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  US Patent No. 10,833,908: Claim 1(a)  
"A mobile station comprising: 
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1. A mobile station comprising: 
 

To the extent the preamble is considered a limitation, Ford’s Accused Instrumentalities meet the preamble of 
claim 1 of the ’908 patent. E.g., 
 
Ford’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at Release 8.  
 
For example, Ford offers for sale, sells, and/or imports various vehicle models that are marketed and 
released with LTE cellular functionality and perform methods thereof, including but not limited to the 
models listed in the Plaintiff’s Disclosure Of Asserted Claims And Infringement Contentions.  
 
The LTE specification (Series 36, Release 8) supports user equipment (UE) to perform a random access 
(RACH) procedure.  

For clarity, Release 8 of the 36 series 3GPP specifications was frozen in December of 2008 and that release 
was used as the basis for the first wave of LTE equipment. The LTE marketplace currently supports a mix of 
releases from Release 8 through Release 17. Though for ease of review Release 8 of the LTE specification is 
cited below, the same or functionally identical content exists in each corresponding release on the market. 

An LTE communication system provides access to multiple users (user equipment (UEs)) through multiple 
cells associated with multiple eNodeBs.  
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  US Patent No. 10,833,908: Claim 1(a)  
"A mobile station comprising: 
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 15. 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 18. 
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  US Patent No. 10,833,908: Claim 1(b)  
“a transmitter configured to: transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 

frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 
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a transmitter configured to: transmit, to a 
base station, a first uplink signal within a 
frequency band, wherein the first uplink 
signal is an orthogonal frequency division 
multiplexing (OFDM) signal and utilizes a 
frame format comprising a plurality of 
timeslots, each timeslot comprising a 
plurality of OFDM symbols; 

Ford’s Accused Instrumentalities include a transmitter configured to a transmitter configured to: transmit, to 
a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 
frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of 
timeslots, each timeslot comprising a plurality of OFDM symbols. E.g., 
 
For example, Ford’s Accused Instrumentalities include one or more antennas for transmitting, with 
electronic circuitry, signals on an uplink band as defined in the standard. In particular, a frequency band 
used for LTE communication has an associated channel bandwidth over which uplink and downlink 
communication is transmitted between the UEs and the eNodeBs. 
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  US Patent No. 10,833,908: Claim 1(b)  
“a transmitter configured to: transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 

frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15. 
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  US Patent No. 10,833,908: Claim 1(b)  
“a transmitter configured to: transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 

frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 
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For the uplink, LTE uses a specific type of OFDMA (Orthogonal Frequency Division Multiple Access) 
referred to as either discrete Fourier Transform Spread (DFTS)-OFDM, or as SC-FDMA (Single Carrier – 
Frequency Division Multiple Access). 
    

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28.  
 
The UE transmits OFDM signals carrying data on the physical uplink shared channel (PUSCH). 
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  US Patent No. 10,833,908: Claim 1(b)  
“a transmitter configured to: transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 

frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
In LTE, both the type 1 and type 2 frame structures include multiple time slots. 
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  US Patent No. 10,833,908: Claim 1(b)  
“a transmitter configured to: transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 

frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 9. 
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  US Patent No. 10,833,908: Claim 1(b)  
“a transmitter configured to: transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 

frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 10. 
 
 
Each time slot includes 7 symbols for a normal cyclic prefix (6 for extended). 
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  US Patent No. 10,833,908: Claim 1(b)  
“a transmitter configured to: transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 

frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
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  US Patent No. 10,833,908: Claim 1(b)  
“a transmitter configured to: transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 

frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 
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See also Daulman, Parkvall, and Skold, “4G: LTE/LTE-Advanced for Mobile Broadband,” Second Edition 
(2014) at p. 361 (illustrating an example preamble transmission across uplink resources in only a portion of 
the frequency band) 
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  US Patent No. 10,833,908: Claim 1(c) 
“transmit, to the base station, a random access signal followed by a guard period in only a portion of the frequency band, wherein the random access signal 

includes a sequence associated with the base station” 

  12  
 

transmit, to the base station, a random 
access signal followed by a guard period 
in only a portion of the frequency band, 
wherein the random access signal includes 
a sequence associated with the base station 

Ford’s Accused Instrumentalities also transmit, to the base station, a random access signal followed by a 
guard period in only a portion of the frequency band, wherein the random access signal includes a sequence 
associated with the base station. E.g., 
   
The random access signal, e.g., a random access preamble, transmitted on the PRACH occupies  a 
bandwidth corresponding to 6 consecutive resource blocks in both the type 1 and type 2 frame structures, 
which is a fraction of the overall channel bandwidth (frequency band) for any other bandwidth than the 
smallest. The range of the overall channel bandwidth is the bandwidth of 6 to 100 resource blocks, 
corresponding to bandwidths 1.4MHz to 20MHz, with 20MHz being the most commonly used bandwidth. 
The Accused Products are configured to operate within a channel bandwidth of more than 6 resource blocks. 
 

 

 
... 
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  US Patent No. 10,833,908: Claim 1(c) 
“transmit, to the base station, a random access signal followed by a guard period in only a portion of the frequency band, wherein the random access signal 

includes a sequence associated with the base station” 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33, 35-36. 
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  US Patent No. 10,833,908: Claim 1(c) 
“transmit, to the base station, a random access signal followed by a guard period in only a portion of the frequency band, wherein the random access signal 

includes a sequence associated with the base station” 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15 
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  US Patent No. 10,833,908: Claim 1(c) 
“transmit, to the base station, a random access signal followed by a guard period in only a portion of the frequency band, wherein the random access signal 

includes a sequence associated with the base station” 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
The random access burst includes a guard time added after the preamble transmission. 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 29. 
 

 
... 
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  US Patent No. 10,833,908: Claim 1(c) 
“transmit, to the base station, a random access signal followed by a guard period in only a portion of the frequency band, wherein the random access signal 

includes a sequence associated with the base station” 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pgs. 
377-378. 
 
The random access preamble includes one of 64 sequences, e.g., Zadoff-Chu sequences, associated with 
each cell.  
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  US Patent No. 10,833,908: Claim 1(c) 
“transmit, to the base station, a random access signal followed by a guard period in only a portion of the frequency band, wherein the random access signal 

includes a sequence associated with the base station” 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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  US Patent No. 10,833,908: Claim 1(d) 
“wherein a time duration of a combination of the random access signal and the guard period is greater than a time duration of at least one of the plurality of 

OFDM symbols” 
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wherein a time duration of a combination 
of the random access signal and the guard 
period is greater than a time duration of at 
least one of the plurality of OFDM 
symbols 
 

The time duration of a combination of the random access signal and the guard period implemented using 
Ford’s Accused Instrumentalities is greater than a time duration of at least one of the plurality of OFDM 
symbols. E.g., 
 
LTE defines a basic time unit (Ts ) and is equal to 1/ (15000 x 2048) seconds. The OFDM symbol time is 
2048 *Ts or  66.7 µs. 
 

 
 ... 

 
 ... 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 7-8. 
 
 
An LTE slot typically has 7 symbols, except for extended cyclic prefix which has 6 symbols.  As a result, a 
symbol for a typical slot is ~2192 base time intervals and for extended cyclic prefix is ~2560 basic time 
intervals. 
 

 
... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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  US Patent No. 10,833,908: Claim 1(d) 
“wherein a time duration of a combination of the random access signal and the guard period is greater than a time duration of at least one of the plurality of 

OFDM symbols” 
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Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5236   Filed 10/21/22   Page 21 of 1927



  US Patent No. 10,833,908: Claim 1(d) 
“wherein a time duration of a combination of the random access signal and the guard period is greater than a time duration of at least one of the plurality of 

OFDM symbols” 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
Preamble formats 0-4 have sequence lengths of 4096 to 49,152 basic time intervals. 
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  US Patent No. 10,833,908: Claim 1(d) 
“wherein a time duration of a combination of the random access signal and the guard period is greater than a time duration of at least one of the plurality of 

OFDM symbols” 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 33. 
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US Patent No. 10,833,908: Claim 1(e) 
“a receiver configured to receive, from the base station, a response message” 
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a receiver configured to receive, from the 
base station, a response message. 

Ford’s Accused Instrumentalities include a receiver configured to receive, from the base station, a response 
message. E.g., 
 
Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
 

 

 
 

      ... 
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US Patent No. 10,833,908: Claim 1(e) 
“a receiver configured to receive, from the base station, a response message” 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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US Patent No. 10,833,908: Claim 1(e) 
“a receiver configured to receive, from the base station, a response message” 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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US Patent No. 10,833,908: Claim 1(e) 
“a receiver configured to receive, from the base station, a response message” 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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“The mobile station of claim 1, wherein:” 
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2. The mobile station of claim 1, wherein: 
 

See Claim 1. 
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“the receiver is configured to determine if the response 

message identifies the sequence associated with the base station in the random access signal; and” 
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the receiver is configured to determine if 
the response message identifies the 
sequence associated with the base station in 
the random access signal; and  

The receiver of Ford’s Accused Instrumentalities is configured to determine if the response 
message identifies the sequence associated with the base station in the random access signal. E.g., 
 
The Accused Instrumentalities monitor for the response message and identify the random access preamble 
identifiers received in the response and whether they match the transmitted random access preamble.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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“the receiver is configured to determine if the response 

message identifies the sequence associated with the base station in the random access signal; and” 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5245   Filed 10/21/22   Page 30 of 1927



US Patent No. 10,833,908: Claim 2(c) 
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to transmit a second uplink signal” 
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on a condition that the response message 
identifies the sequence associated with the 
base station in the random access signal, 
the transmitter is configured to transmit a 
second uplink signal.  

On a condition that the response message identifies the sequence associated with the base station in the 
random access signal, the transmitter in Ford’s Accused Instrumentalities is configured to transmit a second 
uplink signal. E.g., 
 
When matching the transmitted random access preamble, the transmitter is configured to transmit a 
scheduled transmission, e.g., a Msg3 signal or an uplink control or data signal, in the uplink to the base 
station.  
  
 

 

 
 

      ... 
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US Patent No. 10,833,908: Claim 2(c) 
“on a condition that the response message identifies the sequence associated with the base station in the random access signal, the transmitter is configured 

to transmit a second uplink signal” 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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“on a condition that the response message identifies the sequence associated with the base station in the random access signal, the transmitter is configured 

to transmit a second uplink signal” 

  33  

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 375. 
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3.  The mobile station of claim 2, wherein 
the response message includes power 
adjustment information and  

The response message received by the receiver of Ford’s Accused Instrumentalities includes power 
adjustment information. E.g., 
 
See Claim 12.  
 
The response message can include an uplink grant with power adjustment information, such as TPC: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
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wherein the transmitter is configured to 
transmit the second uplink signal 
according to the power adjustment 
information.  

The transmitter of Ford’s Accused Instrumentalities is configured to transmit the second uplink signal 
according to the power adjustment information. E.g., 
 
The user equipment is configured to use the uplink grant on the PUSCH using the received TPC command: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
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4.  The mobile station of claim 1, wherein 
the portion of the frequency band used for 
transmission of the random access signal 
does not include control channels.  

The portion of the frequency band used for transmission of the random access signal by the transmitter of 
Ford’s Accused Instrumentalities does not include control channels. E.g., 
 
See Claim 1. 
The uplink control channels, such as the PUCCH, do not overlap with the PRACH or other random access 
signaling, e.g., via the PUSCH.  
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
 
For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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“The mobile station of claim 1, wherein the portion of the frequency band used for transmission of the random access signal does not include control 

channels.” 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
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5.  The mobile station of claim 1, wherein 
the response message includes a mobile 
station identifier assigned to the mobile 
station.  

The response message received by the receiver of Ford’s Accused Instrumentalities includes a mobile station 
identifier assigned to the mobile station. E.g., 
 
The response message is both addressed by a Random Access Radio Network Temporary Identifier (RA-
RNTI) used by the mobile station and further assigns a Cell Radio Network Temporary Identifier (C-RNTI) 
to the receiving mobile station, both identifiers assigned to the mobile station.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 

 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5265   Filed 10/21/22   Page 50 of 1927



US Patent No. 10,833,908: Claim 6 
“The mobile station of claim 1, wherein the time duration of the combination of the random access signal and the guard period is greater than a time 

duration of at least two of the plurality of OFDM symbols.” 
 

  49  

6.  The mobile station of claim 1, wherein 
the time duration of the combination of 
the random access signal and the guard 
period is greater than a time duration of at 
least two of the plurality of OFDM 
symbols.  

The time duration of the combination of the random access signal and the guard period used with Ford’s 
Accused Instrumentalities is greater than a time duration of at least two of the plurality of OFDM symbols. 
E.g., 
 
See Claim 1.  
See element 1(d) showing the combination of the random access signal and a guard period greater than at 
least two of the plurality of OFDM symbols.  
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7.  The mobile station of claim 1, wherein 
the frequency band includes an outer 
portion and a center portion, wherein the 
portion of the frequency band for the 
random access signal is in the center 
portion and uplink control signals are sent 
in the outer portion. 

See Claim 1. 
 
The frequency band used with Ford’s Accused Instrumentalities includes an outer portion and a center 
portion, wherein the portion of the frequency band for the random access signal is in the center portion and 
uplink control signals are sent in the outer portion. E.g., 
 
For example, the uplink control channels, such as the PUCCH are allocate resources at the edges of an 
operating frequency band, e.g., an outer portion of the frequency band, whereas the PRACH or other random 
access signaling is sent via the PUSCH, which is allocated resources in between the edges, e.g., a center 
portion of the frequency band. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 4. 
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8.  The mobile station of claim 1, wherein 
the random access signal is a spread 
spectrum signal 

The receiver random access signal used with Ford’s Accused Instrumentalities is a spread spectrum signal. 
E.g., 
 
See Claim 1. 
 
For example, the UE transmits the random access signal, e.g., a random access preamble, on the PRACH to 
the eNodeB.   

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 11. 
 
The PRACH is transmitted in a portion, 6 physical resource blocks, of the uplink frequency bandwidth. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 35. 
 
The UE transmits a preamble over the PRACH.  The preamble is spread in the frequency domain by 
mapping, for formats 0-3, a length 839 sequence onto 839 subcarriers in the frequency domain.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 43. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at p. 387. 
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9.  The mobile station of claim 1, wherein: 
the receiver is further configured to receive 
broadcast information from the base 
station, the broadcast information 
indicating at least one sequence associated 
with the base station for use in producing 
the random access signal. 

The receiver of Ford’s Accused Instrumentalities is further configured to receive broadcast information from 
the base station, the broadcast information indicating at least one sequence associated with the base station 
for use in producing the random access signal. E.g., 
 
See Claim 1, element 1(e). 
 
The mobile station generates preamble sequences based on broadcasted information, including the 
RACH_ROOT_SEQUENCE as part of the System information.  

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 39. 
 
 

 
 
See e.g., 3GPP TS 36.213 V8.8.0 at pg. 16. 
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5280   Filed 10/21/22   Page 65 of 1927



US Patent No. 10,833,908: Claim 9 
“The mobile station of claim 1, wherein: the receiver is further configured to receive broadcast information from the base station, the broadcast information 

indicating at least one sequence associated with the base station for use in producing the random access signal.” 
 

  64  

– RadioResourceConfigCommon 
The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify 
common radio resource configurations in the system information and in the mobility control information, 
respectively, e.g., the random access parameters and the static physical layer parameters. 

RadioResourceConfigCommon information element 

-- ASN1START 
 
RadioResourceConfigCommonSIB ::= SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon, 
 bcch-Config       BCCH-Config, 
 pcch-Config       PCCH-Config, 
 prach-Config      PRACH-ConfigSIB, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon, 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 pucch-ConfigCommon     PUCCH-ConfigCommon, 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon, 
 uplinkPowerControlCommon   UplinkPowerControlCommon, 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
RadioResourceConfigCommon ::=  SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon     OPTIONAL, -- Need ON 
 prach-Config      PRACH-Config, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon     OPTIONAL, -- Need ON 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 phich-Config      PHICH-Config      OPTIONAL, -- Need ON 
 pucch-ConfigCommon     PUCCH-ConfigCommon     OPTIONAL, -- Need ON 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon   OPTIONAL, -- Need ON 
 uplinkPowerControlCommon   UplinkPowerControlCommon   OPTIONAL, -- Need ON 
 antennaInfoCommon     AntennaInfoCommon   OPTIONAL, -- Need ON 
 p-Max        P-Max        OPTIONAL, -- Need OP 
 tdd-Config       TDD-Config       OPTIONAL, -- Cond TDD 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
BCCH-Config ::=      SEQUENCE { 
 modificationPeriodCoeff    ENUMERATED {n2, n4, n8, n16} 
} 
 
PCCH-Config ::=      SEQUENCE { 
 defaultPagingCycle     ENUMERATED { 
           rf32, rf64, rf128, rf256}, 
 nB         ENUMERATED { 
           fourT, twoT, oneT, halfT, quarterT, oneEighthT, 
           oneSixteenthT, oneThirtySecondT} 
} 
 
UL-CyclicPrefixLength ::=   ENUMERATED {len1, len2} 
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-- ASN1STOP 

 
See e.g., 36.331 V8.21.0 at pp. 128-129. 
 
 – RACH-ConfigCommon 

The IE RACH-ConfigCommon is used to specify the generic random access parameters. 
RACH-ConfigCommon information element 

-- ASN1START 
 
RACH-ConfigCommon ::=  SEQUENCE { 
 preambleInfo      SEQUENCE { 
  numberOfRA-Preambles    ENUMERATED { 
            n4, n8, n12, n16 ,n20, n24, n28, 
            n32, n36, n40, n44, n48, n52, n56, 
            n60, n64}, 
  preamblesGroupAConfig    SEQUENCE { 
   sizeOfRA-PreamblesGroupA   ENUMERATED { 
             n4, n8, n12, n16 ,n20, n24, n28, 
             n32, n36, n40, n44, n48, n52, n56, 
             n60}, 
   messageSizeGroupA     ENUMERATED {b56, b144, b208, b256}, 
   messagePowerOffsetGroupB   ENUMERATED { 
             minusinfinity, dB0, dB5, dB8, dB10, dB12, 
             dB15, dB18}, 
   ... 
  }   OPTIONAL             -- Need OP 
 }, 
 powerRampingParameters    SEQUENCE { 
  powerRampingStep     ENUMERATED {dB0, dB2,dB4, dB6}, 
  preambleInitialReceivedTargetPower ENUMERATED { 
            dBm-120, dBm-118, dBm-116, dBm-114, dBm-112, 
            dBm-110, dBm-108, dBm-106, dBm-104, dBm-102, 
            dBm-100, dBm-98, dBm-96, dBm-94, 
            dBm-92, dBm-90} 
 }, 
 ra-SupervisionInfo     SEQUENCE { 
  preambleTransMax     ENUMERATED { 
            n3, n4, n5, n6, n7, n8, n10, n20, n50, 
            n100, n200}, 
  ra-ResponseWindowSize    ENUMERATED { 
            sf2, sf3, sf4, sf5, sf6, sf7, 
            sf8, sf10}, 
  mac-ContentionResolutionTimer  ENUMERATED { 
            sf8, sf16, sf24, sf32, sf40, sf48, 
            sf56, sf64} 
 }, 
 maxHARQ-Msg3Tx      INTEGER (1..8), 
 ... 
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} 
 
-- ASN1STOP 

 
RACH-ConfigCommon field descriptions 

numberOfRA-Preambles 
Number of non-dedicated random access preambles in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, 
n8 corresponds to 8 and so on. 
preamblesGroupAConfig 
Provides the configuration for preamble grouping in TS 36.321 [6]. If the field is not signalled, the size of the random 
access preambles group A [6] is equal to numberOfRA-Preambles. 
sizeOfRA-PreamblesGroupA 
Size of the random access preambles group A in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, n8 
corresponds to 8 and so on. 
messageSizeGroupA 
Threshold for preamble selection in TS 36.321 [6]. Value in bits. Value b56 corresponds to 56 bits, b144 corresponds 
to 144 bits and so on. 
messagePowerOffsetGroupB 
Threshold for preamble selection in TS 36.321 [6]. Value in dB. Value minusinfinity corresponds to –infinity. Value dB0 
corresponds to 0 dB, dB5 corresponds to 5 dB and so on. 
powerRampingStep 
Power ramping factor in TS 36.321 [6]. Value in dB. Value dB0 corresponds to 0 dB, dB2 corresponds to 2 dB and so 
on. 
preambleInitialReceivedTargetPower 
Initial preamble power in TS 36.321 [6]. Value in dBm. Value dBm-120 corresponds to -120 dBm, dBm-118 
corresponds to -118 dBm and so on. 
preambleTransMax 
Maximum number of preamble transmission in TS 36.321 [6]. Value is an integer. Value n3 corresponds to 3, n4 
corresponds to 4 and so on. 
ra-ResponseWindowSize 
Duration of the RA response window in TS 36.321 [6]. Value in subframes. Value sf2 corresponds to 2 subframes, sf3 
corresponds to 3 subframes and so on. 
mac-ContentionResolutionTimer 
Timer for contention resolution in TS 36.321 [6]. Value in subframes. Value sf8 corresponds to 8 subframes, sf16 
corresponds to 16 subframes and so on. 
maxHARQ-Msg3Tx 
Maximum number of Msg3 HARQ transmissions in TS 36.321 [6], used for contention based random access. Value is 
an integer. 

 
See e.g., 36.331 V8.21.0 at pp. 126-127. 
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10. The mobile station of claim 1, wherein 
the transmitter includes an OFDM 
transmitter signal processing circuit 
comprising: a serial to parallel converter, 
an inverse Fourier transform, and a cyclic 
prefix addition circuit; and the OFDM 
transmitter signal processing circuit 
outputs the first uplink signal. 

See Claim 1. 
 
Ford’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at release 8. This includes one or more components or modules implemented in 
hardware and/or software including circuitry, which comprises at least: a serial to parallel converter, an 
inverse Fourier transform, and a cyclic prefix addition circuit for an OFDM transmitter signal processing 
circuit that outputs the first uplink signal. E.g., 
 
Ford’s Accused Instrumentalities implement these circuit elements for transmitting the uplink signal:   
 

 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5284   Filed 10/21/22   Page 69 of 1927



 
US Patent No. 10,833,908: Claim 10 

“The mobile station of claim 1, wherein the transmitter includes an OFDM transmitter signal processing circuit comprising: a serial to parallel converter, an 
inverse Fourier transform, and a cyclic prefix addition circuit; and the OFDM transmitter signal processing circuit outputs the first uplink signal.” 

 

  68  

 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
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11. A method performed by a mobile 
station, the method comprising: 
 

To the extent the preamble is considered a limitation, Ford’s Accused Instrumentalities meet the preamble of 
claim 11 of the ’908 patent. E.g., 
 
Ford’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at Release 8.  
 
For example, Ford offers for sale, sells, and/or imports various vehicle models that are marketed and 
released with LTE cellular functionality and perform methods thereof, including but not limited to the 
models listed in the Plaintiff’s Disclosure Of Asserted Claims And Infringement Contentions.  
 
The LTE specification (Series 36, Release 8) supports user equipment (UE) to perform a random access 
(RACH) procedure.  

For clarity, Release 8 of the 36 series 3GPP specifications was frozen in December of 2008 and that release 
was used as the basis for the first wave of LTE equipment. The LTE marketplace currently supports a mix of 
releases from Release 8 through Release 17. Though for ease of review Release 8 of the LTE specification is 
cited below, the same or functionally identical content exists in each corresponding release on the market. 

An LTE communication system provides access to multiple users (user equipments (UEs)) through multiple 
cells associated with multiple eNodeBs.  
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 15.  
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 18. 
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transmitting, to a base station, a first uplink 
signal within a frequency band, wherein the 
first uplink signal is an orthogonal 
frequency division multiplexing (OFDM) 
signal and utilizes a frame format 
comprising a plurality of timeslots, each 
timeslot comprising a plurality of OFDM 
symbols; 
 

Ford’s Accused Instrumentalities transmit, to a base station, a first uplink signal within a frequency band, 
wherein the first uplink signal is an OFDM signal and utilizes a frame format comprising a plurality of 
timeslots, each timeslot comprising a plurality of OFDM symbols. E.g., 
 
A frequency band used for LTE communication has an associated channel bandwidth over which uplink and 
downlink communication is transmitted between the UEs and the eNodeBs. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15. 
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For the uplink, LTE uses a specific type of OFDMA (Orthogonal Frequency Division Multiple Access) 
referred to as either discrete Fourier Transform Spread (DFTS)-OFDM, or as SC-FDMA (Single Carrier – 
Frequency Division Multiple Access). 
    

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28.  
 
The UE transmits OFDM signals carrying data on the physical uplink shared channel (PUSCH). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
In LTE, both the type 1 and type 2 frame structures include multiple time slots. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 9. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 10. 
 
 
Each time slot includes 7 symbols for a normal cyclic prefix (6 for extended). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
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See also Daulman, Parkvall, and Skold, “4G: LTE/LTE-Advanced for Mobile Broadband,” Second Edition 
(2014) at p. 361 (illustrating an example preamble transmission across uplink resources) 
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transmitting, to the base station, an 
random access signal followed by a guard 
period in only a portion of the frequency 
band, wherein the random access signal 
includes a sequence associated with the 
base station, 

Ford’s Accused Instrumentalities transmit, to the base station, an random access signal followed by a guard 
period in only a portion of the frequency band, wherein the random access signal includes a sequence 
associated with the base station. E.g., 
 
The random access signal, e.g., a random access preamble transmitted on the PRACH occupies a bandwidth 
corresponding to 6 consecutive resource blocks in both the type 1 and type 2 frame structures, which is a 
fraction of the overall channel bandwidth (frequency band) for any other bandwidth than the smallest. The 
range of the overall channel bandwidth is the bandwidth of 6 to 100 resource blocks, corresponding to 
bandwidths 1.4MHz to 20MHz, with 20MHz being the most commonly used bandwidth. The Accused 
Products are configured to operate within a channel bandwidth of more than 6 resource blocks. 
 

 

 
... 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33, 35-36. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
The random access burst includes a guard time added after the preamble transmission. 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 29. 
 

 
... 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pgs. 
377-378. 
 
The random access preamble includes one of 64 sequences e.g., Zadoff-Chu sequences, associated with each 
cell.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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wherein a time duration of a combination 
of the random access signal and the guard 
period is greater than a time duration of at 
least one of the plurality of OFDM 
symbols; and 
 
 

The time duration of a combination of the random access signal and the guard period implemented using 
Ford’s Accused Instrumentalities is greater than a time duration of at least one of the plurality of OFDM 
symbols. E.g., 
 
LTE defines a basic time unit (Ts ) and is equal to 1/ (15000 x 2048) seconds. The OFDM symbol time is 
2048 *Ts or  66.7 µs. 
 

 
 ... 

 
 ... 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 7-8. 
 
 
An LTE slot typically has 7 symbols, except for extended cyclic prefix which has 6 symbols.  As a result, a 
symbol for a typical slot is ~2192 base time intervals and for extended cyclic prefix is ~2560 basic time 
intervals. 
 

 
... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
Preamble formats 0-4 have sequence lengths of 4096 to 49,152 basic time intervals. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 33. 
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receiving, from the base station, a response 
message. 
 
 
; 

Ford’s Accused Instrumentalities receive, from the base station, a response message. E.g., 
 
Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5308   Filed 10/21/22   Page 93 of 1927



US Patent No. 10,833,908: Claim 11(e) 
“receiving, from the base station, a response message.” 

  92  

 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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12.  The method claim 11, further 
comprising: 

See Claim 11. 
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determining if the response message 
identifies the sequence associated with the 
base station in the random access signal; 
and 

Ford’s Accused Instrumentalities determines if the response message identifies the sequence associated with 
the base station in the random access signal. E.g., 
 
The Accused Instrumentalities monitor for the response message and identify the random access preamble 
identifiers received in the response and whether they match the transmitted random access preamble.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 2.  
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on a condition that the response message 
identifies the sequence associated with the 
base station in the random access signal, 
transmitting a second uplink signal.  

On a condition that the response message identifies the sequence associated with the base station in the 
random access signal, Ford’s Accused Instrumentalities transmits a second uplink signal. E.g., 
 
When matching the transmitted random access preamble, the transmitter is configured to transmit a 
scheduled transmission, e.g., a Msg3 signal or an uplink control or data signal, in the uplink to the base 
station. 
 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
 

 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5314   Filed 10/21/22   Page 99 of 1927



US Patent No. 10,833,908: Claim 12(c) 
“on a condition that the response message identifies the sequence associated with the base station in the random access signal, transmitting a second uplink 

signal.” 

  98  

 
See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 375. 
 
See also Claim 2.  
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13.  The method of claim 12, wherein the 
response message includes power 
adjustment information and  

The response message received by Ford’s Accused Instrumentalities includes power adjustment information. 
E.g., 
 
The response message can include an uplink grant with power adjustment information, such as TPC: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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wherein the second uplink signal is 
transmitted according to the power 
adjustment information.  

Ford’s Accused Instrumentalities transmits the second uplink signal according to the power adjustment 
information. E.g., 
 
The user equipment is configured to use the uplink grant on the PUSCH using the received TPC command: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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14.  The method of claim 11, wherein the 
portion of the frequency band used for 
transmission of the random access signal 
does not include control channels.  

The portion of the frequency band used for transmission of the random access signal by Ford’s Accused 
Instrumentalities does not include control channels. E.g., 
 
See Claim 11.  
The uplink control channels, such as the PUCCH, does not overlap with the PRACH or other random access 
signaling, e.g., via the PUSCH.  
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
determined by the parameter prach-FrequencyOffset nRA

PRBoffset. For FDD, the parameter directly determines 
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the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 4.  
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15.  The method of claim 11, wherein the 
response message includes a mobile 
station identifier assigned to the mobile 
station. 

The response message received by the receiver of Ford’s Accused Instrumentalities includes a mobile station 
identifier assigned to the mobile station. E.g., 
 
See Claim 11. 
 
The response message is both addressed by a Random Access Radio Network Temporary Identifier (RA-
RNTI) used by the mobile station and further assigns a Cell Radio Network Temporary Identifier (C-RNTI) 
to the receiving mobile station, both identifiers assigned to the mobile station.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 5.  
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16. The method of claim 11, wherein the 
time duration of the combination of the 
random access signal and the guard period 
is greater than a time duration of at least 
two of the plurality of OFDM symbols. 

The time duration of the combination of the random access signal and the guard period used with Ford’s 
Accused Instrumentalities is greater than a time duration of at least two of the plurality of OFDM symbols. 
E.g., 
 
See Claim 11. 
See element 11(d) showing the combination of the random access signal and a guard period greater than at 
least two of the plurality of OFDM symbols.  
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17.  The method of claim 11, wherein the 
frequency band includes an outer portion 
and a center portion, wherein the portion 
of the frequency band for the random 
access signal is in the center portion and 
uplink control signals are sent in the outer 
portion. 

See Claim 1.  
 
The frequency band used with Ford’s Accused Instrumentalities includes an outer portion and a center 
portion, wherein the portion of the frequency band for the random access signal is in the center portion and 
uplink control signals are sent in the outer portion. E.g., 
 
For example, the uplink control channels, such as the PUCCH are allocate resources at the edges of an 
operating frequency band, e.g., an outer portion of the frequency band, whereas the PRACH or other random 
access signaling is sent via the PUSCH, which is allocated resources in between the edges, e.g., a center 
portion of the frequency band. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 14. 
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18.  The method of claim 11, wherein the 
random access signal is a spread spectrum 
signal 

The receiver random access signal used with Ford’s Accused Instrumentalities is a spread spectrum signal. 
E.g., 
 
See Claim 11. 
 
For example, the UE transmits the random access signal, e.g., a random access preamble, on the PRACH to 
the eNodeB.   

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 11. 
 
The PRACH is transmitted in a portion, 6 physical resource blocks, of the uplink frequency bandwidth. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 35. 
 
The UE transmits a preamble over the PRACH.  The preamble is spread in the frequency domain by 
mapping, for formats 0-3, a length 839 sequence onto 839 subcarriers in the frequency domain.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 43. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at p. 387. 
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19. The method of claim 11, further 
comprising: 
receiving broadcast information from the 
base station, the broadcast information 
indicating at least one sequence associated 
with the base station for use in producing 
the random access signal. 

The receiver of Ford’s Accused Instrumentalities further receive broadcast information from the base 
station, the broadcast information indicating at least one sequence associated with the base station for use in 
producing the random access signal. E.g., 
 
See Claim 11.  
The mobile station generates preamble sequences based on broadcasted information, including the 
RACH_ROOT_SEQUENCE as part of the system information.  

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 39. 
 

 
 
See e.g., 3GPP TS 36.213 V8.8.0 at pg. 16. 
 
– RadioResourceConfigCommon 
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The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify 
common radio resource configurations in the system information and in the mobility control information, 
respectively, e.g., the random access parameters and the static physical layer parameters. 

RadioResourceConfigCommon information element 

-- ASN1START 
 
RadioResourceConfigCommonSIB ::= SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon, 
 bcch-Config       BCCH-Config, 
 pcch-Config       PCCH-Config, 
 prach-Config      PRACH-ConfigSIB, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon, 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 pucch-ConfigCommon     PUCCH-ConfigCommon, 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon, 
 uplinkPowerControlCommon   UplinkPowerControlCommon, 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
RadioResourceConfigCommon ::=  SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon     OPTIONAL, -- Need ON 
 prach-Config      PRACH-Config, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon     OPTIONAL, -- Need ON 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 phich-Config      PHICH-Config      OPTIONAL, -- Need ON 
 pucch-ConfigCommon     PUCCH-ConfigCommon     OPTIONAL, -- Need ON 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon   OPTIONAL, -- Need ON 
 uplinkPowerControlCommon   UplinkPowerControlCommon   OPTIONAL, -- Need ON 
 antennaInfoCommon     AntennaInfoCommon   OPTIONAL, -- Need ON 
 p-Max        P-Max        OPTIONAL, -- Need OP 
 tdd-Config       TDD-Config       OPTIONAL, -- Cond TDD 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
BCCH-Config ::=      SEQUENCE { 
 modificationPeriodCoeff    ENUMERATED {n2, n4, n8, n16} 
} 
 
PCCH-Config ::=      SEQUENCE { 
 defaultPagingCycle     ENUMERATED { 
           rf32, rf64, rf128, rf256}, 
 nB         ENUMERATED { 
           fourT, twoT, oneT, halfT, quarterT, oneEighthT, 
           oneSixteenthT, oneThirtySecondT} 
} 
 
UL-CyclicPrefixLength ::=   ENUMERATED {len1, len2} 
 
-- ASN1STOP 
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See e.g., 36.331 V8.21.0 at pp. 128-129. 
 
 – RACH-ConfigCommon 

The IE RACH-ConfigCommon is used to specify the generic random access parameters. 
RACH-ConfigCommon information element 

-- ASN1START 
 
RACH-ConfigCommon ::=  SEQUENCE { 
 preambleInfo      SEQUENCE { 
  numberOfRA-Preambles    ENUMERATED { 
            n4, n8, n12, n16 ,n20, n24, n28, 
            n32, n36, n40, n44, n48, n52, n56, 
            n60, n64}, 
  preamblesGroupAConfig    SEQUENCE { 
   sizeOfRA-PreamblesGroupA   ENUMERATED { 
             n4, n8, n12, n16 ,n20, n24, n28, 
             n32, n36, n40, n44, n48, n52, n56, 
             n60}, 
   messageSizeGroupA     ENUMERATED {b56, b144, b208, b256}, 
   messagePowerOffsetGroupB   ENUMERATED { 
             minusinfinity, dB0, dB5, dB8, dB10, dB12, 
             dB15, dB18}, 
   ... 
  }   OPTIONAL             -- Need OP 
 }, 
 powerRampingParameters    SEQUENCE { 
  powerRampingStep     ENUMERATED {dB0, dB2,dB4, dB6}, 
  preambleInitialReceivedTargetPower ENUMERATED { 
            dBm-120, dBm-118, dBm-116, dBm-114, dBm-112, 
            dBm-110, dBm-108, dBm-106, dBm-104, dBm-102, 
            dBm-100, dBm-98, dBm-96, dBm-94, 
            dBm-92, dBm-90} 
 }, 
 ra-SupervisionInfo     SEQUENCE { 
  preambleTransMax     ENUMERATED { 
            n3, n4, n5, n6, n7, n8, n10, n20, n50, 
            n100, n200}, 
  ra-ResponseWindowSize    ENUMERATED { 
            sf2, sf3, sf4, sf5, sf6, sf7, 
            sf8, sf10}, 
  mac-ContentionResolutionTimer  ENUMERATED { 
            sf8, sf16, sf24, sf32, sf40, sf48, 
            sf56, sf64} 
 }, 
 maxHARQ-Msg3Tx      INTEGER (1..8), 
 ... 
} 
 
-- ASN1STOP 
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RACH-ConfigCommon field descriptions 
numberOfRA-Preambles 
Number of non-dedicated random access preambles in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, 
n8 corresponds to 8 and so on. 
preamblesGroupAConfig 
Provides the configuration for preamble grouping in TS 36.321 [6]. If the field is not signalled, the size of the random 
access preambles group A [6] is equal to numberOfRA-Preambles. 
sizeOfRA-PreamblesGroupA 
Size of the random access preambles group A in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, n8 
corresponds to 8 and so on. 
messageSizeGroupA 
Threshold for preamble selection in TS 36.321 [6]. Value in bits. Value b56 corresponds to 56 bits, b144 corresponds 
to 144 bits and so on. 
messagePowerOffsetGroupB 
Threshold for preamble selection in TS 36.321 [6]. Value in dB. Value minusinfinity corresponds to –infinity. Value dB0 
corresponds to 0 dB, dB5 corresponds to 5 dB and so on. 
powerRampingStep 
Power ramping factor in TS 36.321 [6]. Value in dB. Value dB0 corresponds to 0 dB, dB2 corresponds to 2 dB and so 
on. 
preambleInitialReceivedTargetPower 
Initial preamble power in TS 36.321 [6]. Value in dBm. Value dBm-120 corresponds to -120 dBm, dBm-118 
corresponds to -118 dBm and so on. 
preambleTransMax 
Maximum number of preamble transmission in TS 36.321 [6]. Value is an integer. Value n3 corresponds to 3, n4 
corresponds to 4 and so on. 
ra-ResponseWindowSize 
Duration of the RA response window in TS 36.321 [6]. Value in subframes. Value sf2 corresponds to 2 subframes, sf3 
corresponds to 3 subframes and so on. 
mac-ContentionResolutionTimer 
Timer for contention resolution in TS 36.321 [6]. Value in subframes. Value sf8 corresponds to 8 subframes, sf16 
corresponds to 16 subframes and so on. 
maxHARQ-Msg3Tx 
Maximum number of Msg3 HARQ transmissions in TS 36.321 [6], used for contention based random access. Value is 
an integer. 

 
See e.g., 36.331 V8.21.0 at pp. 126-127. 
 
See also Claim 9.  
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20. The method of claim 11, wherein the 
first uplink signal is provided by an 
OFDM transmitter signal processing 
circuit comprising: a serial to parallel 
converter, an inverse Fourier transform, 
and a cyclic prefix addition circuit. 

See Claim 11. 
 
Ford’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at Release 8. This includes one or more components or modules implemented in 
hardware and/or software including circuitry, which comprises at least: a serial to parallel converter, an 
inverse Fourier transform, and a cyclic prefix addition circuit for an OFDM transmitter signal processing 
circuit that provides the first uplink signal. E.g., 
 
Ford’s Accused Instrumentalities implement these circuit elements for transmitting an uplink signal:   
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
 
See also Claim 10.  

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5353   Filed 10/21/22   Page 138 of 1927



  US Patent No. 10,833,908: Claim 21(a)  
"A mobile station comprising:” 

  137  
 

21. A mobile station comprising: 
 

To the extent the preamble is considered a limitation, Ford’s Accused Instrumentalities meet the preamble of 
claim 21 of the ’908 patent. E.g., 
 
Ford’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at Release 8.  
 
For example, Ford offers for sale, sells, and/or imports various vehicle models that are marketed and 
released with LTE cellular functionality and perform methods thereof, including but not limited to the 
models listed in the Plaintiff’s Disclosure Of Asserted Claims And Infringement Contentions.  
 
The LTE specification (Series 36, Release 8) supports user equipment (UE) to perform a random access 
(RACH) procedure.  

For clarity, Release 8 of the 36 series 3GPP specifications was frozen in December of 2008 and that release 
was used as the basis for the first wave of LTE equipment. The LTE marketplace currently supports a mix of 
releases from Release 8 through Release 17. Though for ease of review Release 8 of the LTE specification is 
cited below, the same or functionally identical content exists in each corresponding release on the market. 

An LTE communication system provides access to multiple users (user equipments (UEs)) through multiple 
cells associated with multiple eNodeBs.  
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 15. 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 18. 
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a first type of transmitter signal processing 
circuit configured to: 
generate a first uplink signal, wherein the 
first uplink signal is an orthogonal 
frequency division multiplexing (OFDM) 
signal and utilizes a frame format 
comprising a plurality of timeslots, each 
timeslot comprising a plurality of OFDM 
symbols; modulate the first uplink signal 
onto a set of OFDM subcarriers 

Ford’s Accused Instrumentalities include a first type of transmitter signal processing circuit configured to 
generate a first uplink signal, wherein the first uplink signal is an orthogonal frequency division 
multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot 
comprising a plurality of OFDM symbols. E.g., 
 
The Ford Accused Instrumentalities include circuitry to use the frequency bands for the LTE network. A 
frequency band used for LTE communication has an associated channel bandwidth over which uplink and 
downlink communication is transmitted between the UEs and the eNodeBs. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15. 
 
 
The mobile station modulates the first uplink signal onto a set of OFDM subcarriers. For the uplink, LTE 
uses a specific type of OFDMA (Orthogonal Frequency Division Multiple Access) referred to as either 
discrete Fourier Transform Spread (DFTS)-OFDM, or as SC-FDMA (Single Carrier – Frequency Division 
Multiple Access). 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28.  
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The UE transmits OFDM signals carrying data on the physical uplink shared channel (PUSCH). 

 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
In LTE, both the type 1 and type 2 frame structures include multiple time slots. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 9. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 10. 
 
 
Each time slot includes 7 symbols for a normal cyclic prefix (6 for extended). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
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See also Daulman, Parkvall, and Skold, “4G: LTE/LTE-Advanced for Mobile Broadband,” Second Edition 
(2014) at p. 361 (illustrating an example preamble transmission across uplink resources) 
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a second type of transmitter signal 
processing circuit configured to generate 
an random access signal followed by a 
guard period, wherein the random access 
signal includes a sequence associated with 
a base station, 

Ford’s Accused Instrumentalities includes a second type of transmitter signal processing circuit configured 
to generate an random access signal followed by a guard period, wherein the random access signal includes 
a sequence associated with a base station. E.g., 
 
The random access signal, e.g., a random access preamble transmitted on the PRACH occupies  a bandwidth 
corresponding to 6 consecutive resource blocks in both the type 1 and type 2 frame structures, which is a 
fraction of the overall channel bandwidth (frequency band) for any other bandwidth than the smallest. The 
range of the overall channel bandwidth is the bandwidth of 6 to 100 resource blocks, corresponding to 
bandwidths 1.4MHz to 20MHz, with 20MHz being the most commonly used bandwidth. The Accused 
Products are configured to operate within a channel bandwidth of more than 6 resource blocks. 
 

 

 
... 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5364   Filed 10/21/22   Page 149 of 1927



  US Patent No. 10,833,908: Claim 21(c) 
“a second type of transmitter signal processing circuit configured to generate an random access signal followed by a guard period, wherein the random 

access signal includes a sequence associated with a base station” 

  148  
 

 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33, 35-36. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15 
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5366   Filed 10/21/22   Page 151 of 1927



  US Patent No. 10,833,908: Claim 21(c) 
“a second type of transmitter signal processing circuit configured to generate an random access signal followed by a guard period, wherein the random 

access signal includes a sequence associated with a base station” 

  150  
 

 

 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
The random access burst includes a guard time added after the preamble transmission. 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 29. 
 

 
... 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pgs. 
377-378. 
 
The random access preamble includes one of 64 sequences e.g., Zadoff-Chu sequences, associated with each 
cell.  
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5368   Filed 10/21/22   Page 153 of 1927



  US Patent No. 10,833,908: Claim 21(c) 
“a second type of transmitter signal processing circuit configured to generate an random access signal followed by a guard period, wherein the random 

access signal includes a sequence associated with a base station” 

  152  
 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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wherein a time duration of a combination 
of the random access signal and the guard 
period is greater than a time duration of at 
least one of the plurality of OFDM 
symbols; and 
 
 

The time duration of a combination of the random access signal and the guard period implemented using 
Ford’s Accused Instrumentalities is greater than a time duration of at least one of the plurality of OFDM 
symbols. E.g., 
 
LTE defines a basic time unit (Ts ) and is equal to 1/ (15000 x 2048) seconds. The OFDM symbol time is 
2048 *Ts or  66.7 µs. 
 

 
 ... 

 
 ... 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 7-8. 
 
 
An LTE slot typically has 7 symbols, except for extended cyclic prefix which has 6 symbols.  As a result, a 
symbol for a typical slot is ~2192 base time intervals and for extended cyclic prefix is ~2560 basic time 
intervals. 
 

 
... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
 
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5370   Filed 10/21/22   Page 155 of 1927



  US Patent No. 10,833,908: Claim 21(d) 
“wherein a time duration of a combination of the random access signal and the guard period is greater than a time duration of at least one of the plurality of 

OFDM symbols; and” 

  154  
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
Preamble formats 0-4 have sequence lengths of 4096 to 49,152 basic time intervals. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 33. 
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a circuit configured to provide at least the 
first uplink signal or the random access 
signal to output a digital signal;  
a digital-to-analog (D/A) conversion 
circuit configured to convert the digital 
signal to an analog signal; 
 

Ford’s Accused Instrumentalities include a circuit configured to provide at least the first uplink signal or the 
random access signal to output a digital signal. E.g., 
 
Ford’s Accused Instrumentalities implement at least these circuit elements for transmitting an uplink signal. 
The circuitry includes an analog to digital circuit to output a digital signal and a digital-to-analog (D/A) 
conversion circuit configured to convert the digital signal to an analog signal:   
 

 

 
 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
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wherein the mobile station is configured to 
transmit, to the base station, the analog 
signal in a frequency band, wherein the 
random access signal occupies in a 
frequency domain only a portion of the 
frequency band; 

Ford’s Accused Instrumentalities are configured to transmit wherein the mobile station is configured to 
transmit, to the base station, the analog signal in a frequency band, wherein the random access signal 
occupies in a frequency domain only a portion of the frequency band. E.g., 
 
Random access signals are generated only for a portion of the frequency spectrum of an uplink.  

 
 
 
 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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wherein the mobile station is further 
configured to receive, from the base 
station, a second analog signal 
 

Ford’s Accused Instrumentalities receive, from the base station, a second analog signal. E.g., 
 
Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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wherein the mobile station further 
comprises: an analog-to-digital (A/D) 
conversion circuit configured to convert 
the second analog signal to a second digital 
signal; and a receiver circuit configured to 
receive, based on the second digital signal, 
a response message. 

Ford’s Accused Instrumentalities further include an analog-to-digital (A/D) conversion circuit configured to 
convert the second analog signal to a second digital signal and a receiver circuit configured to receive, based 
on the second digital signal, a response message. E.g., 
 
Ford’s Accused Instrumentalities implement at least these circuit elements for transmitting an uplink signal. 
The circuit includes an analog to digital circuit configured to convert the second analog signal to a second 
digital signal; and a receiver circuit configured to receive, based on the second digital signal, a response 
message:   
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
 
 Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
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See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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22. The mobile station of claim 21, 
wherein: 

See Claim 21. 
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the receiver circuit is configured to 
determine if the response message 
identifies the sequence associated with the 
base station in the random access signal; 
and 

Ford’s Accused Instrumentalities determines if the response message identifies the sequence associated with 
the base station in the random access signal. E.g., 
 
The Accused Instrumentalities monitor for the response message and identify the random access preamble 
identifiers received in the response and whether they match the transmitted random access preamble.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 2.  
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on a condition that the response message 
identifies the sequence associated with the 
base station in the random access signal, 
the first type of transmitter signal 
processing circuit is configured to transmit 
a second uplink signal. 

On a condition that the response message identifies the sequence associated with the base station in the 
random access signal, Ford’s Accused Instrumentalities transmits a second uplink signal. E.g., 
 
When matching the transmitted random access preamble, the transmitter is configured to transmit a 
scheduled transmission, e.g., a Msg3 signal or an uplink control or data signal, in the uplink to the base 
station. 
 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 375. 
 
See also Claim 2.  
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23. The mobile station of claim 22, wherein 
the response message includes power 
adjustment information and  

The response message received by Ford’s Accused Instrumentalities includes power adjustment information. 
E.g., 
 
See Claim 22.  
 
The response message can include an uplink grant with power adjustment information, such as TPC: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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wherein the first type of transmitter signal 
processing circuit is configured to transmit 
the second uplink signal according to the 
power adjustment information. 

Ford’s Accused Instrumentalities transmits the second uplink signal according to the power adjustment 
information. E.g., 
 
The user equipment is configured to use the uplink grant on the PUSCH using the received TPC command: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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24. The mobile station of claim 21, 
wherein the portion of the frequency band 
used for transmission of the random 
access signal does not include control 
channels. 

The portion of the frequency band used for transmission of the random access signal by Ford’s Accused 
Instrumentalities does not include control channels. E.g., 
 
See Claim 21.  
 
The uplink control channels, such as the PUCCH, does not overlap with the PRACH or other random access 
signaling, e.g., via the PUSCH.  
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 4.  
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25. The mobile station of claim 21, 
wherein the response message includes a 
mobile station identifier assigned to the 
mobile station. 

The response message received by the receiver of Ford’s Accused Instrumentalities includes a mobile station 
identifier assigned to the mobile station. E.g., 
 
See Claim 21. 
 
The response message is both addressed by a Random Access Radio Network Temporary Identifier (RA-
RNTI) used by the mobile station and further assigns a Cell Radio Network Temporary Identifier (C-RNTI) 
to the receiving mobile station, both identifiers assigned to the mobile station.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
 

 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5407   Filed 10/21/22   Page 192 of 1927



US Patent No. 10,833,908: Claim 25 
“25. The mobile station of claim 21, wherein the response message includes a mobile station identifier assigned to the mobile station.” 

  191  

 
 

      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5408   Filed 10/21/22   Page 193 of 1927



US Patent No. 10,833,908: Claim 25 
“25. The mobile station of claim 21, wherein the response message includes a mobile station identifier assigned to the mobile station.” 

  192  

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 5.  
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26. The mobile station of claim 21, 
wherein the time duration of the 
combination of the random access signal 
and the guard period is greater than a time 
duration of at least two of the plurality of 
OFDM symbols. 

The time duration of the combination of the random access signal and the guard period used with Ford’s 
Accused Instrumentalities is greater than a time duration of at least two of the plurality of OFDM symbols. 
E.g., 
 
See Claim 21. 
 
See element 21(d) showing the combination of the random access signal and a guard period greater than at 
least two of the plurality of OFDM symbols.  
 
See also Claim 6.  
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27.  The mobile station of claim 21, 
wherein the frequency band includes an 
outer portion and a center portion, wherein 
the portion of the frequency band for the 
random access signal is in the center 
portion and uplink control signals are sent 
in the outer portion. 

See Claim 1. 
 
The frequency band used with Ford’s Accused Instrumentalities includes an outer portion and a center 
portion, wherein the portion of the frequency band for the random access signal is in the center portion and 
uplink control signals are sent in the outer portion. E.g., 
 
For example, the uplink control channels, such as the PUCCH are allocate resources at the edges of an 
operating frequency band, e.g., an outer portion of the frequency band, whereas the PRACH or other random 
access signaling is sent via the PUSCH, which is allocated resources in between the edges, e.g., a center 
portion of the frequency band. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
 
For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 24. 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5418   Filed 10/21/22   Page 203 of 1927



US Patent No. 10,833,908: Claim 28 
“The mobile station of claim 21, wherein the random access signal is a spread spectrum signal.” 

  202  

28.  The mobile station of claim 21, 
wherein the random access signal is a 
spread spectrum signal. 

The receiver random access signal used with Ford’s Accused Instrumentalities is a spread spectrum signal. 
E.g., 
 
See Claim 21. 
 
For example, the UE transmits the random access signal, e.g., a random access preamble, on the PRACH to 
the eNodeB.   

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 11. 
 
The PRACH is transmitted in a portion, 6 physical resource blocks, of the uplink frequency bandwidth. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 35. 
 
The UE transmits a preamble over the PRACH.  The preamble is spread in the frequency domain by 
mapping, for formats 0-3, a length 839 sequence onto 839 subcarriers in the frequency domain.  
  

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5420   Filed 10/21/22   Page 205 of 1927



US Patent No. 10,833,908: Claim 28 
“The mobile station of claim 21, wherein the random access signal is a spread spectrum signal.” 

  204  

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 43. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at p. 387. 
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29. The mobile station of claim 21, 
wherein: 
the receiver circuit is further configured to 
receive broadcast information from the 
base station, the broadcast information 
indicating at least one sequence associated 
with the base station for use in producing 
the random access signal. 

The receiver of Ford’s Accused Instrumentalities further receive broadcast information from the base 
station, the broadcast information indicating at least one sequence associated with the base station for use in 
producing the random access signal. E.g., 
 
See Claim 11.  
The mobile station generates preamble sequences based on broadcasted information, including the 
RACH_ROOT_SEQUENCE as part of the System information.  

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 39. 
 

 
 
See e.g., 3GPP TS 36.213 V8.8.0 at pg. 16. 
 
– RadioResourceConfigCommon 
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The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify 
common radio resource configurations in the system information and in the mobility control information, 
respectively, e.g., the random access parameters and the static physical layer parameters. 

RadioResourceConfigCommon information element 

-- ASN1START 
 
RadioResourceConfigCommonSIB ::= SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon, 
 bcch-Config       BCCH-Config, 
 pcch-Config       PCCH-Config, 
 prach-Config      PRACH-ConfigSIB, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon, 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 pucch-ConfigCommon     PUCCH-ConfigCommon, 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon, 
 uplinkPowerControlCommon   UplinkPowerControlCommon, 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
RadioResourceConfigCommon ::=  SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon     OPTIONAL, -- Need ON 
 prach-Config      PRACH-Config, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon     OPTIONAL, -- Need ON 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 phich-Config      PHICH-Config      OPTIONAL, -- Need ON 
 pucch-ConfigCommon     PUCCH-ConfigCommon     OPTIONAL, -- Need ON 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon   OPTIONAL, -- Need ON 
 uplinkPowerControlCommon   UplinkPowerControlCommon   OPTIONAL, -- Need ON 
 antennaInfoCommon     AntennaInfoCommon   OPTIONAL, -- Need ON 
 p-Max        P-Max        OPTIONAL, -- Need OP 
 tdd-Config       TDD-Config       OPTIONAL, -- Cond TDD 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
BCCH-Config ::=      SEQUENCE { 
 modificationPeriodCoeff    ENUMERATED {n2, n4, n8, n16} 
} 
 
PCCH-Config ::=      SEQUENCE { 
 defaultPagingCycle     ENUMERATED { 
           rf32, rf64, rf128, rf256}, 
 nB         ENUMERATED { 
           fourT, twoT, oneT, halfT, quarterT, oneEighthT, 
           oneSixteenthT, oneThirtySecondT} 
} 
 
UL-CyclicPrefixLength ::=   ENUMERATED {len1, len2} 
 
-- ASN1STOP 
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See e.g., 36.331 V8.21.0 at pp. 128-129. 
 
 – RACH-ConfigCommon 

The IE RACH-ConfigCommon is used to specify the generic random access parameters. 
RACH-ConfigCommon information element 

-- ASN1START 
 
RACH-ConfigCommon ::=  SEQUENCE { 
 preambleInfo      SEQUENCE { 
  numberOfRA-Preambles    ENUMERATED { 
            n4, n8, n12, n16 ,n20, n24, n28, 
            n32, n36, n40, n44, n48, n52, n56, 
            n60, n64}, 
  preamblesGroupAConfig    SEQUENCE { 
   sizeOfRA-PreamblesGroupA   ENUMERATED { 
             n4, n8, n12, n16 ,n20, n24, n28, 
             n32, n36, n40, n44, n48, n52, n56, 
             n60}, 
   messageSizeGroupA     ENUMERATED {b56, b144, b208, b256}, 
   messagePowerOffsetGroupB   ENUMERATED { 
             minusinfinity, dB0, dB5, dB8, dB10, dB12, 
             dB15, dB18}, 
   ... 
  }   OPTIONAL             -- Need OP 
 }, 
 powerRampingParameters    SEQUENCE { 
  powerRampingStep     ENUMERATED {dB0, dB2,dB4, dB6}, 
  preambleInitialReceivedTargetPower ENUMERATED { 
            dBm-120, dBm-118, dBm-116, dBm-114, dBm-112, 
            dBm-110, dBm-108, dBm-106, dBm-104, dBm-102, 
            dBm-100, dBm-98, dBm-96, dBm-94, 
            dBm-92, dBm-90} 
 }, 
 ra-SupervisionInfo     SEQUENCE { 
  preambleTransMax     ENUMERATED { 
            n3, n4, n5, n6, n7, n8, n10, n20, n50, 
            n100, n200}, 
  ra-ResponseWindowSize    ENUMERATED { 
            sf2, sf3, sf4, sf5, sf6, sf7, 
            sf8, sf10}, 
  mac-ContentionResolutionTimer  ENUMERATED { 
            sf8, sf16, sf24, sf32, sf40, sf48, 
            sf56, sf64} 
 }, 
 maxHARQ-Msg3Tx      INTEGER (1..8), 
 ... 
} 
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-- ASN1STOP 

 
RACH-ConfigCommon field descriptions 

numberOfRA-Preambles 
Number of non-dedicated random access preambles in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, 
n8 corresponds to 8 and so on. 
preamblesGroupAConfig 
Provides the configuration for preamble grouping in TS 36.321 [6]. If the field is not signalled, the size of the random 
access preambles group A [6] is equal to numberOfRA-Preambles. 
sizeOfRA-PreamblesGroupA 
Size of the random access preambles group A in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, n8 
corresponds to 8 and so on. 
messageSizeGroupA 
Threshold for preamble selection in TS 36.321 [6]. Value in bits. Value b56 corresponds to 56 bits, b144 corresponds 
to 144 bits and so on. 
messagePowerOffsetGroupB 
Threshold for preamble selection in TS 36.321 [6]. Value in dB. Value minusinfinity corresponds to –infinity. Value dB0 
corresponds to 0 dB, dB5 corresponds to 5 dB and so on. 
powerRampingStep 
Power ramping factor in TS 36.321 [6]. Value in dB. Value dB0 corresponds to 0 dB, dB2 corresponds to 2 dB and so 
on. 
preambleInitialReceivedTargetPower 
Initial preamble power in TS 36.321 [6]. Value in dBm. Value dBm-120 corresponds to -120 dBm, dBm-118 
corresponds to -118 dBm and so on. 
preambleTransMax 
Maximum number of preamble transmission in TS 36.321 [6]. Value is an integer. Value n3 corresponds to 3, n4 
corresponds to 4 and so on. 
ra-ResponseWindowSize 
Duration of the RA response window in TS 36.321 [6]. Value in subframes. Value sf2 corresponds to 2 subframes, sf3 
corresponds to 3 subframes and so on. 
mac-ContentionResolutionTimer 
Timer for contention resolution in TS 36.321 [6]. Value in subframes. Value sf8 corresponds to 8 subframes, sf16 
corresponds to 16 subframes and so on. 
maxHARQ-Msg3Tx 
Maximum number of Msg3 HARQ transmissions in TS 36.321 [6], used for contention based random access. Value is 
an integer. 

 
See e.g., 36.331 V8.21.0 at pp. 126-127. 
 
See also Claim 9.  
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30. The mobile station of claim 21, 
wherein: the first type of transmitter signal 
processing circuit is an OFDM transmitter 
signal processing circuit comprising: a 
serial to parallel converter, an inverse 
Fourier transform, and a cyclic prefix 
addition circuit; and the OFDM 
transmitter signal processing circuit 
outputs the first uplink signal. 

See Claim 21  
 
Ford’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at release 8. This includes one or more components or modules implemented in 
hardware and/or software including circuitry, which comprises at least: a serial to parallel converter, an 
inverse Fourier transform, and a cyclic prefix addition circuit for an OFDM transmitter signal processing 
circuit that outputs the first uplink signal. E.g., 
 
Ford’s Accused Instrumentalities implement these circuit elements for transmitting an uplink signal:   
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
See also Claim 10.  
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1. A mobile station comprising: 
 

To the extent the preamble is considered a limitation, Honda’s Accused Instrumentalities meet the preamble 
of claim 1 of the ’908 patent. E.g., 
 
Honda’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at Release 8.  
 
For example, Honda offers for sale, sells, and/or imports various vehicle models that are marketed and 
released with LTE cellular functionality and perform methods thereof, including but not limited to the 
models listed in the Plaintiff’s Disclosure Of Asserted Claims And Infringement Contentions.  
 
The LTE specification (Series 36, Release 8) supports user equipment (UE) to perform a random access 
(RACH) procedure.  

For clarity, Release 8 of the 36 series 3GPP specifications was frozen in December of 2008 and that release 
was used as the basis for the first wave of LTE equipment. The LTE marketplace currently supports a mix of 
releases from Release 8 through Release 17. Though for ease of review Release 8 of the LTE specification is 
cited below, the same or functionally identical content exists in each corresponding release on the market. 

An LTE communication system provides access to multiple users (user equipment (UEs)) through multiple 
cells associated with multiple eNodeBs.  
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 15. 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 18. 
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a transmitter configured to: transmit, to a 
base station, a first uplink signal within a 
frequency band, wherein the first uplink 
signal is an orthogonal frequency division 
multiplexing (OFDM) signal and utilizes a 
frame format comprising a plurality of 
timeslots, each timeslot comprising a 
plurality of OFDM symbols; 

Honda’s Accused Instrumentalities include a transmitter configured to a transmitter configured to: transmit, 
to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an 
orthogonal frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a 
plurality of timeslots, each timeslot comprising a plurality of OFDM symbols. E.g., 
 
For example, Honda’s Accused Instrumentalities include one or more antennas for transmitting, with 
electronic circuitry, signals on an uplink band as defined in the standard. In particular, a frequency band 
used for LTE communication has an associated channel bandwidth over which uplink and downlink 
communication is transmitted between the UEs and the eNodeBs. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15. 
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For the uplink, LTE uses a specific type of OFDMA (Orthogonal Frequency Division Multiple Access) 
referred to as either discrete Fourier Transform Spread (DFTS)-OFDM, or as SC-FDMA (Single Carrier – 
Frequency Division Multiple Access). 
    

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28.  
 
The UE transmits OFDM signals carrying data on the physical uplink shared channel (PUSCH). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
In LTE, both the type 1 and type 2 frame structures include multiple time slots. 
 

 
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5438   Filed 10/21/22   Page 223 of 1927



  US Patent No. 10,833,908: Claim 1(b)  
“a transmitter configured to: transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 

frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 

  8  
 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 9. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 10. 
 
 
Each time slot includes 7 symbols for a normal cyclic prefix (6 for extended). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5441   Filed 10/21/22   Page 226 of 1927



  US Patent No. 10,833,908: Claim 1(b)  
“a transmitter configured to: transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 

frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 

  11  
 

 
See also Daulman, Parkvall, and Skold, “4G: LTE/LTE-Advanced for Mobile Broadband,” Second Edition 
(2014) at p. 361 (illustrating an example preamble transmission across uplink resources in only a portion of 
the frequency band) 
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transmit, to the base station, a random 
access signal followed by a guard period 
in only a portion of the frequency band, 
wherein the random access signal includes 
a sequence associated with the base station 

Honda’s Accused Instrumentalities also transmit, to the base station, a random access signal followed by a 
guard period in only a portion of the frequency band, wherein the random access signal includes a sequence 
associated with the base station. E.g., 
   
The random access signal, e.g., a random access preamble, transmitted on the PRACH occupies  a 
bandwidth corresponding to 6 consecutive resource blocks in both the type 1 and type 2 frame structures, 
which is a fraction of the overall channel bandwidth (frequency band) for any other bandwidth than the 
smallest. The range of the overall channel bandwidth is the bandwidth of 6 to 100 resource blocks, 
corresponding to bandwidths 1.4MHz to 20MHz, with 20MHz being the most commonly used bandwidth. 
The Accused Products are configured to operate within a channel bandwidth of more than 6 resource blocks. 
 

 

 
... 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33, 35-36. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
The random access burst includes a guard time added after the preamble transmission. 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 29. 
 

 
... 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pgs. 
377-378. 
 
The random access preamble includes one of 64 sequences, e.g., Zadoff-Chu sequences, associated with 
each cell.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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wherein a time duration of a combination 
of the random access signal and the guard 
period is greater than a time duration of at 
least one of the plurality of OFDM 
symbols 
 

The time duration of a combination of the random access signal and the guard period implemented using 
Honda’s Accused Instrumentalities is greater than a time duration of at least one of the plurality of OFDM 
symbols. E.g., 
 
LTE defines a basic time unit (Ts ) and is equal to 1/ (15000 x 2048) seconds. The OFDM symbol time is 
2048 *Ts or  66.7 µs. 
 

 
 ... 

 
 ... 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 7-8. 
 
 
An LTE slot typically has 7 symbols, except for extended cyclic prefix which has 6 symbols.  As a result, a 
symbol for a typical slot is ~2192 base time intervals and for extended cyclic prefix is ~2560 basic time 
intervals. 
 

 
... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
Preamble formats 0-4 have sequence lengths of 4096 to 49,152 basic time intervals. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 33. 
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a receiver configured to receive, from the 
base station, a response message. 

Honda’s Accused Instrumentalities include a receiver configured to receive, from the base station, a 
response message. E.g., 
 
Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
 

 

 
 

      ... 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5453   Filed 10/21/22   Page 238 of 1927



US Patent No. 10,833,908: Claim 1(e) 
“a receiver configured to receive, from the base station, a response message” 

  23  

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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2. The mobile station of claim 1, wherein: 
 

See Claim 1. 
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the receiver is configured to determine if 
the response message identifies the 
sequence associated with the base station in 
the random access signal; and  

The receiver of Honda’s Accused Instrumentalities is configured to determine if the response 
message identifies the sequence associated with the base station in the random access signal. E.g., 
 
The Accused Instrumentalities monitor for the response message and identify the random access preamble 
identifiers received in the response and whether they match the transmitted random access preamble.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
 
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5458   Filed 10/21/22   Page 243 of 1927



US Patent No. 10,833,908: Claim 2(b) 
“the receiver is configured to determine if the response 

message identifies the sequence associated with the base station in the random access signal; and” 

  28  

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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on a condition that the response message 
identifies the sequence associated with the 
base station in the random access signal, 
the transmitter is configured to transmit a 
second uplink signal.  

On a condition that the response message identifies the sequence associated with the base station in the 
random access signal, the transmitter in Honda’s Accused Instrumentalities is configured to transmit a 
second uplink signal. E.g., 
 
When matching the transmitted random access preamble, the transmitter is configured to transmit a 
scheduled transmission, e.g., a Msg3 signal or an uplink control or data signal, in the uplink to the base 
station.  
  
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 375. 
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3.  The mobile station of claim 2, wherein 
the response message includes power 
adjustment information and  

The response message received by the receiver of Honda’s Accused Instrumentalities includes power 
adjustment information. E.g., 
 
See Claim 12.  
 
The response message can include an uplink grant with power adjustment information, such as TPC: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
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wherein the transmitter is configured to 
transmit the second uplink signal 
according to the power adjustment 
information.  

The transmitter of Honda’s Accused Instrumentalities is configured to transmit the second uplink signal 
according to the power adjustment information. E.g., 
 
The user equipment is configured to use the uplink grant on the PUSCH using the received TPC command: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
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4.  The mobile station of claim 1, wherein 
the portion of the frequency band used for 
transmission of the random access signal 
does not include control channels.  

The portion of the frequency band used for transmission of the random access signal by the transmitter of 
Honda’s Accused Instrumentalities does not include control channels. E.g., 
 
See Claim 1. 
The uplink control channels, such as the PUCCH, do not overlap with the PRACH or other random access 
signaling, e.g., via the PUSCH.  
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
 
For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
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5.  The mobile station of claim 1, wherein 
the response message includes a mobile 
station identifier assigned to the mobile 
station.  

The response message received by the receiver of Honda’s Accused Instrumentalities includes a mobile 
station identifier assigned to the mobile station. E.g., 
 
The response message is both addressed by a Random Access Radio Network Temporary Identifier (RA-
RNTI) used by the mobile station and further assigns a Cell Radio Network Temporary Identifier (C-RNTI) 
to the receiving mobile station, both identifiers assigned to the mobile station.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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6.  The mobile station of claim 1, wherein 
the time duration of the combination of 
the random access signal and the guard 
period is greater than a time duration of at 
least two of the plurality of OFDM 
symbols.  

The time duration of the combination of the random access signal and the guard period used with Honda’s 
Accused Instrumentalities is greater than a time duration of at least two of the plurality of OFDM symbols. 
E.g., 
 
See Claim 1.  
See element 1(d) showing the combination of the random access signal and a guard period greater than at 
least two of the plurality of OFDM symbols.  
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7.  The mobile station of claim 1, wherein 
the frequency band includes an outer 
portion and a center portion, wherein the 
portion of the frequency band for the 
random access signal is in the center 
portion and uplink control signals are sent 
in the outer portion. 

See Claim 1. 
 
The frequency band used with Honda’s Accused Instrumentalities includes an outer portion and a center 
portion, wherein the portion of the frequency band for the random access signal is in the center portion and 
uplink control signals are sent in the outer portion. E.g., 
 
For example, the uplink control channels, such as the PUCCH are allocate resources at the edges of an 
operating frequency band, e.g., an outer portion of the frequency band, whereas the PRACH or other random 
access signaling is sent via the PUSCH, which is allocated resources in between the edges, e.g., a center 
portion of the frequency band. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
 

 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5487   Filed 10/21/22   Page 272 of 1927



US Patent No. 10,833,908: Claim 7 
“The mobile station of claim 1, wherein the frequency band includes an outer portion and a center portion, wherein the portion of the frequency band for 

the random access signal is in the center portion and uplink control signals are sent in the outer portion.” 

  57  

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 4. 
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8.  The mobile station of claim 1, wherein 
the random access signal is a spread 
spectrum signal 

The receiver random access signal used with Honda’s Accused Instrumentalities is a spread spectrum signal. 
E.g., 
 
See Claim 1. 
 
For example, the UE transmits the random access signal, e.g., a random access preamble, on the PRACH to 
the eNodeB.   

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 11. 
 
The PRACH is transmitted in a portion, 6 physical resource blocks, of the uplink frequency bandwidth. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 35. 
 
The UE transmits a preamble over the PRACH.  The preamble is spread in the frequency domain by 
mapping, for formats 0-3, a length 839 sequence onto 839 subcarriers in the frequency domain.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 43. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at p. 387. 
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9.  The mobile station of claim 1, wherein: 
the receiver is further configured to receive 
broadcast information from the base 
station, the broadcast information 
indicating at least one sequence associated 
with the base station for use in producing 
the random access signal. 

The receiver of Honda’s Accused Instrumentalities is further configured to receive broadcast information 
from the base station, the broadcast information indicating at least one sequence associated with the base 
station for use in producing the random access signal. E.g., 
 
See Claim 1, element 1(e). 
 
The mobile station generates preamble sequences based on broadcasted information, including the 
RACH_ROOT_SEQUENCE as part of the System information.  

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 39. 
 
 

 
 
See e.g., 3GPP TS 36.213 V8.8.0 at pg. 16. 
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– RadioResourceConfigCommon 
The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify 
common radio resource configurations in the system information and in the mobility control information, 
respectively, e.g., the random access parameters and the static physical layer parameters. 

RadioResourceConfigCommon information element 

-- ASN1START 
 
RadioResourceConfigCommonSIB ::= SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon, 
 bcch-Config       BCCH-Config, 
 pcch-Config       PCCH-Config, 
 prach-Config      PRACH-ConfigSIB, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon, 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 pucch-ConfigCommon     PUCCH-ConfigCommon, 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon, 
 uplinkPowerControlCommon   UplinkPowerControlCommon, 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
RadioResourceConfigCommon ::=  SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon     OPTIONAL, -- Need ON 
 prach-Config      PRACH-Config, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon     OPTIONAL, -- Need ON 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 phich-Config      PHICH-Config      OPTIONAL, -- Need ON 
 pucch-ConfigCommon     PUCCH-ConfigCommon     OPTIONAL, -- Need ON 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon   OPTIONAL, -- Need ON 
 uplinkPowerControlCommon   UplinkPowerControlCommon   OPTIONAL, -- Need ON 
 antennaInfoCommon     AntennaInfoCommon   OPTIONAL, -- Need ON 
 p-Max        P-Max        OPTIONAL, -- Need OP 
 tdd-Config       TDD-Config       OPTIONAL, -- Cond TDD 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
BCCH-Config ::=      SEQUENCE { 
 modificationPeriodCoeff    ENUMERATED {n2, n4, n8, n16} 
} 
 
PCCH-Config ::=      SEQUENCE { 
 defaultPagingCycle     ENUMERATED { 
           rf32, rf64, rf128, rf256}, 
 nB         ENUMERATED { 
           fourT, twoT, oneT, halfT, quarterT, oneEighthT, 
           oneSixteenthT, oneThirtySecondT} 
} 
 
UL-CyclicPrefixLength ::=   ENUMERATED {len1, len2} 
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-- ASN1STOP 

 
See e.g., 36.331 V8.21.0 at pp. 128-129. 
 
 – RACH-ConfigCommon 

The IE RACH-ConfigCommon is used to specify the generic random access parameters. 
RACH-ConfigCommon information element 

-- ASN1START 
 
RACH-ConfigCommon ::=  SEQUENCE { 
 preambleInfo      SEQUENCE { 
  numberOfRA-Preambles    ENUMERATED { 
            n4, n8, n12, n16 ,n20, n24, n28, 
            n32, n36, n40, n44, n48, n52, n56, 
            n60, n64}, 
  preamblesGroupAConfig    SEQUENCE { 
   sizeOfRA-PreamblesGroupA   ENUMERATED { 
             n4, n8, n12, n16 ,n20, n24, n28, 
             n32, n36, n40, n44, n48, n52, n56, 
             n60}, 
   messageSizeGroupA     ENUMERATED {b56, b144, b208, b256}, 
   messagePowerOffsetGroupB   ENUMERATED { 
             minusinfinity, dB0, dB5, dB8, dB10, dB12, 
             dB15, dB18}, 
   ... 
  }   OPTIONAL             -- Need OP 
 }, 
 powerRampingParameters    SEQUENCE { 
  powerRampingStep     ENUMERATED {dB0, dB2,dB4, dB6}, 
  preambleInitialReceivedTargetPower ENUMERATED { 
            dBm-120, dBm-118, dBm-116, dBm-114, dBm-112, 
            dBm-110, dBm-108, dBm-106, dBm-104, dBm-102, 
            dBm-100, dBm-98, dBm-96, dBm-94, 
            dBm-92, dBm-90} 
 }, 
 ra-SupervisionInfo     SEQUENCE { 
  preambleTransMax     ENUMERATED { 
            n3, n4, n5, n6, n7, n8, n10, n20, n50, 
            n100, n200}, 
  ra-ResponseWindowSize    ENUMERATED { 
            sf2, sf3, sf4, sf5, sf6, sf7, 
            sf8, sf10}, 
  mac-ContentionResolutionTimer  ENUMERATED { 
            sf8, sf16, sf24, sf32, sf40, sf48, 
            sf56, sf64} 
 }, 
 maxHARQ-Msg3Tx      INTEGER (1..8), 
 ... 
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} 
 
-- ASN1STOP 

 
RACH-ConfigCommon field descriptions 

numberOfRA-Preambles 
Number of non-dedicated random access preambles in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, 
n8 corresponds to 8 and so on. 
preamblesGroupAConfig 
Provides the configuration for preamble grouping in TS 36.321 [6]. If the field is not signalled, the size of the random 
access preambles group A [6] is equal to numberOfRA-Preambles. 
sizeOfRA-PreamblesGroupA 
Size of the random access preambles group A in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, n8 
corresponds to 8 and so on. 
messageSizeGroupA 
Threshold for preamble selection in TS 36.321 [6]. Value in bits. Value b56 corresponds to 56 bits, b144 corresponds 
to 144 bits and so on. 
messagePowerOffsetGroupB 
Threshold for preamble selection in TS 36.321 [6]. Value in dB. Value minusinfinity corresponds to –infinity. Value dB0 
corresponds to 0 dB, dB5 corresponds to 5 dB and so on. 
powerRampingStep 
Power ramping factor in TS 36.321 [6]. Value in dB. Value dB0 corresponds to 0 dB, dB2 corresponds to 2 dB and so 
on. 
preambleInitialReceivedTargetPower 
Initial preamble power in TS 36.321 [6]. Value in dBm. Value dBm-120 corresponds to -120 dBm, dBm-118 
corresponds to -118 dBm and so on. 
preambleTransMax 
Maximum number of preamble transmission in TS 36.321 [6]. Value is an integer. Value n3 corresponds to 3, n4 
corresponds to 4 and so on. 
ra-ResponseWindowSize 
Duration of the RA response window in TS 36.321 [6]. Value in subframes. Value sf2 corresponds to 2 subframes, sf3 
corresponds to 3 subframes and so on. 
mac-ContentionResolutionTimer 
Timer for contention resolution in TS 36.321 [6]. Value in subframes. Value sf8 corresponds to 8 subframes, sf16 
corresponds to 16 subframes and so on. 
maxHARQ-Msg3Tx 
Maximum number of Msg3 HARQ transmissions in TS 36.321 [6], used for contention based random access. Value is 
an integer. 

 
See e.g., 36.331 V8.21.0 at pp. 126-127. 
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10. The mobile station of claim 1, wherein 
the transmitter includes an OFDM 
transmitter signal processing circuit 
comprising: a serial to parallel converter, 
an inverse Fourier transform, and a cyclic 
prefix addition circuit; and the OFDM 
transmitter signal processing circuit 
outputs the first uplink signal. 

See Claim 1. 
 
Honda’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at release 8. This includes one or more components or modules implemented in 
hardware and/or software including circuitry, which comprises at least: a serial to parallel converter, an 
inverse Fourier transform, and a cyclic prefix addition circuit for an OFDM transmitter signal processing 
circuit that outputs the first uplink signal. E.g., 
 
Honda’s Accused Instrumentalities implement these circuit elements for transmitting the uplink signal:   
 

 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
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11. A method performed by a mobile 
station, the method comprising: 
 

To the extent the preamble is considered a limitation, Honda’s Accused Instrumentalities meet the preamble 
of claim 11 of the ’908 patent. E.g., 
 
Honda’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at Release 8.  
 
For example, Honda offers for sale, sells, and/or imports various vehicle models that are marketed and 
released with LTE cellular functionality and perform methods thereof, including but not limited to the 
models listed in the Plaintiff’s Disclosure Of Asserted Claims And Infringement Contentions.  
 
The LTE specification (Series 36, Release 8) supports user equipment (UE) to perform a random access 
(RACH) procedure.  

For clarity, Release 8 of the 36 series 3GPP specifications was frozen in December of 2008 and that release 
was used as the basis for the first wave of LTE equipment. The LTE marketplace currently supports a mix of 
releases from Release 8 through Release 17. Though for ease of review Release 8 of the LTE specification is 
cited below, the same or functionally identical content exists in each corresponding release on the market. 

An LTE communication system provides access to multiple users (user equipments (UEs)) through multiple 
cells associated with multiple eNodeBs.  
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 15.  
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 18. 
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transmitting, to a base station, a first uplink 
signal within a frequency band, wherein the 
first uplink signal is an orthogonal 
frequency division multiplexing (OFDM) 
signal and utilizes a frame format 
comprising a plurality of timeslots, each 
timeslot comprising a plurality of OFDM 
symbols; 
 

Honda’s Accused Instrumentalities transmit, to a base station, a first uplink signal within a frequency band, 
wherein the first uplink signal is an OFDM signal and utilizes a frame format comprising a plurality of 
timeslots, each timeslot comprising a plurality of OFDM symbols. E.g., 
 
A frequency band used for LTE communication has an associated channel bandwidth over which uplink and 
downlink communication is transmitted between the UEs and the eNodeBs. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15. 
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For the uplink, LTE uses a specific type of OFDMA (Orthogonal Frequency Division Multiple Access) 
referred to as either discrete Fourier Transform Spread (DFTS)-OFDM, or as SC-FDMA (Single Carrier – 
Frequency Division Multiple Access). 
    

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28.  
 
The UE transmits OFDM signals carrying data on the physical uplink shared channel (PUSCH). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
In LTE, both the type 1 and type 2 frame structures include multiple time slots. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 9. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 10. 
 
 
Each time slot includes 7 symbols for a normal cyclic prefix (6 for extended). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
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See also Daulman, Parkvall, and Skold, “4G: LTE/LTE-Advanced for Mobile Broadband,” Second Edition 
(2014) at p. 361 (illustrating an example preamble transmission across uplink resources) 
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transmitting, to the base station, an 
random access signal followed by a guard 
period in only a portion of the frequency 
band, wherein the random access signal 
includes a sequence associated with the 
base station, 

Honda’s Accused Instrumentalities transmit, to the base station, an random access signal followed by a 
guard period in only a portion of the frequency band, wherein the random access signal includes a sequence 
associated with the base station. E.g., 
 
The random access signal, e.g., a random access preamble transmitted on the PRACH occupies a bandwidth 
corresponding to 6 consecutive resource blocks in both the type 1 and type 2 frame structures, which is a 
fraction of the overall channel bandwidth (frequency band) for any other bandwidth than the smallest. The 
range of the overall channel bandwidth is the bandwidth of 6 to 100 resource blocks, corresponding to 
bandwidths 1.4MHz to 20MHz, with 20MHz being the most commonly used bandwidth. The Accused 
Products are configured to operate within a channel bandwidth of more than 6 resource blocks. 
 

 

 
... 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33, 35-36. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
The random access burst includes a guard time added after the preamble transmission. 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 29. 
 

 
... 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pgs. 
377-378. 
 
The random access preamble includes one of 64 sequences e.g., Zadoff-Chu sequences, associated with each 
cell.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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wherein a time duration of a combination 
of the random access signal and the guard 
period is greater than a time duration of at 
least one of the plurality of OFDM 
symbols; and 
 
 

The time duration of a combination of the random access signal and the guard period implemented using 
Honda’s Accused Instrumentalities is greater than a time duration of at least one of the plurality of OFDM 
symbols. E.g., 
 
LTE defines a basic time unit (Ts ) and is equal to 1/ (15000 x 2048) seconds. The OFDM symbol time is 
2048 *Ts or  66.7 µs. 
 

 
 ... 

 
 ... 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 7-8. 
 
 
An LTE slot typically has 7 symbols, except for extended cyclic prefix which has 6 symbols.  As a result, a 
symbol for a typical slot is ~2192 base time intervals and for extended cyclic prefix is ~2560 basic time 
intervals. 
 

 
... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
Preamble formats 0-4 have sequence lengths of 4096 to 49,152 basic time intervals. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 33. 
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receiving, from the base station, a response 
message. 
 
 
; 

Honda’s Accused Instrumentalities receive, from the base station, a response message. E.g., 
 
Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
 

 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5521   Filed 10/21/22   Page 306 of 1927



US Patent No. 10,833,908: Claim 11(e) 
“receiving, from the base station, a response message.” 

  91  

 
See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5522   Filed 10/21/22   Page 307 of 1927



US Patent No. 10,833,908: Claim 11(e) 
“receiving, from the base station, a response message.” 

  92  

 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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12.  The method claim 11, further 
comprising: 

See Claim 11. 
 
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5524   Filed 10/21/22   Page 309 of 1927



US Patent No. 10,833,908: Claim 12(b) 
“determining if the response message identifies the sequence associated with the base station in the random access signal; and” 

  94  

determining if the response message 
identifies the sequence associated with the 
base station in the random access signal; 
and 

Honda’s Accused Instrumentalities determines if the response message identifies the sequence associated 
with the base station in the random access signal. E.g., 
 
The Accused Instrumentalities monitor for the response message and identify the random access preamble 
identifiers received in the response and whether they match the transmitted random access preamble.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 2.  
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on a condition that the response message 
identifies the sequence associated with the 
base station in the random access signal, 
transmitting a second uplink signal.  

On a condition that the response message identifies the sequence associated with the base station in the 
random access signal, Honda’s Accused Instrumentalities transmits a second uplink signal. E.g., 
 
When matching the transmitted random access preamble, the transmitter is configured to transmit a 
scheduled transmission, e.g., a Msg3 signal or an uplink control or data signal, in the uplink to the base 
station. 
 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 375. 
 
See also Claim 2.  
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13.  The method of claim 12, wherein the 
response message includes power 
adjustment information and  

The response message received by Honda’s Accused Instrumentalities includes power adjustment 
information. E.g., 
 
The response message can include an uplink grant with power adjustment information, such as TPC: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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wherein the second uplink signal is 
transmitted according to the power 
adjustment information.  

Honda’s Accused Instrumentalities transmits the second uplink signal according to the power adjustment 
information. E.g., 
 
The user equipment is configured to use the uplink grant on the PUSCH using the received TPC command: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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14.  The method of claim 11, wherein the 
portion of the frequency band used for 
transmission of the random access signal 
does not include control channels.  

The portion of the frequency band used for transmission of the random access signal by Honda’s Accused 
Instrumentalities does not include control channels. E.g., 
 
See Claim 11.  
The uplink control channels, such as the PUCCH, does not overlap with the PRACH or other random access 
signaling, e.g., via the PUSCH.  
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
determined by the parameter prach-FrequencyOffset nRA

PRBoffset. For FDD, the parameter directly determines 
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the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 4.  
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15.  The method of claim 11, wherein the 
response message includes a mobile 
station identifier assigned to the mobile 
station. 

The response message received by the receiver of Honda’s Accused Instrumentalities includes a mobile 
station identifier assigned to the mobile station. E.g., 
 
See Claim 11. 
 
The response message is both addressed by a Random Access Radio Network Temporary Identifier (RA-
RNTI) used by the mobile station and further assigns a Cell Radio Network Temporary Identifier (C-RNTI) 
to the receiving mobile station, both identifiers assigned to the mobile station.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 5.  
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16. The method of claim 11, wherein the 
time duration of the combination of the 
random access signal and the guard period 
is greater than a time duration of at least 
two of the plurality of OFDM symbols. 

The time duration of the combination of the random access signal and the guard period used with Honda’s 
Accused Instrumentalities is greater than a time duration of at least two of the plurality of OFDM symbols. 
E.g., 
 
See Claim 11. 
See element 11(d) showing the combination of the random access signal and a guard period greater than at 
least two of the plurality of OFDM symbols.  
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17.  The method of claim 11, wherein the 
frequency band includes an outer portion 
and a center portion, wherein the portion 
of the frequency band for the random 
access signal is in the center portion and 
uplink control signals are sent in the outer 
portion. 

See Claim 1.  
 
The frequency band used with Honda’s Accused Instrumentalities includes an outer portion and a center 
portion, wherein the portion of the frequency band for the random access signal is in the center portion and 
uplink control signals are sent in the outer portion. E.g., 
 
For example, the uplink control channels, such as the PUCCH are allocate resources at the edges of an 
operating frequency band, e.g., an outer portion of the frequency band, whereas the PRACH or other random 
access signaling is sent via the PUSCH, which is allocated resources in between the edges, e.g., a center 
portion of the frequency band. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 14. 
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18.  The method of claim 11, wherein the 
random access signal is a spread spectrum 
signal 

The receiver random access signal used with Honda’s Accused Instrumentalities is a spread spectrum signal. 
E.g., 
 
See Claim 11. 
 
For example, the UE transmits the random access signal, e.g., a random access preamble, on the PRACH to 
the eNodeB.   

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 11. 
 
The PRACH is transmitted in a portion, 6 physical resource blocks, of the uplink frequency bandwidth. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 35. 
 
The UE transmits a preamble over the PRACH.  The preamble is spread in the frequency domain by 
mapping, for formats 0-3, a length 839 sequence onto 839 subcarriers in the frequency domain.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 43. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at p. 387. 
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19. The method of claim 11, further 
comprising: 
receiving broadcast information from the 
base station, the broadcast information 
indicating at least one sequence associated 
with the base station for use in producing 
the random access signal. 

The receiver of Honda’s Accused Instrumentalities further receive broadcast information from the base 
station, the broadcast information indicating at least one sequence associated with the base station for use in 
producing the random access signal. E.g., 
 
See Claim 11.  
The mobile station generates preamble sequences based on broadcasted information, including the 
RACH_ROOT_SEQUENCE as part of the system information.  

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 39. 
 

 
 
See e.g., 3GPP TS 36.213 V8.8.0 at pg. 16. 
 
– RadioResourceConfigCommon 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5561   Filed 10/21/22   Page 346 of 1927



US Patent No. 10,833,908: Claim 19 
“The method of claim 11, further comprising: receiving broadcast information from the base station, the broadcast information indicating at least one 

sequence associated with the base station for use in producing the random access signal.” 

  131  

The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify 
common radio resource configurations in the system information and in the mobility control information, 
respectively, e.g., the random access parameters and the static physical layer parameters. 

RadioResourceConfigCommon information element 

-- ASN1START 
 
RadioResourceConfigCommonSIB ::= SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon, 
 bcch-Config       BCCH-Config, 
 pcch-Config       PCCH-Config, 
 prach-Config      PRACH-ConfigSIB, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon, 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 pucch-ConfigCommon     PUCCH-ConfigCommon, 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon, 
 uplinkPowerControlCommon   UplinkPowerControlCommon, 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
RadioResourceConfigCommon ::=  SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon     OPTIONAL, -- Need ON 
 prach-Config      PRACH-Config, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon     OPTIONAL, -- Need ON 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 phich-Config      PHICH-Config      OPTIONAL, -- Need ON 
 pucch-ConfigCommon     PUCCH-ConfigCommon     OPTIONAL, -- Need ON 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon   OPTIONAL, -- Need ON 
 uplinkPowerControlCommon   UplinkPowerControlCommon   OPTIONAL, -- Need ON 
 antennaInfoCommon     AntennaInfoCommon   OPTIONAL, -- Need ON 
 p-Max        P-Max        OPTIONAL, -- Need OP 
 tdd-Config       TDD-Config       OPTIONAL, -- Cond TDD 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
BCCH-Config ::=      SEQUENCE { 
 modificationPeriodCoeff    ENUMERATED {n2, n4, n8, n16} 
} 
 
PCCH-Config ::=      SEQUENCE { 
 defaultPagingCycle     ENUMERATED { 
           rf32, rf64, rf128, rf256}, 
 nB         ENUMERATED { 
           fourT, twoT, oneT, halfT, quarterT, oneEighthT, 
           oneSixteenthT, oneThirtySecondT} 
} 
 
UL-CyclicPrefixLength ::=   ENUMERATED {len1, len2} 
 
-- ASN1STOP 
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See e.g., 36.331 V8.21.0 at pp. 128-129. 
 
 – RACH-ConfigCommon 

The IE RACH-ConfigCommon is used to specify the generic random access parameters. 
RACH-ConfigCommon information element 

-- ASN1START 
 
RACH-ConfigCommon ::=  SEQUENCE { 
 preambleInfo      SEQUENCE { 
  numberOfRA-Preambles    ENUMERATED { 
            n4, n8, n12, n16 ,n20, n24, n28, 
            n32, n36, n40, n44, n48, n52, n56, 
            n60, n64}, 
  preamblesGroupAConfig    SEQUENCE { 
   sizeOfRA-PreamblesGroupA   ENUMERATED { 
             n4, n8, n12, n16 ,n20, n24, n28, 
             n32, n36, n40, n44, n48, n52, n56, 
             n60}, 
   messageSizeGroupA     ENUMERATED {b56, b144, b208, b256}, 
   messagePowerOffsetGroupB   ENUMERATED { 
             minusinfinity, dB0, dB5, dB8, dB10, dB12, 
             dB15, dB18}, 
   ... 
  }   OPTIONAL             -- Need OP 
 }, 
 powerRampingParameters    SEQUENCE { 
  powerRampingStep     ENUMERATED {dB0, dB2,dB4, dB6}, 
  preambleInitialReceivedTargetPower ENUMERATED { 
            dBm-120, dBm-118, dBm-116, dBm-114, dBm-112, 
            dBm-110, dBm-108, dBm-106, dBm-104, dBm-102, 
            dBm-100, dBm-98, dBm-96, dBm-94, 
            dBm-92, dBm-90} 
 }, 
 ra-SupervisionInfo     SEQUENCE { 
  preambleTransMax     ENUMERATED { 
            n3, n4, n5, n6, n7, n8, n10, n20, n50, 
            n100, n200}, 
  ra-ResponseWindowSize    ENUMERATED { 
            sf2, sf3, sf4, sf5, sf6, sf7, 
            sf8, sf10}, 
  mac-ContentionResolutionTimer  ENUMERATED { 
            sf8, sf16, sf24, sf32, sf40, sf48, 
            sf56, sf64} 
 }, 
 maxHARQ-Msg3Tx      INTEGER (1..8), 
 ... 
} 
 
-- ASN1STOP 
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RACH-ConfigCommon field descriptions 
numberOfRA-Preambles 
Number of non-dedicated random access preambles in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, 
n8 corresponds to 8 and so on. 
preamblesGroupAConfig 
Provides the configuration for preamble grouping in TS 36.321 [6]. If the field is not signalled, the size of the random 
access preambles group A [6] is equal to numberOfRA-Preambles. 
sizeOfRA-PreamblesGroupA 
Size of the random access preambles group A in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, n8 
corresponds to 8 and so on. 
messageSizeGroupA 
Threshold for preamble selection in TS 36.321 [6]. Value in bits. Value b56 corresponds to 56 bits, b144 corresponds 
to 144 bits and so on. 
messagePowerOffsetGroupB 
Threshold for preamble selection in TS 36.321 [6]. Value in dB. Value minusinfinity corresponds to –infinity. Value dB0 
corresponds to 0 dB, dB5 corresponds to 5 dB and so on. 
powerRampingStep 
Power ramping factor in TS 36.321 [6]. Value in dB. Value dB0 corresponds to 0 dB, dB2 corresponds to 2 dB and so 
on. 
preambleInitialReceivedTargetPower 
Initial preamble power in TS 36.321 [6]. Value in dBm. Value dBm-120 corresponds to -120 dBm, dBm-118 
corresponds to -118 dBm and so on. 
preambleTransMax 
Maximum number of preamble transmission in TS 36.321 [6]. Value is an integer. Value n3 corresponds to 3, n4 
corresponds to 4 and so on. 
ra-ResponseWindowSize 
Duration of the RA response window in TS 36.321 [6]. Value in subframes. Value sf2 corresponds to 2 subframes, sf3 
corresponds to 3 subframes and so on. 
mac-ContentionResolutionTimer 
Timer for contention resolution in TS 36.321 [6]. Value in subframes. Value sf8 corresponds to 8 subframes, sf16 
corresponds to 16 subframes and so on. 
maxHARQ-Msg3Tx 
Maximum number of Msg3 HARQ transmissions in TS 36.321 [6], used for contention based random access. Value is 
an integer. 

 
See e.g., 36.331 V8.21.0 at pp. 126-127. 
 
See also Claim 9.  
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20. The method of claim 11, wherein the 
first uplink signal is provided by an 
OFDM transmitter signal processing 
circuit comprising: a serial to parallel 
converter, an inverse Fourier transform, 
and a cyclic prefix addition circuit. 

See Claim 11. 
 
Honda’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at Release 8. This includes one or more components or modules implemented in 
hardware and/or software including circuitry, which comprises at least: a serial to parallel converter, an 
inverse Fourier transform, and a cyclic prefix addition circuit for an OFDM transmitter signal processing 
circuit that provides the first uplink signal. E.g., 
 
Honda’s Accused Instrumentalities implement these circuit elements for transmitting an uplink signal:   
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
 
See also Claim 10.  
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21. A mobile station comprising: 
 

To the extent the preamble is considered a limitation, Honda’s Accused Instrumentalities meet the preamble 
of claim 21 of the ’908 patent. E.g., 
 
Honda’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at Release 8.  
 
For example, Honda offers for sale, sells, and/or imports various vehicle models that are marketed and 
released with LTE cellular functionality and perform methods thereof, including but not limited to the 
models listed in the Plaintiff’s Disclosure Of Asserted Claims And Infringement Contentions.  
 
The LTE specification (Series 36, Release 8) supports user equipment (UE) to perform a random access 
(RACH) procedure.  

For clarity, Release 8 of the 36 series 3GPP specifications was frozen in December of 2008 and that release 
was used as the basis for the first wave of LTE equipment. The LTE marketplace currently supports a mix of 
releases from Release 8 through Release 17. Though for ease of review Release 8 of the LTE specification is 
cited below, the same or functionally identical content exists in each corresponding release on the market. 

An LTE communication system provides access to multiple users (user equipments (UEs)) through multiple 
cells associated with multiple eNodeBs.  

 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5568   Filed 10/21/22   Page 353 of 1927



  US Patent No. 10,833,908: Claim 21(a)  
"A mobile station comprising:” 

  138  
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 15. 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 18. 
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a first type of transmitter signal processing 
circuit configured to: 
generate a first uplink signal, wherein the 
first uplink signal is an orthogonal 
frequency division multiplexing (OFDM) 
signal and utilizes a frame format 
comprising a plurality of timeslots, each 
timeslot comprising a plurality of OFDM 
symbols; modulate the first uplink signal 
onto a set of OFDM subcarriers 

Honda’s Accused Instrumentalities include a first type of transmitter signal processing circuit configured to 
generate a first uplink signal, wherein the first uplink signal is an orthogonal frequency division 
multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot 
comprising a plurality of OFDM symbols. E.g., 
 
The Honda Accused Instrumentalities include circuitry to use the frequency bands for the LTE network. A 
frequency band used for LTE communication has an associated channel bandwidth over which uplink and 
downlink communication is transmitted between the UEs and the eNodeBs. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15. 
 
 
The mobile station modulates the first uplink signal onto a set of OFDM subcarriers. For the uplink, LTE 
uses a specific type of OFDMA (Orthogonal Frequency Division Multiple Access) referred to as either 
discrete Fourier Transform Spread (DFTS)-OFDM, or as SC-FDMA (Single Carrier – Frequency Division 
Multiple Access). 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28.  
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The UE transmits OFDM signals carrying data on the physical uplink shared channel (PUSCH). 

 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
In LTE, both the type 1 and type 2 frame structures include multiple time slots. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 9. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 10. 
 
 
Each time slot includes 7 symbols for a normal cyclic prefix (6 for extended). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
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See also Daulman, Parkvall, and Skold, “4G: LTE/LTE-Advanced for Mobile Broadband,” Second Edition 
(2014) at p. 361 (illustrating an example preamble transmission across uplink resources) 
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a second type of transmitter signal 
processing circuit configured to generate 
an random access signal followed by a 
guard period, wherein the random access 
signal includes a sequence associated with 
a base station, 

Honda’s Accused Instrumentalities includes a second type of transmitter signal processing circuit configured 
to generate an random access signal followed by a guard period, wherein the random access signal includes 
a sequence associated with a base station. E.g., 
 
The random access signal, e.g., a random access preamble transmitted on the PRACH occupies  a bandwidth 
corresponding to 6 consecutive resource blocks in both the type 1 and type 2 frame structures, which is a 
fraction of the overall channel bandwidth (frequency band) for any other bandwidth than the smallest. The 
range of the overall channel bandwidth is the bandwidth of 6 to 100 resource blocks, corresponding to 
bandwidths 1.4MHz to 20MHz, with 20MHz being the most commonly used bandwidth. The Accused 
Products are configured to operate within a channel bandwidth of more than 6 resource blocks. 
 

 

 
... 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33, 35-36. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
The random access burst includes a guard time added after the preamble transmission. 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 29. 
 

 
... 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pgs. 
377-378. 
 
The random access preamble includes one of 64 sequences e.g., Zadoff-Chu sequences, associated with each 
cell.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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wherein a time duration of a combination 
of the random access signal and the guard 
period is greater than a time duration of at 
least one of the plurality of OFDM 
symbols; and 
 
 

The time duration of a combination of the random access signal and the guard period implemented using 
Honda’s Accused Instrumentalities is greater than a time duration of at least one of the plurality of OFDM 
symbols. E.g., 
 
LTE defines a basic time unit (Ts ) and is equal to 1/ (15000 x 2048) seconds. The OFDM symbol time is 
2048 *Ts or  66.7 µs. 
 

 
 ... 

 
 ... 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 7-8. 
 
 
An LTE slot typically has 7 symbols, except for extended cyclic prefix which has 6 symbols.  As a result, a 
symbol for a typical slot is ~2192 base time intervals and for extended cyclic prefix is ~2560 basic time 
intervals. 
 

 
... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
Preamble formats 0-4 have sequence lengths of 4096 to 49,152 basic time intervals. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 33. 
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a circuit configured to provide at least the 
first uplink signal or the random access 
signal to output a digital signal;  
a digital-to-analog (D/A) conversion 
circuit configured to convert the digital 
signal to an analog signal; 
 

Honda’s Accused Instrumentalities include a circuit configured to provide at least the first uplink signal or 
the random access signal to output a digital signal. E.g., 
 
Honda’s Accused Instrumentalities implement at least these circuit elements for transmitting an uplink 
signal. The circuitry includes an analog to digital circuit to output a digital signal and a digital-to-analog 
(D/A) conversion circuit configured to convert the digital signal to an analog signal:   
 

 

 
 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
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wherein the mobile station is configured to 
transmit, to the base station, the analog 
signal in a frequency band, wherein the 
random access signal occupies in a 
frequency domain only a portion of the 
frequency band; 

Honda’s Accused Instrumentalities are configured to transmit wherein the mobile station is configured to 
transmit, to the base station, the analog signal in a frequency band, wherein the random access signal 
occupies in a frequency domain only a portion of the frequency band. E.g., 
 
Random access signals are generated only for a portion of the frequency spectrum of an uplink.  

 
 
 
 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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wherein the mobile station is further 
configured to receive, from the base 
station, a second analog signal 
 

Honda’s Accused Instrumentalities receive, from the base station, a second analog signal. E.g., 
 
Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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wherein the mobile station further 
comprises: an analog-to-digital (A/D) 
conversion circuit configured to convert 
the second analog signal to a second digital 
signal; and a receiver circuit configured to 
receive, based on the second digital signal, 
a response message. 

Honda’s Accused Instrumentalities further include an analog-to-digital (A/D) conversion circuit configured 
to convert the second analog signal to a second digital signal and a receiver circuit configured to receive, 
based on the second digital signal, a response message. E.g., 
 
Honda’s Accused Instrumentalities implement at least these circuit elements for transmitting an uplink 
signal. The circuit includes an analog to digital circuit configured to convert the second analog signal to a 
second digital signal; and a receiver circuit configured to receive, based on the second digital signal, a 
response message:   
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
 
 Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 
 

 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5599   Filed 10/21/22   Page 384 of 1927



US Patent No. 10,833,908: Claim 21(h) 
“wherein the mobile station further comprises: an analog-to-digital (A/D) conversion circuit configured to convert the second analog signal to a 

second digital signal; and a receiver circuit configured to receive, based on the second digital signal, a response message..” 

  169  

See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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22. The mobile station of claim 21, 
wherein: 

See Claim 21. 
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the receiver circuit is configured to 
determine if the response message 
identifies the sequence associated with the 
base station in the random access signal; 
and 

Honda’s Accused Instrumentalities determines if the response message identifies the sequence associated 
with the base station in the random access signal. E.g., 
 
The Accused Instrumentalities monitor for the response message and identify the random access preamble 
identifiers received in the response and whether they match the transmitted random access preamble.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 2.  
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on a condition that the response message 
identifies the sequence associated with the 
base station in the random access signal, 
the first type of transmitter signal 
processing circuit is configured to transmit 
a second uplink signal. 

On a condition that the response message identifies the sequence associated with the base station in the 
random access signal, Honda’s Accused Instrumentalities transmits a second uplink signal. E.g., 
 
When matching the transmitted random access preamble, the transmitter is configured to transmit a 
scheduled transmission, e.g., a Msg3 signal or an uplink control or data signal, in the uplink to the base 
station. 
 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 375. 
 
See also Claim 2.  
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23. The mobile station of claim 22, wherein 
the response message includes power 
adjustment information and  

The response message received by Honda’s Accused Instrumentalities includes power adjustment 
information. E.g., 
 
See Claim 22.  
 
The response message can include an uplink grant with power adjustment information, such as TPC: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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wherein the first type of transmitter signal 
processing circuit is configured to transmit 
the second uplink signal according to the 
power adjustment information. 

Honda’s Accused Instrumentalities transmits the second uplink signal according to the power adjustment 
information. E.g., 
 
The user equipment is configured to use the uplink grant on the PUSCH using the received TPC command: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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24. The mobile station of claim 21, 
wherein the portion of the frequency band 
used for transmission of the random 
access signal does not include control 
channels. 

The portion of the frequency band used for transmission of the random access signal by Honda’s Accused 
Instrumentalities does not include control channels. E.g., 
 
See Claim 21.  
 
The uplink control channels, such as the PUCCH, does not overlap with the PRACH or other random access 
signaling, e.g., via the PUSCH.  
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5613   Filed 10/21/22   Page 398 of 1927



US Patent No. 10,833,908: Claim 24 
“ The mobile station of claim 21, wherein the portion of the frequency band used for transmission of the random access signal does not include control 

channels.” 

  183  

 
For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 4.  
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25. The mobile station of claim 21, 
wherein the response message includes a 
mobile station identifier assigned to the 
mobile station. 

The response message received by the receiver of Honda’s Accused Instrumentalities includes a mobile 
station identifier assigned to the mobile station. E.g., 
 
See Claim 21. 
 
The response message is both addressed by a Random Access Radio Network Temporary Identifier (RA-
RNTI) used by the mobile station and further assigns a Cell Radio Network Temporary Identifier (C-RNTI) 
to the receiving mobile station, both identifiers assigned to the mobile station.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 5.  
 

 
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5623   Filed 10/21/22   Page 408 of 1927



US Patent No. 10,833,908: Claim 26 
“The mobile station of claim 21, wherein the time duration of the combination of the random access signal and the guard period is greater than a time 

duration of at least two of the plurality of OFDM symbols.” 

  193  

26. The mobile station of claim 21, 
wherein the time duration of the 
combination of the random access signal 
and the guard period is greater than a time 
duration of at least two of the plurality of 
OFDM symbols. 

The time duration of the combination of the random access signal and the guard period used with Honda’s 
Accused Instrumentalities is greater than a time duration of at least two of the plurality of OFDM symbols. 
E.g., 
 
See Claim 21. 
 
See element 21(d) showing the combination of the random access signal and a guard period greater than at 
least two of the plurality of OFDM symbols.  
 
See also Claim 6.  
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27.  The mobile station of claim 21, 
wherein the frequency band includes an 
outer portion and a center portion, wherein 
the portion of the frequency band for the 
random access signal is in the center 
portion and uplink control signals are sent 
in the outer portion. 

See Claim 1. 
 
The frequency band used with Honda’s Accused Instrumentalities includes an outer portion and a center 
portion, wherein the portion of the frequency band for the random access signal is in the center portion and 
uplink control signals are sent in the outer portion. E.g., 
 
For example, the uplink control channels, such as the PUCCH are allocate resources at the edges of an 
operating frequency band, e.g., an outer portion of the frequency band, whereas the PRACH or other random 
access signaling is sent via the PUSCH, which is allocated resources in between the edges, e.g., a center 
portion of the frequency band. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
 
For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 24. 
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28.  The mobile station of claim 21, 
wherein the random access signal is a 
spread spectrum signal. 

The receiver random access signal used with Honda’s Accused Instrumentalities is a spread spectrum signal. 
E.g., 
 
See Claim 21. 
 
For example, the UE transmits the random access signal, e.g., a random access preamble, on the PRACH to 
the eNodeB.   

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 11. 
 
The PRACH is transmitted in a portion, 6 physical resource blocks, of the uplink frequency bandwidth. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 35. 
 
The UE transmits a preamble over the PRACH.  The preamble is spread in the frequency domain by 
mapping, for formats 0-3, a length 839 sequence onto 839 subcarriers in the frequency domain.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 43. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at p. 387. 
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29. The mobile station of claim 21, 
wherein: 
the receiver circuit is further configured to 
receive broadcast information from the 
base station, the broadcast information 
indicating at least one sequence associated 
with the base station for use in producing 
the random access signal. 

The receiver of Honda’s Accused Instrumentalities further receive broadcast information from the base 
station, the broadcast information indicating at least one sequence associated with the base station for use in 
producing the random access signal. E.g., 
 
See Claim 11.  
The mobile station generates preamble sequences based on broadcasted information, including the 
RACH_ROOT_SEQUENCE as part of the System information.  

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 39. 
 

 
 
See e.g., 3GPP TS 36.213 V8.8.0 at pg. 16. 
 
– RadioResourceConfigCommon 
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The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify 
common radio resource configurations in the system information and in the mobility control information, 
respectively, e.g., the random access parameters and the static physical layer parameters. 

RadioResourceConfigCommon information element 

-- ASN1START 
 
RadioResourceConfigCommonSIB ::= SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon, 
 bcch-Config       BCCH-Config, 
 pcch-Config       PCCH-Config, 
 prach-Config      PRACH-ConfigSIB, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon, 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 pucch-ConfigCommon     PUCCH-ConfigCommon, 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon, 
 uplinkPowerControlCommon   UplinkPowerControlCommon, 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
RadioResourceConfigCommon ::=  SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon     OPTIONAL, -- Need ON 
 prach-Config      PRACH-Config, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon     OPTIONAL, -- Need ON 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 phich-Config      PHICH-Config      OPTIONAL, -- Need ON 
 pucch-ConfigCommon     PUCCH-ConfigCommon     OPTIONAL, -- Need ON 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon   OPTIONAL, -- Need ON 
 uplinkPowerControlCommon   UplinkPowerControlCommon   OPTIONAL, -- Need ON 
 antennaInfoCommon     AntennaInfoCommon   OPTIONAL, -- Need ON 
 p-Max        P-Max        OPTIONAL, -- Need OP 
 tdd-Config       TDD-Config       OPTIONAL, -- Cond TDD 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
BCCH-Config ::=      SEQUENCE { 
 modificationPeriodCoeff    ENUMERATED {n2, n4, n8, n16} 
} 
 
PCCH-Config ::=      SEQUENCE { 
 defaultPagingCycle     ENUMERATED { 
           rf32, rf64, rf128, rf256}, 
 nB         ENUMERATED { 
           fourT, twoT, oneT, halfT, quarterT, oneEighthT, 
           oneSixteenthT, oneThirtySecondT} 
} 
 
UL-CyclicPrefixLength ::=   ENUMERATED {len1, len2} 
 
-- ASN1STOP 
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See e.g., 36.331 V8.21.0 at pp. 128-129. 
 
 – RACH-ConfigCommon 

The IE RACH-ConfigCommon is used to specify the generic random access parameters. 
RACH-ConfigCommon information element 

-- ASN1START 
 
RACH-ConfigCommon ::=  SEQUENCE { 
 preambleInfo      SEQUENCE { 
  numberOfRA-Preambles    ENUMERATED { 
            n4, n8, n12, n16 ,n20, n24, n28, 
            n32, n36, n40, n44, n48, n52, n56, 
            n60, n64}, 
  preamblesGroupAConfig    SEQUENCE { 
   sizeOfRA-PreamblesGroupA   ENUMERATED { 
             n4, n8, n12, n16 ,n20, n24, n28, 
             n32, n36, n40, n44, n48, n52, n56, 
             n60}, 
   messageSizeGroupA     ENUMERATED {b56, b144, b208, b256}, 
   messagePowerOffsetGroupB   ENUMERATED { 
             minusinfinity, dB0, dB5, dB8, dB10, dB12, 
             dB15, dB18}, 
   ... 
  }   OPTIONAL             -- Need OP 
 }, 
 powerRampingParameters    SEQUENCE { 
  powerRampingStep     ENUMERATED {dB0, dB2,dB4, dB6}, 
  preambleInitialReceivedTargetPower ENUMERATED { 
            dBm-120, dBm-118, dBm-116, dBm-114, dBm-112, 
            dBm-110, dBm-108, dBm-106, dBm-104, dBm-102, 
            dBm-100, dBm-98, dBm-96, dBm-94, 
            dBm-92, dBm-90} 
 }, 
 ra-SupervisionInfo     SEQUENCE { 
  preambleTransMax     ENUMERATED { 
            n3, n4, n5, n6, n7, n8, n10, n20, n50, 
            n100, n200}, 
  ra-ResponseWindowSize    ENUMERATED { 
            sf2, sf3, sf4, sf5, sf6, sf7, 
            sf8, sf10}, 
  mac-ContentionResolutionTimer  ENUMERATED { 
            sf8, sf16, sf24, sf32, sf40, sf48, 
            sf56, sf64} 
 }, 
 maxHARQ-Msg3Tx      INTEGER (1..8), 
 ... 
} 
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-- ASN1STOP 

 
RACH-ConfigCommon field descriptions 

numberOfRA-Preambles 
Number of non-dedicated random access preambles in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, 
n8 corresponds to 8 and so on. 
preamblesGroupAConfig 
Provides the configuration for preamble grouping in TS 36.321 [6]. If the field is not signalled, the size of the random 
access preambles group A [6] is equal to numberOfRA-Preambles. 
sizeOfRA-PreamblesGroupA 
Size of the random access preambles group A in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, n8 
corresponds to 8 and so on. 
messageSizeGroupA 
Threshold for preamble selection in TS 36.321 [6]. Value in bits. Value b56 corresponds to 56 bits, b144 corresponds 
to 144 bits and so on. 
messagePowerOffsetGroupB 
Threshold for preamble selection in TS 36.321 [6]. Value in dB. Value minusinfinity corresponds to –infinity. Value dB0 
corresponds to 0 dB, dB5 corresponds to 5 dB and so on. 
powerRampingStep 
Power ramping factor in TS 36.321 [6]. Value in dB. Value dB0 corresponds to 0 dB, dB2 corresponds to 2 dB and so 
on. 
preambleInitialReceivedTargetPower 
Initial preamble power in TS 36.321 [6]. Value in dBm. Value dBm-120 corresponds to -120 dBm, dBm-118 
corresponds to -118 dBm and so on. 
preambleTransMax 
Maximum number of preamble transmission in TS 36.321 [6]. Value is an integer. Value n3 corresponds to 3, n4 
corresponds to 4 and so on. 
ra-ResponseWindowSize 
Duration of the RA response window in TS 36.321 [6]. Value in subframes. Value sf2 corresponds to 2 subframes, sf3 
corresponds to 3 subframes and so on. 
mac-ContentionResolutionTimer 
Timer for contention resolution in TS 36.321 [6]. Value in subframes. Value sf8 corresponds to 8 subframes, sf16 
corresponds to 16 subframes and so on. 
maxHARQ-Msg3Tx 
Maximum number of Msg3 HARQ transmissions in TS 36.321 [6], used for contention based random access. Value is 
an integer. 

 
See e.g., 36.331 V8.21.0 at pp. 126-127. 
 
See also Claim 9.  
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30. The mobile station of claim 21, 
wherein: the first type of transmitter signal 
processing circuit is an OFDM transmitter 
signal processing circuit comprising: a 
serial to parallel converter, an inverse 
Fourier transform, and a cyclic prefix 
addition circuit; and the OFDM 
transmitter signal processing circuit 
outputs the first uplink signal. 

See Claim 21  
 
Honda’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at release 8. This includes one or more components or modules implemented in 
hardware and/or software including circuitry, which comprises at least: a serial to parallel converter, an 
inverse Fourier transform, and a cyclic prefix addition circuit for an OFDM transmitter signal processing 
circuit that outputs the first uplink signal. E.g., 
 
Honda’s Accused Instrumentalities implement these circuit elements for transmitting an uplink signal:   
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
See also Claim 10.  
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  US Patent No. 10,833,908: Claim 1(a)  
"A mobile station comprising: 

  2  
 

1. A mobile station comprising: 
 

To the extent the preamble is considered a limitation, Volkswagen’s Accused Instrumentalities meet the 
preamble of claim 1 of the ’908 patent. E.g., 
 
Volkswagen’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities 
and services made available thereupon for use and actually used in a wireless system compliant with the 
LTE standard starting at least at Release 8.  
 
For example, Volkswagen offers for sale, sells, and/or imports various vehicle models that are marketed and 
released with LTE cellular functionality and perform methods thereof, including but not limited to the 
models listed in the Plaintiff’s Disclosure Of Asserted Claims And Infringement Contentions.  
 
The LTE specification (Series 36, Release 8) supports user equipment (UE) to perform a random access 
(RACH) procedure.  

For clarity, Release 8 of the 36 series 3GPP specifications was frozen in December of 2008 and that release 
was used as the basis for the first wave of LTE equipment. The LTE marketplace currently supports a mix of 
releases from Release 8 through Release 17. Though for ease of review Release 8 of the LTE specification is 
cited below, the same or functionally identical content exists in each corresponding release on the market. 

An LTE communication system provides access to multiple users (user equipment (UEs)) through multiple 
cells associated with multiple eNodeBs.  
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  US Patent No. 10,833,908: Claim 1(a)  
"A mobile station comprising: 
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 15. 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 18. 
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  US Patent No. 10,833,908: Claim 1(b)  
“a transmitter configured to: transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 

frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 
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a transmitter configured to: transmit, to a 
base station, a first uplink signal within a 
frequency band, wherein the first uplink 
signal is an orthogonal frequency division 
multiplexing (OFDM) signal and utilizes a 
frame format comprising a plurality of 
timeslots, each timeslot comprising a 
plurality of OFDM symbols; 

Volkswagen’s Accused Instrumentalities include a transmitter configured to a transmitter configured to: 
transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an 
orthogonal frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a 
plurality of timeslots, each timeslot comprising a plurality of OFDM symbols. E.g., 
 
For example, Volkswagen’s Accused Instrumentalities include one or more antennas for transmitting, with 
electronic circuitry, signals on an uplink band as defined in the standard. In particular, a frequency band 
used for LTE communication has an associated channel bandwidth over which uplink and downlink 
communication is transmitted between the UEs and the eNodeBs. 
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OFDM symbols” 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15. 
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OFDM symbols” 

  6  
 

 
 
For the uplink, LTE uses a specific type of OFDMA (Orthogonal Frequency Division Multiple Access) 
referred to as either discrete Fourier Transform Spread (DFTS)-OFDM, or as SC-FDMA (Single Carrier – 
Frequency Division Multiple Access). 
    

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28.  
 
The UE transmits OFDM signals carrying data on the physical uplink shared channel (PUSCH). 
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OFDM symbols” 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
In LTE, both the type 1 and type 2 frame structures include multiple time slots. 
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frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 9. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 10. 
 
 
Each time slot includes 7 symbols for a normal cyclic prefix (6 for extended). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
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“a transmitter configured to: transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 

frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 
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See also Daulman, Parkvall, and Skold, “4G: LTE/LTE-Advanced for Mobile Broadband,” Second Edition 
(2014) at p. 361 (illustrating an example preamble transmission across uplink resources in only a portion of 
the frequency band) 
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“transmit, to the base station, a random access signal followed by a guard period in only a portion of the frequency band, wherein the random access signal 

includes a sequence associated with the base station” 
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transmit, to the base station, a random 
access signal followed by a guard period 
in only a portion of the frequency band, 
wherein the random access signal includes 
a sequence associated with the base station 

Volkswagen’s Accused Instrumentalities also transmit, to the base station, a random access signal followed 
by a guard period in only a portion of the frequency band, wherein the random access signal includes a 
sequence associated with the base station. E.g., 
   
The random access signal, e.g., a random access preamble, transmitted on the PRACH occupies  a 
bandwidth corresponding to 6 consecutive resource blocks in both the type 1 and type 2 frame structures, 
which is a fraction of the overall channel bandwidth (frequency band) for any other bandwidth than the 
smallest. The range of the overall channel bandwidth is the bandwidth of 6 to 100 resource blocks, 
corresponding to bandwidths 1.4MHz to 20MHz, with 20MHz being the most commonly used bandwidth. 
The Accused Products are configured to operate within a channel bandwidth of more than 6 resource blocks. 
 

 

 
... 
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includes a sequence associated with the base station” 

  13  
 

 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33, 35-36. 
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“transmit, to the base station, a random access signal followed by a guard period in only a portion of the frequency band, wherein the random access signal 

includes a sequence associated with the base station” 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
The random access burst includes a guard time added after the preamble transmission. 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 29. 
 

 
... 
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“transmit, to the base station, a random access signal followed by a guard period in only a portion of the frequency band, wherein the random access signal 

includes a sequence associated with the base station” 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pgs. 
377-378. 
 
The random access preamble includes one of 64 sequences, e.g., Zadoff-Chu sequences, associated with 
each cell.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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wherein a time duration of a combination 
of the random access signal and the guard 
period is greater than a time duration of at 
least one of the plurality of OFDM 
symbols 
 

The time duration of a combination of the random access signal and the guard period implemented using 
Volkswagen’s Accused Instrumentalities is greater than a time duration of at least one of the plurality of 
OFDM symbols. E.g., 
 
LTE defines a basic time unit (Ts ) and is equal to 1/ (15000 x 2048) seconds. The OFDM symbol time is 
2048 *Ts or  66.7 µs. 
 

 
 ... 

 
 ... 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 7-8. 
 
 
An LTE slot typically has 7 symbols, except for extended cyclic prefix which has 6 symbols.  As a result, a 
symbol for a typical slot is ~2192 base time intervals and for extended cyclic prefix is ~2560 basic time 
intervals. 
 

 
... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5664   Filed 10/21/22   Page 449 of 1927



  US Patent No. 10,833,908: Claim 1(d) 
“wherein a time duration of a combination of the random access signal and the guard period is greater than a time duration of at least one of the plurality of 

OFDM symbols” 

  20  

See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
Preamble formats 0-4 have sequence lengths of 4096 to 49,152 basic time intervals. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 33. 
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a receiver configured to receive, from the 
base station, a response message. 

Volkswagen’s Accused Instrumentalities include a receiver configured to receive, from the base station, a 
response message. E.g., 
 
Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
 

 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5668   Filed 10/21/22   Page 453 of 1927



US Patent No. 10,833,908: Claim 1(e) 
“a receiver configured to receive, from the base station, a response message” 

  24  

 
See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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2. The mobile station of claim 1, wherein: 
 

See Claim 1. 
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the receiver is configured to determine if 
the response message identifies the 
sequence associated with the base station in 
the random access signal; and  

The receiver of Volkswagen’s Accused Instrumentalities is configured to determine if the response 
message identifies the sequence associated with the base station in the random access signal. E.g., 
 
The Accused Instrumentalities monitor for the response message and identify the random access preamble 
identifiers received in the response and whether they match the transmitted random access preamble.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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on a condition that the response message 
identifies the sequence associated with the 
base station in the random access signal, 
the transmitter is configured to transmit a 
second uplink signal.  

On a condition that the response message identifies the sequence associated with the base station in the 
random access signal, the transmitter in Volkswagen’s Accused Instrumentalities is configured to transmit a 
second uplink signal. E.g., 
 
When matching the transmitted random access preamble, the transmitter is configured to transmit a 
scheduled transmission, e.g., a Msg3 signal or an uplink control or data signal, in the uplink to the base 
station.  
  
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 375. 
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3.  The mobile station of claim 2, wherein 
the response message includes power 
adjustment information and  

The response message received by the receiver of Volkswagen’s Accused Instrumentalities includes power 
adjustment information. E.g., 
 
See Claim 12.  
 
The response message can include an uplink grant with power adjustment information, such as TPC: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
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wherein the transmitter is configured to 
transmit the second uplink signal 
according to the power adjustment 
information.  

The transmitter of Volkswagen’s Accused Instrumentalities is configured to transmit the second uplink 
signal according to the power adjustment information. E.g., 
 
The user equipment is configured to use the uplink grant on the PUSCH using the received TPC command: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
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4.  The mobile station of claim 1, wherein 
the portion of the frequency band used for 
transmission of the random access signal 
does not include control channels.  

The portion of the frequency band used for transmission of the random access signal by the transmitter of 
Volkswagen’s Accused Instrumentalities does not include control channels. E.g., 
 
See Claim 1. 
The uplink control channels, such as the PUCCH, do not overlap with the PRACH or other random access 
signaling, e.g., via the PUSCH.  
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
 
For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
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5.  The mobile station of claim 1, wherein 
the response message includes a mobile 
station identifier assigned to the mobile 
station.  

The response message received by the receiver of Volkswagen’s Accused Instrumentalities includes a 
mobile station identifier assigned to the mobile station. E.g., 
 
The response message is both addressed by a Random Access Radio Network Temporary Identifier (RA-
RNTI) used by the mobile station and further assigns a Cell Radio Network Temporary Identifier (C-RNTI) 
to the receiving mobile station, both identifiers assigned to the mobile station.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 

 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5693   Filed 10/21/22   Page 478 of 1927



US Patent No. 10,833,908: Claim 6 
“The mobile station of claim 1, wherein the time duration of the combination of the random access signal and the guard period is greater than a time 

duration of at least two of the plurality of OFDM symbols.” 
 

  49  

6.  The mobile station of claim 1, wherein 
the time duration of the combination of 
the random access signal and the guard 
period is greater than a time duration of at 
least two of the plurality of OFDM 
symbols.  

The time duration of the combination of the random access signal and the guard period used with 
Volkswagen’s Accused Instrumentalities is greater than a time duration of at least two of the plurality of 
OFDM symbols. E.g., 
 
See Claim 1.  
See element 1(d) showing the combination of the random access signal and a guard period greater than at 
least two of the plurality of OFDM symbols.  
 

 
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5694   Filed 10/21/22   Page 479 of 1927



US Patent No. 10,833,908: Claim 7 
“The mobile station of claim 1, wherein the frequency band includes an outer portion and a center portion, wherein the portion of the frequency band for 

the random access signal is in the center portion and uplink control signals are sent in the outer portion.” 

  50  

7.  The mobile station of claim 1, wherein 
the frequency band includes an outer 
portion and a center portion, wherein the 
portion of the frequency band for the 
random access signal is in the center 
portion and uplink control signals are sent 
in the outer portion. 

See Claim 1. 
 
The frequency band used with Volkswagen’s Accused Instrumentalities includes an outer portion and a 
center portion, wherein the portion of the frequency band for the random access signal is in the center 
portion and uplink control signals are sent in the outer portion. E.g., 
 
For example, the uplink control channels, such as the PUCCH are allocate resources at the edges of an 
operating frequency band, e.g., an outer portion of the frequency band, whereas the PRACH or other random 
access signaling is sent via the PUSCH, which is allocated resources in between the edges, e.g., a center 
portion of the frequency band. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5699   Filed 10/21/22   Page 484 of 1927



US Patent No. 10,833,908: Claim 7 
“The mobile station of claim 1, wherein the frequency band includes an outer portion and a center portion, wherein the portion of the frequency band for 

the random access signal is in the center portion and uplink control signals are sent in the outer portion.” 

  55  

 

 
. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 4. 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5702   Filed 10/21/22   Page 487 of 1927



US Patent No. 10,833,908: Claim 8 
“The mobile station of claim 1, wherein the random access signal is a spread spectrum signal.” 

  58  

8.  The mobile station of claim 1, wherein 
the random access signal is a spread 
spectrum signal 

The receiver random access signal used with Volkswagen’s Accused Instrumentalities is a spread spectrum 
signal. E.g., 
 
See Claim 1. 
 
For example, the UE transmits the random access signal, e.g., a random access preamble, on the PRACH to 
the eNodeB.   

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 11. 
 
The PRACH is transmitted in a portion, 6 physical resource blocks, of the uplink frequency bandwidth. 
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5703   Filed 10/21/22   Page 488 of 1927



US Patent No. 10,833,908: Claim 8 
“The mobile station of claim 1, wherein the random access signal is a spread spectrum signal.” 

  59  

 
 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 35. 
 
The UE transmits a preamble over the PRACH.  The preamble is spread in the frequency domain by 
mapping, for formats 0-3, a length 839 sequence onto 839 subcarriers in the frequency domain.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 43. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at p. 387. 
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9.  The mobile station of claim 1, wherein: 
the receiver is further configured to receive 
broadcast information from the base 
station, the broadcast information 
indicating at least one sequence associated 
with the base station for use in producing 
the random access signal. 

The receiver of Volkswagen’s Accused Instrumentalities is further configured to receive broadcast 
information from the base station, the broadcast information indicating at least one sequence associated with 
the base station for use in producing the random access signal. E.g., 
 
See Claim 1, element 1(e). 
 
The mobile station generates preamble sequences based on broadcasted information, including the 
RACH_ROOT_SEQUENCE as part of the System information.  

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 39. 
 
 

 
 
See e.g., 3GPP TS 36.213 V8.8.0 at pg. 16. 
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– RadioResourceConfigCommon 
The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify 
common radio resource configurations in the system information and in the mobility control information, 
respectively, e.g., the random access parameters and the static physical layer parameters. 

RadioResourceConfigCommon information element 

-- ASN1START 
 
RadioResourceConfigCommonSIB ::= SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon, 
 bcch-Config       BCCH-Config, 
 pcch-Config       PCCH-Config, 
 prach-Config      PRACH-ConfigSIB, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon, 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 pucch-ConfigCommon     PUCCH-ConfigCommon, 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon, 
 uplinkPowerControlCommon   UplinkPowerControlCommon, 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
RadioResourceConfigCommon ::=  SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon     OPTIONAL, -- Need ON 
 prach-Config      PRACH-Config, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon     OPTIONAL, -- Need ON 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 phich-Config      PHICH-Config      OPTIONAL, -- Need ON 
 pucch-ConfigCommon     PUCCH-ConfigCommon     OPTIONAL, -- Need ON 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon   OPTIONAL, -- Need ON 
 uplinkPowerControlCommon   UplinkPowerControlCommon   OPTIONAL, -- Need ON 
 antennaInfoCommon     AntennaInfoCommon   OPTIONAL, -- Need ON 
 p-Max        P-Max        OPTIONAL, -- Need OP 
 tdd-Config       TDD-Config       OPTIONAL, -- Cond TDD 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
BCCH-Config ::=      SEQUENCE { 
 modificationPeriodCoeff    ENUMERATED {n2, n4, n8, n16} 
} 
 
PCCH-Config ::=      SEQUENCE { 
 defaultPagingCycle     ENUMERATED { 
           rf32, rf64, rf128, rf256}, 
 nB         ENUMERATED { 
           fourT, twoT, oneT, halfT, quarterT, oneEighthT, 
           oneSixteenthT, oneThirtySecondT} 
} 
 
UL-CyclicPrefixLength ::=   ENUMERATED {len1, len2} 
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-- ASN1STOP 

 
See e.g., 36.331 V8.21.0 at pp. 128-129. 
 
 – RACH-ConfigCommon 

The IE RACH-ConfigCommon is used to specify the generic random access parameters. 
RACH-ConfigCommon information element 

-- ASN1START 
 
RACH-ConfigCommon ::=  SEQUENCE { 
 preambleInfo      SEQUENCE { 
  numberOfRA-Preambles    ENUMERATED { 
            n4, n8, n12, n16 ,n20, n24, n28, 
            n32, n36, n40, n44, n48, n52, n56, 
            n60, n64}, 
  preamblesGroupAConfig    SEQUENCE { 
   sizeOfRA-PreamblesGroupA   ENUMERATED { 
             n4, n8, n12, n16 ,n20, n24, n28, 
             n32, n36, n40, n44, n48, n52, n56, 
             n60}, 
   messageSizeGroupA     ENUMERATED {b56, b144, b208, b256}, 
   messagePowerOffsetGroupB   ENUMERATED { 
             minusinfinity, dB0, dB5, dB8, dB10, dB12, 
             dB15, dB18}, 
   ... 
  }   OPTIONAL             -- Need OP 
 }, 
 powerRampingParameters    SEQUENCE { 
  powerRampingStep     ENUMERATED {dB0, dB2,dB4, dB6}, 
  preambleInitialReceivedTargetPower ENUMERATED { 
            dBm-120, dBm-118, dBm-116, dBm-114, dBm-112, 
            dBm-110, dBm-108, dBm-106, dBm-104, dBm-102, 
            dBm-100, dBm-98, dBm-96, dBm-94, 
            dBm-92, dBm-90} 
 }, 
 ra-SupervisionInfo     SEQUENCE { 
  preambleTransMax     ENUMERATED { 
            n3, n4, n5, n6, n7, n8, n10, n20, n50, 
            n100, n200}, 
  ra-ResponseWindowSize    ENUMERATED { 
            sf2, sf3, sf4, sf5, sf6, sf7, 
            sf8, sf10}, 
  mac-ContentionResolutionTimer  ENUMERATED { 
            sf8, sf16, sf24, sf32, sf40, sf48, 
            sf56, sf64} 
 }, 
 maxHARQ-Msg3Tx      INTEGER (1..8), 
 ... 
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} 
 
-- ASN1STOP 

 
RACH-ConfigCommon field descriptions 

numberOfRA-Preambles 
Number of non-dedicated random access preambles in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, 
n8 corresponds to 8 and so on. 
preamblesGroupAConfig 
Provides the configuration for preamble grouping in TS 36.321 [6]. If the field is not signalled, the size of the random 
access preambles group A [6] is equal to numberOfRA-Preambles. 
sizeOfRA-PreamblesGroupA 
Size of the random access preambles group A in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, n8 
corresponds to 8 and so on. 
messageSizeGroupA 
Threshold for preamble selection in TS 36.321 [6]. Value in bits. Value b56 corresponds to 56 bits, b144 corresponds 
to 144 bits and so on. 
messagePowerOffsetGroupB 
Threshold for preamble selection in TS 36.321 [6]. Value in dB. Value minusinfinity corresponds to –infinity. Value dB0 
corresponds to 0 dB, dB5 corresponds to 5 dB and so on. 
powerRampingStep 
Power ramping factor in TS 36.321 [6]. Value in dB. Value dB0 corresponds to 0 dB, dB2 corresponds to 2 dB and so 
on. 
preambleInitialReceivedTargetPower 
Initial preamble power in TS 36.321 [6]. Value in dBm. Value dBm-120 corresponds to -120 dBm, dBm-118 
corresponds to -118 dBm and so on. 
preambleTransMax 
Maximum number of preamble transmission in TS 36.321 [6]. Value is an integer. Value n3 corresponds to 3, n4 
corresponds to 4 and so on. 
ra-ResponseWindowSize 
Duration of the RA response window in TS 36.321 [6]. Value in subframes. Value sf2 corresponds to 2 subframes, sf3 
corresponds to 3 subframes and so on. 
mac-ContentionResolutionTimer 
Timer for contention resolution in TS 36.321 [6]. Value in subframes. Value sf8 corresponds to 8 subframes, sf16 
corresponds to 16 subframes and so on. 
maxHARQ-Msg3Tx 
Maximum number of Msg3 HARQ transmissions in TS 36.321 [6], used for contention based random access. Value is 
an integer. 

 
See e.g., 36.331 V8.21.0 at pp. 126-127. 
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10. The mobile station of claim 1, wherein 
the transmitter includes an OFDM 
transmitter signal processing circuit 
comprising: a serial to parallel converter, 
an inverse Fourier transform, and a cyclic 
prefix addition circuit; and the OFDM 
transmitter signal processing circuit 
outputs the first uplink signal. 

See Claim 1. 
 
Volkswagen’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities 
and services made available thereupon for use and actually used in a wireless system compliant with the 
LTE standard starting at least at release 8. This includes one or more components or modules implemented 
in hardware and/or software including circuitry, which comprises at least: a serial to parallel converter, an 
inverse Fourier transform, and a cyclic prefix addition circuit for an OFDM transmitter signal processing 
circuit that outputs the first uplink signal. E.g., 
 
Volkswagen’s Accused Instrumentalities implement these circuit elements for transmitting the uplink signal:   
 

 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
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11. A method performed by a mobile 
station, the method comprising: 
 

To the extent the preamble is considered a limitation, Volkswagen’s Accused Instrumentalities meet the 
preamble of claim 11 of the ’908 patent. E.g., 
 
Volkswagen’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities 
and services made available thereupon for use and actually used in a wireless system compliant with the 
LTE standard starting at least at Release 8.  
 
For example, Volkswagen offers for sale, sells, and/or imports various vehicle models that are marketed and 
released with LTE cellular functionality and perform methods thereof, including but not limited to the 
models listed in the Plaintiff’s Disclosure Of Asserted Claims And Infringement Contentions.  
 
The LTE specification (Series 36, Release 8) supports user equipment (UE) to perform a random access 
(RACH) procedure.  

For clarity, Release 8 of the 36 series 3GPP specifications was frozen in December of 2008 and that release 
was used as the basis for the first wave of LTE equipment. The LTE marketplace currently supports a mix of 
releases from Release 8 through Release 17. Though for ease of review Release 8 of the LTE specification is 
cited below, the same or functionally identical content exists in each corresponding release on the market. 

An LTE communication system provides access to multiple users (user equipments (UEs)) through multiple 
cells associated with multiple eNodeBs.  
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 15.  
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 18. 
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transmitting, to a base station, a first uplink 
signal within a frequency band, wherein the 
first uplink signal is an orthogonal 
frequency division multiplexing (OFDM) 
signal and utilizes a frame format 
comprising a plurality of timeslots, each 
timeslot comprising a plurality of OFDM 
symbols; 
 

Volkswagen’s Accused Instrumentalities transmit, to a base station, a first uplink signal within a frequency 
band, wherein the first uplink signal is an OFDM signal and utilizes a frame format comprising a plurality of 
timeslots, each timeslot comprising a plurality of OFDM symbols. E.g., 
 
A frequency band used for LTE communication has an associated channel bandwidth over which uplink and 
downlink communication is transmitted between the UEs and the eNodeBs. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15. 
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For the uplink, LTE uses a specific type of OFDMA (Orthogonal Frequency Division Multiple Access) 
referred to as either discrete Fourier Transform Spread (DFTS)-OFDM, or as SC-FDMA (Single Carrier – 
Frequency Division Multiple Access). 
    

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28.  
 
The UE transmits OFDM signals carrying data on the physical uplink shared channel (PUSCH). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
In LTE, both the type 1 and type 2 frame structures include multiple time slots. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 9. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 10. 
 
 
Each time slot includes 7 symbols for a normal cyclic prefix (6 for extended). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
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See also Daulman, Parkvall, and Skold, “4G: LTE/LTE-Advanced for Mobile Broadband,” Second Edition 
(2014) at p. 361 (illustrating an example preamble transmission across uplink resources) 
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transmitting, to the base station, an 
random access signal followed by a guard 
period in only a portion of the frequency 
band, wherein the random access signal 
includes a sequence associated with the 
base station, 

Volkswagen’s Accused Instrumentalities transmit, to the base station, an random access signal followed by a 
guard period in only a portion of the frequency band, wherein the random access signal includes a sequence 
associated with the base station. E.g., 
 
The random access signal, e.g., a random access preamble transmitted on the PRACH occupies a bandwidth 
corresponding to 6 consecutive resource blocks in both the type 1 and type 2 frame structures, which is a 
fraction of the overall channel bandwidth (frequency band) for any other bandwidth than the smallest. The 
range of the overall channel bandwidth is the bandwidth of 6 to 100 resource blocks, corresponding to 
bandwidths 1.4MHz to 20MHz, with 20MHz being the most commonly used bandwidth. The Accused 
Products are configured to operate within a channel bandwidth of more than 6 resource blocks. 
 

 

 
... 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5724   Filed 10/21/22   Page 509 of 1927



  US Patent No. 10,833,908: Claim 11(c) 
“transmitting, to the base station, an random access signal followed by a guard period in only a portion of the frequency band, wherein the random access 

signal includes a sequence associated with the base station,” 

  80  
 

 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33, 35-36. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
The random access burst includes a guard time added after the preamble transmission. 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 29. 
 

 
... 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pgs. 
377-378. 
 
The random access preamble includes one of 64 sequences e.g., Zadoff-Chu sequences, associated with each 
cell.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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wherein a time duration of a combination 
of the random access signal and the guard 
period is greater than a time duration of at 
least one of the plurality of OFDM 
symbols; and 
 
 

The time duration of a combination of the random access signal and the guard period implemented using 
Volkswagen’s Accused Instrumentalities is greater than a time duration of at least one of the plurality of 
OFDM symbols. E.g., 
 
LTE defines a basic time unit (Ts ) and is equal to 1/ (15000 x 2048) seconds. The OFDM symbol time is 
2048 *Ts or  66.7 µs. 
 

 
 ... 

 
 ... 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 7-8. 
 
 
An LTE slot typically has 7 symbols, except for extended cyclic prefix which has 6 symbols.  As a result, a 
symbol for a typical slot is ~2192 base time intervals and for extended cyclic prefix is ~2560 basic time 
intervals. 
 

 
... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
Preamble formats 0-4 have sequence lengths of 4096 to 49,152 basic time intervals. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 33. 
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receiving, from the base station, a response 
message. 
 
 
; 

Volkswagen’s Accused Instrumentalities receive, from the base station, a response message. E.g., 
 
Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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12.  The method claim 11, further 
comprising: 

See Claim 11. 
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determining if the response message 
identifies the sequence associated with the 
base station in the random access signal; 
and 

Volkswagen’s Accused Instrumentalities determines if the response message identifies the sequence 
associated with the base station in the random access signal. E.g., 
 
The Accused Instrumentalities monitor for the response message and identify the random access preamble 
identifiers received in the response and whether they match the transmitted random access preamble.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 2.  
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on a condition that the response message 
identifies the sequence associated with the 
base station in the random access signal, 
transmitting a second uplink signal.  

On a condition that the response message identifies the sequence associated with the base station in the 
random access signal, Volkswagen’s Accused Instrumentalities transmits a second uplink signal. E.g., 
 
When matching the transmitted random access preamble, the transmitter is configured to transmit a 
scheduled transmission, e.g., a Msg3 signal or an uplink control or data signal, in the uplink to the base 
station. 
 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 375. 
 
See also Claim 2.  
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13.  The method of claim 12, wherein the 
response message includes power 
adjustment information and  

The response message received by Volkswagen’s Accused Instrumentalities includes power adjustment 
information. E.g., 
 
The response message can include an uplink grant with power adjustment information, such as TPC: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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wherein the second uplink signal is 
transmitted according to the power 
adjustment information.  

Volkswagen’s Accused Instrumentalities transmits the second uplink signal according to the power 
adjustment information. E.g., 
 
The user equipment is configured to use the uplink grant on the PUSCH using the received TPC command: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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14.  The method of claim 11, wherein the 
portion of the frequency band used for 
transmission of the random access signal 
does not include control channels.  

The portion of the frequency band used for transmission of the random access signal by Volkswagen’s 
Accused Instrumentalities does not include control channels. E.g., 
 
See Claim 11.  
The uplink control channels, such as the PUCCH, does not overlap with the PRACH or other random access 
signaling, e.g., via the PUSCH.  
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
determined by the parameter prach-FrequencyOffset nRA

PRBoffset. For FDD, the parameter directly determines 
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the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5753   Filed 10/21/22   Page 538 of 1927



US Patent No. 10,833,908: Claim 14 
“The method of claim 11, wherein the portion of the frequency band used for transmission of the random access signal does not include control channels.” 

  109  

 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 4.  
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15.  The method of claim 11, wherein the 
response message includes a mobile 
station identifier assigned to the mobile 
station. 

The response message received by the receiver of Volkswagen’s Accused Instrumentalities includes a 
mobile station identifier assigned to the mobile station. E.g., 
 
See Claim 11. 
 
The response message is both addressed by a Random Access Radio Network Temporary Identifier (RA-
RNTI) used by the mobile station and further assigns a Cell Radio Network Temporary Identifier (C-RNTI) 
to the receiving mobile station, both identifiers assigned to the mobile station.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 5.  
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16. The method of claim 11, wherein the 
time duration of the combination of the 
random access signal and the guard period 
is greater than a time duration of at least 
two of the plurality of OFDM symbols. 

The time duration of the combination of the random access signal and the guard period used with 
Volkswagen’s Accused Instrumentalities is greater than a time duration of at least two of the plurality of 
OFDM symbols. E.g., 
 
See Claim 11. 
See element 11(d) showing the combination of the random access signal and a guard period greater than at 
least two of the plurality of OFDM symbols.  
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17.  The method of claim 11, wherein the 
frequency band includes an outer portion 
and a center portion, wherein the portion 
of the frequency band for the random 
access signal is in the center portion and 
uplink control signals are sent in the outer 
portion. 

See Claim 1.  
 
The frequency band used with Volkswagen’s Accused Instrumentalities includes an outer portion and a 
center portion, wherein the portion of the frequency band for the random access signal is in the center 
portion and uplink control signals are sent in the outer portion. E.g., 
 
For example, the uplink control channels, such as the PUCCH are allocate resources at the edges of an 
operating frequency band, e.g., an outer portion of the frequency band, whereas the PRACH or other random 
access signaling is sent via the PUSCH, which is allocated resources in between the edges, e.g., a center 
portion of the frequency band. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 14. 
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18.  The method of claim 11, wherein the 
random access signal is a spread spectrum 
signal 

The receiver random access signal used with Volkswagen’s Accused Instrumentalities is a spread spectrum 
signal. E.g., 
 
See Claim 11. 
 
For example, the UE transmits the random access signal, e.g., a random access preamble, on the PRACH to 
the eNodeB.   

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 11. 
 
The PRACH is transmitted in a portion, 6 physical resource blocks, of the uplink frequency bandwidth. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 35. 
 
The UE transmits a preamble over the PRACH.  The preamble is spread in the frequency domain by 
mapping, for formats 0-3, a length 839 sequence onto 839 subcarriers in the frequency domain.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 43. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at p. 387. 
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19. The method of claim 11, further 
comprising: 
receiving broadcast information from the 
base station, the broadcast information 
indicating at least one sequence associated 
with the base station for use in producing 
the random access signal. 

The receiver of Volkswagen’s Accused Instrumentalities further receive broadcast information from the base 
station, the broadcast information indicating at least one sequence associated with the base station for use in 
producing the random access signal. E.g., 
 
See Claim 11.  
The mobile station generates preamble sequences based on broadcasted information, including the 
RACH_ROOT_SEQUENCE as part of the system information.  

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 39. 
 

 
 
See e.g., 3GPP TS 36.213 V8.8.0 at pg. 16. 
 
– RadioResourceConfigCommon 
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The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify 
common radio resource configurations in the system information and in the mobility control information, 
respectively, e.g., the random access parameters and the static physical layer parameters. 

RadioResourceConfigCommon information element 

-- ASN1START 
 
RadioResourceConfigCommonSIB ::= SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon, 
 bcch-Config       BCCH-Config, 
 pcch-Config       PCCH-Config, 
 prach-Config      PRACH-ConfigSIB, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon, 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 pucch-ConfigCommon     PUCCH-ConfigCommon, 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon, 
 uplinkPowerControlCommon   UplinkPowerControlCommon, 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
RadioResourceConfigCommon ::=  SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon     OPTIONAL, -- Need ON 
 prach-Config      PRACH-Config, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon     OPTIONAL, -- Need ON 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 phich-Config      PHICH-Config      OPTIONAL, -- Need ON 
 pucch-ConfigCommon     PUCCH-ConfigCommon     OPTIONAL, -- Need ON 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon   OPTIONAL, -- Need ON 
 uplinkPowerControlCommon   UplinkPowerControlCommon   OPTIONAL, -- Need ON 
 antennaInfoCommon     AntennaInfoCommon   OPTIONAL, -- Need ON 
 p-Max        P-Max        OPTIONAL, -- Need OP 
 tdd-Config       TDD-Config       OPTIONAL, -- Cond TDD 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
BCCH-Config ::=      SEQUENCE { 
 modificationPeriodCoeff    ENUMERATED {n2, n4, n8, n16} 
} 
 
PCCH-Config ::=      SEQUENCE { 
 defaultPagingCycle     ENUMERATED { 
           rf32, rf64, rf128, rf256}, 
 nB         ENUMERATED { 
           fourT, twoT, oneT, halfT, quarterT, oneEighthT, 
           oneSixteenthT, oneThirtySecondT} 
} 
 
UL-CyclicPrefixLength ::=   ENUMERATED {len1, len2} 
 
-- ASN1STOP 
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See e.g., 36.331 V8.21.0 at pp. 128-129. 
 
 – RACH-ConfigCommon 

The IE RACH-ConfigCommon is used to specify the generic random access parameters. 
RACH-ConfigCommon information element 

-- ASN1START 
 
RACH-ConfigCommon ::=  SEQUENCE { 
 preambleInfo      SEQUENCE { 
  numberOfRA-Preambles    ENUMERATED { 
            n4, n8, n12, n16 ,n20, n24, n28, 
            n32, n36, n40, n44, n48, n52, n56, 
            n60, n64}, 
  preamblesGroupAConfig    SEQUENCE { 
   sizeOfRA-PreamblesGroupA   ENUMERATED { 
             n4, n8, n12, n16 ,n20, n24, n28, 
             n32, n36, n40, n44, n48, n52, n56, 
             n60}, 
   messageSizeGroupA     ENUMERATED {b56, b144, b208, b256}, 
   messagePowerOffsetGroupB   ENUMERATED { 
             minusinfinity, dB0, dB5, dB8, dB10, dB12, 
             dB15, dB18}, 
   ... 
  }   OPTIONAL             -- Need OP 
 }, 
 powerRampingParameters    SEQUENCE { 
  powerRampingStep     ENUMERATED {dB0, dB2,dB4, dB6}, 
  preambleInitialReceivedTargetPower ENUMERATED { 
            dBm-120, dBm-118, dBm-116, dBm-114, dBm-112, 
            dBm-110, dBm-108, dBm-106, dBm-104, dBm-102, 
            dBm-100, dBm-98, dBm-96, dBm-94, 
            dBm-92, dBm-90} 
 }, 
 ra-SupervisionInfo     SEQUENCE { 
  preambleTransMax     ENUMERATED { 
            n3, n4, n5, n6, n7, n8, n10, n20, n50, 
            n100, n200}, 
  ra-ResponseWindowSize    ENUMERATED { 
            sf2, sf3, sf4, sf5, sf6, sf7, 
            sf8, sf10}, 
  mac-ContentionResolutionTimer  ENUMERATED { 
            sf8, sf16, sf24, sf32, sf40, sf48, 
            sf56, sf64} 
 }, 
 maxHARQ-Msg3Tx      INTEGER (1..8), 
 ... 
} 
 
-- ASN1STOP 
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RACH-ConfigCommon field descriptions 
numberOfRA-Preambles 
Number of non-dedicated random access preambles in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, 
n8 corresponds to 8 and so on. 
preamblesGroupAConfig 
Provides the configuration for preamble grouping in TS 36.321 [6]. If the field is not signalled, the size of the random 
access preambles group A [6] is equal to numberOfRA-Preambles. 
sizeOfRA-PreamblesGroupA 
Size of the random access preambles group A in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, n8 
corresponds to 8 and so on. 
messageSizeGroupA 
Threshold for preamble selection in TS 36.321 [6]. Value in bits. Value b56 corresponds to 56 bits, b144 corresponds 
to 144 bits and so on. 
messagePowerOffsetGroupB 
Threshold for preamble selection in TS 36.321 [6]. Value in dB. Value minusinfinity corresponds to –infinity. Value dB0 
corresponds to 0 dB, dB5 corresponds to 5 dB and so on. 
powerRampingStep 
Power ramping factor in TS 36.321 [6]. Value in dB. Value dB0 corresponds to 0 dB, dB2 corresponds to 2 dB and so 
on. 
preambleInitialReceivedTargetPower 
Initial preamble power in TS 36.321 [6]. Value in dBm. Value dBm-120 corresponds to -120 dBm, dBm-118 
corresponds to -118 dBm and so on. 
preambleTransMax 
Maximum number of preamble transmission in TS 36.321 [6]. Value is an integer. Value n3 corresponds to 3, n4 
corresponds to 4 and so on. 
ra-ResponseWindowSize 
Duration of the RA response window in TS 36.321 [6]. Value in subframes. Value sf2 corresponds to 2 subframes, sf3 
corresponds to 3 subframes and so on. 
mac-ContentionResolutionTimer 
Timer for contention resolution in TS 36.321 [6]. Value in subframes. Value sf8 corresponds to 8 subframes, sf16 
corresponds to 16 subframes and so on. 
maxHARQ-Msg3Tx 
Maximum number of Msg3 HARQ transmissions in TS 36.321 [6], used for contention based random access. Value is 
an integer. 

 
See e.g., 36.331 V8.21.0 at pp. 126-127. 
 
See also Claim 9.  
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20. The method of claim 11, wherein the 
first uplink signal is provided by an 
OFDM transmitter signal processing 
circuit comprising: a serial to parallel 
converter, an inverse Fourier transform, 
and a cyclic prefix addition circuit. 

See Claim 11. 
 
Volkswagen’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities 
and services made available thereupon for use and actually used in a wireless system compliant with the 
LTE standard starting at least at Release 8. This includes one or more components or modules implemented 
in hardware and/or software including circuitry, which comprises at least: a serial to parallel converter, an 
inverse Fourier transform, and a cyclic prefix addition circuit for an OFDM transmitter signal processing 
circuit that provides the first uplink signal. E.g., 
 
Volkswagen’s Accused Instrumentalities implement these circuit elements for transmitting an uplink signal:   
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
 
See also Claim 10.  
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21. A mobile station comprising: 
 

To the extent the preamble is considered a limitation, Volkswagen’s Accused Instrumentalities meet the 
preamble of claim 21 of the ’908 patent. E.g., 
 
Volkswagen’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities 
and services made available thereupon for use and actually used in a wireless system compliant with the 
LTE standard starting at least at Release 8.  
 
For example, Volkswagen offers for sale, sells, and/or imports various vehicle models that are marketed and 
released with LTE cellular functionality and perform methods thereof, including but not limited to the 
models listed in the Plaintiff’s Disclosure Of Asserted Claims And Infringement Contentions.  
 
The LTE specification (Series 36, Release 8) supports user equipment (UE) to perform a random access 
(RACH) procedure.  

For clarity, Release 8 of the 36 series 3GPP specifications was frozen in December of 2008 and that release 
was used as the basis for the first wave of LTE equipment. The LTE marketplace currently supports a mix of 
releases from Release 8 through Release 17. Though for ease of review Release 8 of the LTE specification is 
cited below, the same or functionally identical content exists in each corresponding release on the market. 

An LTE communication system provides access to multiple users (user equipments (UEs)) through multiple 
cells associated with multiple eNodeBs.  
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 15. 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 18. 
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a first type of transmitter signal processing 
circuit configured to: 
generate a first uplink signal, wherein the 
first uplink signal is an orthogonal 
frequency division multiplexing (OFDM) 
signal and utilizes a frame format 
comprising a plurality of timeslots, each 
timeslot comprising a plurality of OFDM 
symbols; modulate the first uplink signal 
onto a set of OFDM subcarriers 

Volkswagen’s Accused Instrumentalities include a first type of transmitter signal processing circuit 
configured to 
generate a first uplink signal, wherein the first uplink signal is an orthogonal frequency division 
multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot 
comprising a plurality of OFDM symbols. E.g., 
 
The Volkswagen Accused Instrumentalities include circuitry to use the frequency bands for the LTE 
network. A frequency band used for LTE communication has an associated channel bandwidth over which 
uplink and downlink communication is transmitted between the UEs and the eNodeBs. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15. 
 
 
The mobile station modulates the first uplink signal onto a set of OFDM subcarriers. For the uplink, LTE 
uses a specific type of OFDMA (Orthogonal Frequency Division Multiple Access) referred to as either 
discrete Fourier Transform Spread (DFTS)-OFDM, or as SC-FDMA (Single Carrier – Frequency Division 
Multiple Access). 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28.  
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The UE transmits OFDM signals carrying data on the physical uplink shared channel (PUSCH). 

 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
In LTE, both the type 1 and type 2 frame structures include multiple time slots. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 9. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 10. 
 
 
Each time slot includes 7 symbols for a normal cyclic prefix (6 for extended). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
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See also Daulman, Parkvall, and Skold, “4G: LTE/LTE-Advanced for Mobile Broadband,” Second Edition 
(2014) at p. 361 (illustrating an example preamble transmission across uplink resources) 
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a second type of transmitter signal 
processing circuit configured to generate 
an random access signal followed by a 
guard period, wherein the random access 
signal includes a sequence associated with 
a base station, 

Volkswagen’s Accused Instrumentalities includes a second type of transmitter signal processing circuit 
configured to generate an random access signal followed by a guard period, wherein the random access 
signal includes a sequence associated with a base station. E.g., 
 
The random access signal, e.g., a random access preamble transmitted on the PRACH occupies  a bandwidth 
corresponding to 6 consecutive resource blocks in both the type 1 and type 2 frame structures, which is a 
fraction of the overall channel bandwidth (frequency band) for any other bandwidth than the smallest. The 
range of the overall channel bandwidth is the bandwidth of 6 to 100 resource blocks, corresponding to 
bandwidths 1.4MHz to 20MHz, with 20MHz being the most commonly used bandwidth. The Accused 
Products are configured to operate within a channel bandwidth of more than 6 resource blocks. 
 

 

 
... 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33, 35-36. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
The random access burst includes a guard time added after the preamble transmission. 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 29. 
 

 
... 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pgs. 
377-378. 
 
The random access preamble includes one of 64 sequences e.g., Zadoff-Chu sequences, associated with each 
cell.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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wherein a time duration of a combination 
of the random access signal and the guard 
period is greater than a time duration of at 
least one of the plurality of OFDM 
symbols; and 
 
 

The time duration of a combination of the random access signal and the guard period implemented using 
Volkswagen’s Accused Instrumentalities is greater than a time duration of at least one of the plurality of 
OFDM symbols. E.g., 
 
LTE defines a basic time unit (Ts ) and is equal to 1/ (15000 x 2048) seconds. The OFDM symbol time is 
2048 *Ts or  66.7 µs. 
 

 
 ... 

 
 ... 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 7-8. 
 
 
An LTE slot typically has 7 symbols, except for extended cyclic prefix which has 6 symbols.  As a result, a 
symbol for a typical slot is ~2192 base time intervals and for extended cyclic prefix is ~2560 basic time 
intervals. 
 

 
... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
Preamble formats 0-4 have sequence lengths of 4096 to 49,152 basic time intervals. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 33. 
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a circuit configured to provide at least the 
first uplink signal or the random access 
signal to output a digital signal;  
a digital-to-analog (D/A) conversion 
circuit configured to convert the digital 
signal to an analog signal; 
 

Volkswagen’s Accused Instrumentalities include a circuit configured to provide at least the first uplink 
signal or the random access signal to output a digital signal. E.g., 
 
Volkswagen’s Accused Instrumentalities implement at least these circuit elements for transmitting an uplink 
signal. The circuitry includes an analog to digital circuit to output a digital signal and a digital-to-analog 
(D/A) conversion circuit configured to convert the digital signal to an analog signal:   
 

 

 
 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5802   Filed 10/21/22   Page 587 of 1927



US Patent No. 10,833,908: Claim 21(e) 
“a circuit configured to provide at least the first uplink signal or the random access signal to output a digital signal; a digital-to-analog (D/A) conversion 

circuit configured to convert the digital signal to an analog signal;” 

  158  

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
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wherein the mobile station is configured to 
transmit, to the base station, the analog 
signal in a frequency band, wherein the 
random access signal occupies in a 
frequency domain only a portion of the 
frequency band; 

Volkswagen’s Accused Instrumentalities are configured to transmit wherein the mobile station is configured 
to transmit, to the base station, the analog signal in a frequency band, wherein the random access signal 
occupies in a frequency domain only a portion of the frequency band. E.g., 
 
Random access signals are generated only for a portion of the frequency spectrum of an uplink.  

 
 
 
 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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wherein the mobile station is further 
configured to receive, from the base 
station, a second analog signal 
 

Volkswagen’s Accused Instrumentalities receive, from the base station, a second analog signal. E.g., 
 
Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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wherein the mobile station further 
comprises: an analog-to-digital (A/D) 
conversion circuit configured to convert 
the second analog signal to a second digital 
signal; and a receiver circuit configured to 
receive, based on the second digital signal, 
a response message. 

Volkswagen’s Accused Instrumentalities further include an analog-to-digital (A/D) conversion circuit 
configured to convert the second analog signal to a second digital signal and a receiver circuit configured to 
receive, based on the second digital signal, a response message. E.g., 
 
Volkswagen’s Accused Instrumentalities implement at least these circuit elements for transmitting an uplink 
signal. The circuit includes an analog to digital circuit configured to convert the second analog signal to a 
second digital signal; and a receiver circuit configured to receive, based on the second digital signal, a 
response message:   
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
 
 Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
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See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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22. The mobile station of claim 21, 
wherein: 

See Claim 21. 
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the receiver circuit is configured to 
determine if the response message 
identifies the sequence associated with the 
base station in the random access signal; 
and 

Volkswagen’s Accused Instrumentalities determines if the response message identifies the sequence 
associated with the base station in the random access signal. E.g., 
 
The Accused Instrumentalities monitor for the response message and identify the random access preamble 
identifiers received in the response and whether they match the transmitted random access preamble.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 2.  
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on a condition that the response message 
identifies the sequence associated with the 
base station in the random access signal, 
the first type of transmitter signal 
processing circuit is configured to transmit 
a second uplink signal. 

On a condition that the response message identifies the sequence associated with the base station in the 
random access signal, Volkswagen’s Accused Instrumentalities transmits a second uplink signal. E.g., 
 
When matching the transmitted random access preamble, the transmitter is configured to transmit a 
scheduled transmission, e.g., a Msg3 signal or an uplink control or data signal, in the uplink to the base 
station. 
 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 375. 
 
See also Claim 2.  
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23. The mobile station of claim 22, wherein 
the response message includes power 
adjustment information and  

The response message received by Volkswagen’s Accused Instrumentalities includes power adjustment 
information. E.g., 
 
See Claim 22.  
 
The response message can include an uplink grant with power adjustment information, such as TPC: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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wherein the first type of transmitter signal 
processing circuit is configured to transmit 
the second uplink signal according to the 
power adjustment information. 

Volkswagen’s Accused Instrumentalities transmits the second uplink signal according to the power 
adjustment information. E.g., 
 
The user equipment is configured to use the uplink grant on the PUSCH using the received TPC command: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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24. The mobile station of claim 21, 
wherein the portion of the frequency band 
used for transmission of the random 
access signal does not include control 
channels. 

The portion of the frequency band used for transmission of the random access signal by Volkswagen’s 
Accused Instrumentalities does not include control channels. E.g., 
 
See Claim 21.  
 
The uplink control channels, such as the PUCCH, does not overlap with the PRACH or other random access 
signaling, e.g., via the PUSCH.  
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5832   Filed 10/21/22   Page 617 of 1927



US Patent No. 10,833,908: Claim 24 
“ The mobile station of claim 21, wherein the portion of the frequency band used for transmission of the random access signal does not include control 

channels.” 

  188  

 
 

See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 4.  
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25. The mobile station of claim 21, 
wherein the response message includes a 
mobile station identifier assigned to the 
mobile station. 

The response message received by the receiver of Volkswagen’s Accused Instrumentalities includes a 
mobile station identifier assigned to the mobile station. E.g., 
 
See Claim 21. 
 
The response message is both addressed by a Random Access Radio Network Temporary Identifier (RA-
RNTI) used by the mobile station and further assigns a Cell Radio Network Temporary Identifier (C-RNTI) 
to the receiving mobile station, both identifiers assigned to the mobile station.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 5.  
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26. The mobile station of claim 21, 
wherein the time duration of the 
combination of the random access signal 
and the guard period is greater than a time 
duration of at least two of the plurality of 
OFDM symbols. 

The time duration of the combination of the random access signal and the guard period used with 
Volkswagen’s Accused Instrumentalities is greater than a time duration of at least two of the plurality of 
OFDM symbols. E.g., 
 
See Claim 21. 
 
See element 21(d) showing the combination of the random access signal and a guard period greater than at 
least two of the plurality of OFDM symbols.  
 
See also Claim 6.  
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27.  The mobile station of claim 21, 
wherein the frequency band includes an 
outer portion and a center portion, wherein 
the portion of the frequency band for the 
random access signal is in the center 
portion and uplink control signals are sent 
in the outer portion. 

See Claim 1. 
 
The frequency band used with Volkswagen’s Accused Instrumentalities includes an outer portion and a 
center portion, wherein the portion of the frequency band for the random access signal is in the center 
portion and uplink control signals are sent in the outer portion. E.g., 
 
For example, the uplink control channels, such as the PUCCH are allocate resources at the edges of an 
operating frequency band, e.g., an outer portion of the frequency band, whereas the PRACH or other random 
access signaling is sent via the PUSCH, which is allocated resources in between the edges, e.g., a center 
portion of the frequency band. 
 

 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5839   Filed 10/21/22   Page 624 of 1927



US Patent No. 10,833,908: Claim 27 
“The mobile station of claim 21, wherein the frequency band includes an outer portion and a center portion, wherein the portion of the frequency band for 

the random access signal is in the center portion and uplink control signals are sent in the outer portion.” 

  195  

See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
 
For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 24. 
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28.  The mobile station of claim 21, 
wherein the random access signal is a 
spread spectrum signal. 

The receiver random access signal used with Volkswagen’s Accused Instrumentalities is a spread spectrum 
signal. E.g., 
 
See Claim 21. 
 
For example, the UE transmits the random access signal, e.g., a random access preamble, on the PRACH to 
the eNodeB.   

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 11. 
 
The PRACH is transmitted in a portion, 6 physical resource blocks, of the uplink frequency bandwidth. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 35. 
 
The UE transmits a preamble over the PRACH.  The preamble is spread in the frequency domain by 
mapping, for formats 0-3, a length 839 sequence onto 839 subcarriers in the frequency domain.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 43. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at p. 387. 
 
 

 

 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5851   Filed 10/21/22   Page 636 of 1927



US Patent No. 10,833,908: Claim 29 
“The mobile station of claim 21, wherein: 

the receiver circuit is further configured to receive broadcast information from the base station, the broadcast information indicating at least one sequence 
associated with the base station for use in producing the random access signal.” 

  207  

29. The mobile station of claim 21, 
wherein: 
the receiver circuit is further configured to 
receive broadcast information from the 
base station, the broadcast information 
indicating at least one sequence associated 
with the base station for use in producing 
the random access signal. 

The receiver of Volkswagen’s Accused Instrumentalities further receive broadcast information from the base 
station, the broadcast information indicating at least one sequence associated with the base station for use in 
producing the random access signal. E.g., 
 
See Claim 11.  
The mobile station generates preamble sequences based on broadcasted information, including the 
RACH_ROOT_SEQUENCE as part of the System information.  

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 39. 
 

 
 
See e.g., 3GPP TS 36.213 V8.8.0 at pg. 16. 
 
– RadioResourceConfigCommon 
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The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify 
common radio resource configurations in the system information and in the mobility control information, 
respectively, e.g., the random access parameters and the static physical layer parameters. 

RadioResourceConfigCommon information element 

-- ASN1START 
 
RadioResourceConfigCommonSIB ::= SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon, 
 bcch-Config       BCCH-Config, 
 pcch-Config       PCCH-Config, 
 prach-Config      PRACH-ConfigSIB, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon, 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 pucch-ConfigCommon     PUCCH-ConfigCommon, 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon, 
 uplinkPowerControlCommon   UplinkPowerControlCommon, 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
RadioResourceConfigCommon ::=  SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon     OPTIONAL, -- Need ON 
 prach-Config      PRACH-Config, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon     OPTIONAL, -- Need ON 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 phich-Config      PHICH-Config      OPTIONAL, -- Need ON 
 pucch-ConfigCommon     PUCCH-ConfigCommon     OPTIONAL, -- Need ON 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon   OPTIONAL, -- Need ON 
 uplinkPowerControlCommon   UplinkPowerControlCommon   OPTIONAL, -- Need ON 
 antennaInfoCommon     AntennaInfoCommon   OPTIONAL, -- Need ON 
 p-Max        P-Max        OPTIONAL, -- Need OP 
 tdd-Config       TDD-Config       OPTIONAL, -- Cond TDD 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
BCCH-Config ::=      SEQUENCE { 
 modificationPeriodCoeff    ENUMERATED {n2, n4, n8, n16} 
} 
 
PCCH-Config ::=      SEQUENCE { 
 defaultPagingCycle     ENUMERATED { 
           rf32, rf64, rf128, rf256}, 
 nB         ENUMERATED { 
           fourT, twoT, oneT, halfT, quarterT, oneEighthT, 
           oneSixteenthT, oneThirtySecondT} 
} 
 
UL-CyclicPrefixLength ::=   ENUMERATED {len1, len2} 
 
-- ASN1STOP 
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See e.g., 36.331 V8.21.0 at pp. 128-129. 
 
 – RACH-ConfigCommon 

The IE RACH-ConfigCommon is used to specify the generic random access parameters. 
RACH-ConfigCommon information element 

-- ASN1START 
 
RACH-ConfigCommon ::=  SEQUENCE { 
 preambleInfo      SEQUENCE { 
  numberOfRA-Preambles    ENUMERATED { 
            n4, n8, n12, n16 ,n20, n24, n28, 
            n32, n36, n40, n44, n48, n52, n56, 
            n60, n64}, 
  preamblesGroupAConfig    SEQUENCE { 
   sizeOfRA-PreamblesGroupA   ENUMERATED { 
             n4, n8, n12, n16 ,n20, n24, n28, 
             n32, n36, n40, n44, n48, n52, n56, 
             n60}, 
   messageSizeGroupA     ENUMERATED {b56, b144, b208, b256}, 
   messagePowerOffsetGroupB   ENUMERATED { 
             minusinfinity, dB0, dB5, dB8, dB10, dB12, 
             dB15, dB18}, 
   ... 
  }   OPTIONAL             -- Need OP 
 }, 
 powerRampingParameters    SEQUENCE { 
  powerRampingStep     ENUMERATED {dB0, dB2,dB4, dB6}, 
  preambleInitialReceivedTargetPower ENUMERATED { 
            dBm-120, dBm-118, dBm-116, dBm-114, dBm-112, 
            dBm-110, dBm-108, dBm-106, dBm-104, dBm-102, 
            dBm-100, dBm-98, dBm-96, dBm-94, 
            dBm-92, dBm-90} 
 }, 
 ra-SupervisionInfo     SEQUENCE { 
  preambleTransMax     ENUMERATED { 
            n3, n4, n5, n6, n7, n8, n10, n20, n50, 
            n100, n200}, 
  ra-ResponseWindowSize    ENUMERATED { 
            sf2, sf3, sf4, sf5, sf6, sf7, 
            sf8, sf10}, 
  mac-ContentionResolutionTimer  ENUMERATED { 
            sf8, sf16, sf24, sf32, sf40, sf48, 
            sf56, sf64} 
 }, 
 maxHARQ-Msg3Tx      INTEGER (1..8), 
 ... 
} 
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-- ASN1STOP 

 
RACH-ConfigCommon field descriptions 

numberOfRA-Preambles 
Number of non-dedicated random access preambles in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, 
n8 corresponds to 8 and so on. 
preamblesGroupAConfig 
Provides the configuration for preamble grouping in TS 36.321 [6]. If the field is not signalled, the size of the random 
access preambles group A [6] is equal to numberOfRA-Preambles. 
sizeOfRA-PreamblesGroupA 
Size of the random access preambles group A in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, n8 
corresponds to 8 and so on. 
messageSizeGroupA 
Threshold for preamble selection in TS 36.321 [6]. Value in bits. Value b56 corresponds to 56 bits, b144 corresponds 
to 144 bits and so on. 
messagePowerOffsetGroupB 
Threshold for preamble selection in TS 36.321 [6]. Value in dB. Value minusinfinity corresponds to –infinity. Value dB0 
corresponds to 0 dB, dB5 corresponds to 5 dB and so on. 
powerRampingStep 
Power ramping factor in TS 36.321 [6]. Value in dB. Value dB0 corresponds to 0 dB, dB2 corresponds to 2 dB and so 
on. 
preambleInitialReceivedTargetPower 
Initial preamble power in TS 36.321 [6]. Value in dBm. Value dBm-120 corresponds to -120 dBm, dBm-118 
corresponds to -118 dBm and so on. 
preambleTransMax 
Maximum number of preamble transmission in TS 36.321 [6]. Value is an integer. Value n3 corresponds to 3, n4 
corresponds to 4 and so on. 
ra-ResponseWindowSize 
Duration of the RA response window in TS 36.321 [6]. Value in subframes. Value sf2 corresponds to 2 subframes, sf3 
corresponds to 3 subframes and so on. 
mac-ContentionResolutionTimer 
Timer for contention resolution in TS 36.321 [6]. Value in subframes. Value sf8 corresponds to 8 subframes, sf16 
corresponds to 16 subframes and so on. 
maxHARQ-Msg3Tx 
Maximum number of Msg3 HARQ transmissions in TS 36.321 [6], used for contention based random access. Value is 
an integer. 

 
See e.g., 36.331 V8.21.0 at pp. 126-127. 
 
See also Claim 9.  
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30. The mobile station of claim 21, 
wherein: the first type of transmitter signal 
processing circuit is an OFDM transmitter 
signal processing circuit comprising: a 
serial to parallel converter, an inverse 
Fourier transform, and a cyclic prefix 
addition circuit; and the OFDM 
transmitter signal processing circuit 
outputs the first uplink signal. 

See Claim 21  
 
Volkswagen’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities 
and services made available thereupon for use and actually used in a wireless system compliant with the 
LTE standard starting at least at release 8. This includes one or more components or modules implemented 
in hardware and/or software including circuitry, which comprises at least: a serial to parallel converter, an 
inverse Fourier transform, and a cyclic prefix addition circuit for an OFDM transmitter signal processing 
circuit that outputs the first uplink signal. E.g., 
 
Volkswagen’s Accused Instrumentalities implement these circuit elements for transmitting an uplink signal:   
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
See also Claim 10.  
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1. A mobile station comprising: 
 

To the extent the preamble is considered a limitation, Nissan’s Accused Instrumentalities meet the preamble 
of claim 1 of the ’908 patent. E.g., 
 
Nissan’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at Release 8.  
 
For example, Nissan offers for sale, sells, and/or imports various vehicle models that are marketed and 
released with LTE cellular functionality and perform methods thereof, including but not limited to the 
models listed in the Plaintiff’s Disclosure Of Asserted Claims And Infringement Contentions.  
 
The LTE specification (Series 36, Release 8) supports user equipment (UE) to perform a random access 
(RACH) procedure.  

For clarity, Release 8 of the 36 series 3GPP specifications was frozen in December of 2008 and that release 
was used as the basis for the first wave of LTE equipment. The LTE marketplace currently supports a mix of 
releases from Release 8 through Release 17. Though for ease of review Release 8 of the LTE specification is 
cited below, the same or functionally identical content exists in each corresponding release on the market. 

An LTE communication system provides access to multiple users (user equipment (UEs)) through multiple 
cells associated with multiple eNodeBs.  
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 15. 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 18. 
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a transmitter configured to: transmit, to a 
base station, a first uplink signal within a 
frequency band, wherein the first uplink 
signal is an orthogonal frequency division 
multiplexing (OFDM) signal and utilizes a 
frame format comprising a plurality of 
timeslots, each timeslot comprising a 
plurality of OFDM symbols; 

Nissan’s Accused Instrumentalities include a transmitter configured to a transmitter configured to: transmit, 
to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an 
orthogonal frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a 
plurality of timeslots, each timeslot comprising a plurality of OFDM symbols. E.g., 
 
For example, Nissan’s Accused Instrumentalities include one or more antennas for transmitting, with 
electronic circuitry, signals on an uplink band as defined in the standard. In particular, a frequency band 
used for LTE communication has an associated channel bandwidth over which uplink and downlink 
communication is transmitted between the UEs and the eNodeBs. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15. 
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For the uplink, LTE uses a specific type of OFDMA (Orthogonal Frequency Division Multiple Access) 
referred to as either discrete Fourier Transform Spread (DFTS)-OFDM, or as SC-FDMA (Single Carrier – 
Frequency Division Multiple Access). 
    

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28.  
 
The UE transmits OFDM signals carrying data on the physical uplink shared channel (PUSCH). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
In LTE, both the type 1 and type 2 frame structures include multiple time slots. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 9. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 10. 
 
 
Each time slot includes 7 symbols for a normal cyclic prefix (6 for extended). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
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See also Daulman, Parkvall, and Skold, “4G: LTE/LTE-Advanced for Mobile Broadband,” Second Edition 
(2014) at p. 361 (illustrating an example preamble transmission across uplink resources in only a portion of 
the frequency band) 
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transmit, to the base station, a random 
access signal followed by a guard period 
in only a portion of the frequency band, 
wherein the random access signal includes 
a sequence associated with the base station 

Nissan’s Accused Instrumentalities also transmit, to the base station, a random access signal followed by a 
guard period in only a portion of the frequency band, wherein the random access signal includes a sequence 
associated with the base station. E.g., 
   
The random access signal, e.g., a random access preamble, transmitted on the PRACH occupies  a 
bandwidth corresponding to 6 consecutive resource blocks in both the type 1 and type 2 frame structures, 
which is a fraction of the overall channel bandwidth (frequency band) for any other bandwidth than the 
smallest. The range of the overall channel bandwidth is the bandwidth of 6 to 100 resource blocks, 
corresponding to bandwidths 1.4MHz to 20MHz, with 20MHz being the most commonly used bandwidth. 
The Accused Products are configured to operate within a channel bandwidth of more than 6 resource blocks. 
 

 

 
... 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33, 35-36. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
The random access burst includes a guard time added after the preamble transmission. 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 29. 
 

 
... 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pgs. 
377-378. 
 
The random access preamble includes one of 64 sequences, e.g., Zadoff-Chu sequences, associated with 
each cell.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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wherein a time duration of a combination 
of the random access signal and the guard 
period is greater than a time duration of at 
least one of the plurality of OFDM 
symbols 
 

The time duration of a combination of the random access signal and the guard period implemented using 
Nissan’s Accused Instrumentalities is greater than a time duration of at least one of the plurality of OFDM 
symbols. E.g., 
 
LTE defines a basic time unit (Ts ) and is equal to 1/ (15000 x 2048) seconds. The OFDM symbol time is 
2048 *Ts or  66.7 µs. 
 

 
 ... 

 
 ... 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 7-8. 
 
 
An LTE slot typically has 7 symbols, except for extended cyclic prefix which has 6 symbols.  As a result, a 
symbol for a typical slot is ~2192 base time intervals and for extended cyclic prefix is ~2560 basic time 
intervals. 
 

 
... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
Preamble formats 0-4 have sequence lengths of 4096 to 49,152 basic time intervals. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 33. 
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a receiver configured to receive, from the 
base station, a response message. 

Nissan’s Accused Instrumentalities include a receiver configured to receive, from the base station, a 
response message. E.g., 
 
Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
 

 

 
 

      ... 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5881   Filed 10/21/22   Page 666 of 1927



US Patent No. 10,833,908: Claim 1(e) 
“a receiver configured to receive, from the base station, a response message” 

  23  

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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2. The mobile station of claim 1, wherein: 
 

See Claim 1. 
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the receiver is configured to determine if 
the response message identifies the 
sequence associated with the base station in 
the random access signal; and  

The receiver of Nissan’s Accused Instrumentalities is configured to determine if the response 
message identifies the sequence associated with the base station in the random access signal. E.g., 
 
The Accused Instrumentalities monitor for the response message and identify the random access preamble 
identifiers received in the response and whether they match the transmitted random access preamble.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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on a condition that the response message 
identifies the sequence associated with the 
base station in the random access signal, 
the transmitter is configured to transmit a 
second uplink signal.  

On a condition that the response message identifies the sequence associated with the base station in the 
random access signal, the transmitter in Nissan’s Accused Instrumentalities is configured to transmit a 
second uplink signal. E.g., 
 
When matching the transmitted random access preamble, the transmitter is configured to transmit a 
scheduled transmission, e.g., a Msg3 signal or an uplink control or data signal, in the uplink to the base 
station.  
  
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 375. 
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3.  The mobile station of claim 2, wherein 
the response message includes power 
adjustment information and  

The response message received by the receiver of Nissan’s Accused Instrumentalities includes power 
adjustment information. E.g., 
 
See Claim 12.  
 
The response message can include an uplink grant with power adjustment information, such as TPC: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
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wherein the transmitter is configured to 
transmit the second uplink signal 
according to the power adjustment 
information.  

The transmitter of Nissan’s Accused Instrumentalities is configured to transmit the second uplink signal 
according to the power adjustment information. E.g., 
 
The user equipment is configured to use the uplink grant on the PUSCH using the received TPC command: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
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4.  The mobile station of claim 1, wherein 
the portion of the frequency band used for 
transmission of the random access signal 
does not include control channels.  

The portion of the frequency band used for transmission of the random access signal by the transmitter of 
Nissan’s Accused Instrumentalities does not include control channels. E.g., 
 
See Claim 1. 
The uplink control channels, such as the PUCCH, do not overlap with the PRACH or other random access 
signaling, e.g., via the PUSCH.  
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
 
For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
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5.  The mobile station of claim 1, wherein 
the response message includes a mobile 
station identifier assigned to the mobile 
station.  

The response message received by the receiver of Nissan’s Accused Instrumentalities includes a mobile 
station identifier assigned to the mobile station. E.g., 
 
The response message is both addressed by a Random Access Radio Network Temporary Identifier (RA-
RNTI) used by the mobile station and further assigns a Cell Radio Network Temporary Identifier (C-RNTI) 
to the receiving mobile station, both identifiers assigned to the mobile station.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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6.  The mobile station of claim 1, wherein 
the time duration of the combination of 
the random access signal and the guard 
period is greater than a time duration of at 
least two of the plurality of OFDM 
symbols.  

The time duration of the combination of the random access signal and the guard period used with Nissan’s 
Accused Instrumentalities is greater than a time duration of at least two of the plurality of OFDM symbols. 
E.g., 
 
See Claim 1.  
See element 1(d) showing the combination of the random access signal and a guard period greater than at 
least two of the plurality of OFDM symbols.  
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7.  The mobile station of claim 1, wherein 
the frequency band includes an outer 
portion and a center portion, wherein the 
portion of the frequency band for the 
random access signal is in the center 
portion and uplink control signals are sent 
in the outer portion. 

See Claim 1. 
 
The frequency band used with Nissan’s Accused Instrumentalities includes an outer portion and a center 
portion, wherein the portion of the frequency band for the random access signal is in the center portion and 
uplink control signals are sent in the outer portion. E.g., 
 
For example, the uplink control channels, such as the PUCCH are allocate resources at the edges of an 
operating frequency band, e.g., an outer portion of the frequency band, whereas the PRACH or other random 
access signaling is sent via the PUSCH, which is allocated resources in between the edges, e.g., a center 
portion of the frequency band. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 4. 
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8.  The mobile station of claim 1, wherein 
the random access signal is a spread 
spectrum signal 

The receiver random access signal used with Nissan’s Accused Instrumentalities is a spread spectrum signal. 
E.g., 
 
See Claim 1. 
 
For example, the UE transmits the random access signal, e.g., a random access preamble, on the PRACH to 
the eNodeB.   

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 11. 
 
The PRACH is transmitted in a portion, 6 physical resource blocks, of the uplink frequency bandwidth. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 35. 
 
The UE transmits a preamble over the PRACH.  The preamble is spread in the frequency domain by 
mapping, for formats 0-3, a length 839 sequence onto 839 subcarriers in the frequency domain.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 43. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at p. 387. 
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9.  The mobile station of claim 1, wherein: 
the receiver is further configured to receive 
broadcast information from the base 
station, the broadcast information 
indicating at least one sequence associated 
with the base station for use in producing 
the random access signal. 

The receiver of Nissan’s Accused Instrumentalities is further configured to receive broadcast information 
from the base station, the broadcast information indicating at least one sequence associated with the base 
station for use in producing the random access signal. E.g., 
 
See Claim 1, element 1(e). 
 
The mobile station generates preamble sequences based on broadcasted information, including the 
RACH_ROOT_SEQUENCE as part of the System information.  

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 39. 
 
 

 
 
See e.g., 3GPP TS 36.213 V8.8.0 at pg. 16. 
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– RadioResourceConfigCommon 
The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify 
common radio resource configurations in the system information and in the mobility control information, 
respectively, e.g., the random access parameters and the static physical layer parameters. 

RadioResourceConfigCommon information element 

-- ASN1START 
 
RadioResourceConfigCommonSIB ::= SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon, 
 bcch-Config       BCCH-Config, 
 pcch-Config       PCCH-Config, 
 prach-Config      PRACH-ConfigSIB, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon, 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 pucch-ConfigCommon     PUCCH-ConfigCommon, 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon, 
 uplinkPowerControlCommon   UplinkPowerControlCommon, 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
RadioResourceConfigCommon ::=  SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon     OPTIONAL, -- Need ON 
 prach-Config      PRACH-Config, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon     OPTIONAL, -- Need ON 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 phich-Config      PHICH-Config      OPTIONAL, -- Need ON 
 pucch-ConfigCommon     PUCCH-ConfigCommon     OPTIONAL, -- Need ON 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon   OPTIONAL, -- Need ON 
 uplinkPowerControlCommon   UplinkPowerControlCommon   OPTIONAL, -- Need ON 
 antennaInfoCommon     AntennaInfoCommon   OPTIONAL, -- Need ON 
 p-Max        P-Max        OPTIONAL, -- Need OP 
 tdd-Config       TDD-Config       OPTIONAL, -- Cond TDD 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
BCCH-Config ::=      SEQUENCE { 
 modificationPeriodCoeff    ENUMERATED {n2, n4, n8, n16} 
} 
 
PCCH-Config ::=      SEQUENCE { 
 defaultPagingCycle     ENUMERATED { 
           rf32, rf64, rf128, rf256}, 
 nB         ENUMERATED { 
           fourT, twoT, oneT, halfT, quarterT, oneEighthT, 
           oneSixteenthT, oneThirtySecondT} 
} 
 
UL-CyclicPrefixLength ::=   ENUMERATED {len1, len2} 
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-- ASN1STOP 

 
See e.g., 36.331 V8.21.0 at pp. 128-129. 
 
 – RACH-ConfigCommon 

The IE RACH-ConfigCommon is used to specify the generic random access parameters. 
RACH-ConfigCommon information element 

-- ASN1START 
 
RACH-ConfigCommon ::=  SEQUENCE { 
 preambleInfo      SEQUENCE { 
  numberOfRA-Preambles    ENUMERATED { 
            n4, n8, n12, n16 ,n20, n24, n28, 
            n32, n36, n40, n44, n48, n52, n56, 
            n60, n64}, 
  preamblesGroupAConfig    SEQUENCE { 
   sizeOfRA-PreamblesGroupA   ENUMERATED { 
             n4, n8, n12, n16 ,n20, n24, n28, 
             n32, n36, n40, n44, n48, n52, n56, 
             n60}, 
   messageSizeGroupA     ENUMERATED {b56, b144, b208, b256}, 
   messagePowerOffsetGroupB   ENUMERATED { 
             minusinfinity, dB0, dB5, dB8, dB10, dB12, 
             dB15, dB18}, 
   ... 
  }   OPTIONAL             -- Need OP 
 }, 
 powerRampingParameters    SEQUENCE { 
  powerRampingStep     ENUMERATED {dB0, dB2,dB4, dB6}, 
  preambleInitialReceivedTargetPower ENUMERATED { 
            dBm-120, dBm-118, dBm-116, dBm-114, dBm-112, 
            dBm-110, dBm-108, dBm-106, dBm-104, dBm-102, 
            dBm-100, dBm-98, dBm-96, dBm-94, 
            dBm-92, dBm-90} 
 }, 
 ra-SupervisionInfo     SEQUENCE { 
  preambleTransMax     ENUMERATED { 
            n3, n4, n5, n6, n7, n8, n10, n20, n50, 
            n100, n200}, 
  ra-ResponseWindowSize    ENUMERATED { 
            sf2, sf3, sf4, sf5, sf6, sf7, 
            sf8, sf10}, 
  mac-ContentionResolutionTimer  ENUMERATED { 
            sf8, sf16, sf24, sf32, sf40, sf48, 
            sf56, sf64} 
 }, 
 maxHARQ-Msg3Tx      INTEGER (1..8), 
 ... 
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} 
 
-- ASN1STOP 

 
RACH-ConfigCommon field descriptions 

numberOfRA-Preambles 
Number of non-dedicated random access preambles in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, 
n8 corresponds to 8 and so on. 
preamblesGroupAConfig 
Provides the configuration for preamble grouping in TS 36.321 [6]. If the field is not signalled, the size of the random 
access preambles group A [6] is equal to numberOfRA-Preambles. 
sizeOfRA-PreamblesGroupA 
Size of the random access preambles group A in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, n8 
corresponds to 8 and so on. 
messageSizeGroupA 
Threshold for preamble selection in TS 36.321 [6]. Value in bits. Value b56 corresponds to 56 bits, b144 corresponds 
to 144 bits and so on. 
messagePowerOffsetGroupB 
Threshold for preamble selection in TS 36.321 [6]. Value in dB. Value minusinfinity corresponds to –infinity. Value dB0 
corresponds to 0 dB, dB5 corresponds to 5 dB and so on. 
powerRampingStep 
Power ramping factor in TS 36.321 [6]. Value in dB. Value dB0 corresponds to 0 dB, dB2 corresponds to 2 dB and so 
on. 
preambleInitialReceivedTargetPower 
Initial preamble power in TS 36.321 [6]. Value in dBm. Value dBm-120 corresponds to -120 dBm, dBm-118 
corresponds to -118 dBm and so on. 
preambleTransMax 
Maximum number of preamble transmission in TS 36.321 [6]. Value is an integer. Value n3 corresponds to 3, n4 
corresponds to 4 and so on. 
ra-ResponseWindowSize 
Duration of the RA response window in TS 36.321 [6]. Value in subframes. Value sf2 corresponds to 2 subframes, sf3 
corresponds to 3 subframes and so on. 
mac-ContentionResolutionTimer 
Timer for contention resolution in TS 36.321 [6]. Value in subframes. Value sf8 corresponds to 8 subframes, sf16 
corresponds to 16 subframes and so on. 
maxHARQ-Msg3Tx 
Maximum number of Msg3 HARQ transmissions in TS 36.321 [6], used for contention based random access. Value is 
an integer. 

 
See e.g., 36.331 V8.21.0 at pp. 126-127. 
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10. The mobile station of claim 1, wherein 
the transmitter includes an OFDM 
transmitter signal processing circuit 
comprising: a serial to parallel converter, 
an inverse Fourier transform, and a cyclic 
prefix addition circuit; and the OFDM 
transmitter signal processing circuit 
outputs the first uplink signal. 

See Claim 1. 
 
Nissan’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at release 8. This includes one or more components or modules implemented in 
hardware and/or software including circuitry, which comprises at least: a serial to parallel converter, an 
inverse Fourier transform, and a cyclic prefix addition circuit for an OFDM transmitter signal processing 
circuit that outputs the first uplink signal. E.g., 
 
Nissan’s Accused Instrumentalities implement these circuit elements for transmitting the uplink signal:   
 

 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
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11. A method performed by a mobile 
station, the method comprising: 
 

To the extent the preamble is considered a limitation, Nissan’s Accused Instrumentalities meet the preamble 
of claim 11 of the ’908 patent. E.g., 
 
Nissan’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at Release 8.  
 
For example, Nissan offers for sale, sells, and/or imports various vehicle models that are marketed and 
released with LTE cellular functionality and perform methods thereof, including but not limited to the 
models listed in the Plaintiff’s Disclosure Of Asserted Claims And Infringement Contentions.  
 
The LTE specification (Series 36, Release 8) supports user equipment (UE) to perform a random access 
(RACH) procedure.  

For clarity, Release 8 of the 36 series 3GPP specifications was frozen in December of 2008 and that release 
was used as the basis for the first wave of LTE equipment. The LTE marketplace currently supports a mix of 
releases from Release 8 through Release 17. Though for ease of review Release 8 of the LTE specification is 
cited below, the same or functionally identical content exists in each corresponding release on the market. 

An LTE communication system provides access to multiple users (user equipments (UEs)) through multiple 
cells associated with multiple eNodeBs.  

 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5928   Filed 10/21/22   Page 713 of 1927



  US Patent No. 10,833,908: Claim 11(a)  
"11. A method performed by a mobile station, the method comprising:” 

 

  70  
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 15.  
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 18. 
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transmitting, to a base station, a first uplink 
signal within a frequency band, wherein the 
first uplink signal is an orthogonal 
frequency division multiplexing (OFDM) 
signal and utilizes a frame format 
comprising a plurality of timeslots, each 
timeslot comprising a plurality of OFDM 
symbols; 
 

Nissan’s Accused Instrumentalities transmit, to a base station, a first uplink signal within a frequency band, 
wherein the first uplink signal is an OFDM signal and utilizes a frame format comprising a plurality of 
timeslots, each timeslot comprising a plurality of OFDM symbols. E.g., 
 
A frequency band used for LTE communication has an associated channel bandwidth over which uplink and 
downlink communication is transmitted between the UEs and the eNodeBs. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15. 
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For the uplink, LTE uses a specific type of OFDMA (Orthogonal Frequency Division Multiple Access) 
referred to as either discrete Fourier Transform Spread (DFTS)-OFDM, or as SC-FDMA (Single Carrier – 
Frequency Division Multiple Access). 
    

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28.  
 
The UE transmits OFDM signals carrying data on the physical uplink shared channel (PUSCH). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
In LTE, both the type 1 and type 2 frame structures include multiple time slots. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 9. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 10. 
 
 
Each time slot includes 7 symbols for a normal cyclic prefix (6 for extended). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
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See also Daulman, Parkvall, and Skold, “4G: LTE/LTE-Advanced for Mobile Broadband,” Second Edition 
(2014) at p. 361 (illustrating an example preamble transmission across uplink resources) 
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transmitting, to the base station, an 
random access signal followed by a guard 
period in only a portion of the frequency 
band, wherein the random access signal 
includes a sequence associated with the 
base station, 

Nissan’s Accused Instrumentalities transmit, to the base station, an random access signal followed by a 
guard period in only a portion of the frequency band, wherein the random access signal includes a sequence 
associated with the base station. E.g., 
 
The random access signal, e.g., a random access preamble transmitted on the PRACH occupies a bandwidth 
corresponding to 6 consecutive resource blocks in both the type 1 and type 2 frame structures, which is a 
fraction of the overall channel bandwidth (frequency band) for any other bandwidth than the smallest. The 
range of the overall channel bandwidth is the bandwidth of 6 to 100 resource blocks, corresponding to 
bandwidths 1.4MHz to 20MHz, with 20MHz being the most commonly used bandwidth. The Accused 
Products are configured to operate within a channel bandwidth of more than 6 resource blocks. 
 

 

 
... 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33, 35-36. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
The random access burst includes a guard time added after the preamble transmission. 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 29. 
 

 
... 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pgs. 
377-378. 
 
The random access preamble includes one of 64 sequences e.g., Zadoff-Chu sequences, associated with each 
cell.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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wherein a time duration of a combination 
of the random access signal and the guard 
period is greater than a time duration of at 
least one of the plurality of OFDM 
symbols; and 
 
 

The time duration of a combination of the random access signal and the guard period implemented using 
Nissan’s Accused Instrumentalities is greater than a time duration of at least one of the plurality of OFDM 
symbols. E.g., 
 
LTE defines a basic time unit (Ts ) and is equal to 1/ (15000 x 2048) seconds. The OFDM symbol time is 
2048 *Ts or  66.7 µs. 
 

 
 ... 

 
 ... 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 7-8. 
 
 
An LTE slot typically has 7 symbols, except for extended cyclic prefix which has 6 symbols.  As a result, a 
symbol for a typical slot is ~2192 base time intervals and for extended cyclic prefix is ~2560 basic time 
intervals. 
 

 
... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
Preamble formats 0-4 have sequence lengths of 4096 to 49,152 basic time intervals. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 33. 
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receiving, from the base station, a response 
message. 
 
 
; 

Nissan’s Accused Instrumentalities receive, from the base station, a response message. E.g., 
 
Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
 

 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5949   Filed 10/21/22   Page 734 of 1927



US Patent No. 10,833,908: Claim 11(e) 
“receiving, from the base station, a response message.” 

  91  

 
See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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12.  The method claim 11, further 
comprising: 

See Claim 11. 
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determining if the response message 
identifies the sequence associated with the 
base station in the random access signal; 
and 

Nissan’s Accused Instrumentalities determines if the response message identifies the sequence associated 
with the base station in the random access signal. E.g., 
 
The Accused Instrumentalities monitor for the response message and identify the random access preamble 
identifiers received in the response and whether they match the transmitted random access preamble.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
 
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5953   Filed 10/21/22   Page 738 of 1927



US Patent No. 10,833,908: Claim 12(b) 
“determining if the response message identifies the sequence associated with the base station in the random access signal; and” 

  95  

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 2.  
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on a condition that the response message 
identifies the sequence associated with the 
base station in the random access signal, 
transmitting a second uplink signal.  

On a condition that the response message identifies the sequence associated with the base station in the 
random access signal, Nissan’s Accused Instrumentalities transmits a second uplink signal. E.g., 
 
When matching the transmitted random access preamble, the transmitter is configured to transmit a 
scheduled transmission, e.g., a Msg3 signal or an uplink control or data signal, in the uplink to the base 
station. 
 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 375. 
 
See also Claim 2.  
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13.  The method of claim 12, wherein the 
response message includes power 
adjustment information and  

The response message received by Nissan’s Accused Instrumentalities includes power adjustment 
information. E.g., 
 
The response message can include an uplink grant with power adjustment information, such as TPC: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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wherein the second uplink signal is 
transmitted according to the power 
adjustment information.  

Nissan’s Accused Instrumentalities transmits the second uplink signal according to the power adjustment 
information. E.g., 
 
The user equipment is configured to use the uplink grant on the PUSCH using the received TPC command: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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14.  The method of claim 11, wherein the 
portion of the frequency band used for 
transmission of the random access signal 
does not include control channels.  

The portion of the frequency band used for transmission of the random access signal by Nissan’s Accused 
Instrumentalities does not include control channels. E.g., 
 
See Claim 11.  
The uplink control channels, such as the PUCCH, does not overlap with the PRACH or other random access 
signaling, e.g., via the PUSCH.  
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
determined by the parameter prach-FrequencyOffset nRA

PRBoffset. For FDD, the parameter directly determines 
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the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 4.  
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15.  The method of claim 11, wherein the 
response message includes a mobile 
station identifier assigned to the mobile 
station. 

The response message received by the receiver of Nissan’s Accused Instrumentalities includes a mobile 
station identifier assigned to the mobile station. E.g., 
 
See Claim 11. 
 
The response message is both addressed by a Random Access Radio Network Temporary Identifier (RA-
RNTI) used by the mobile station and further assigns a Cell Radio Network Temporary Identifier (C-RNTI) 
to the receiving mobile station, both identifiers assigned to the mobile station.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 5.  
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16. The method of claim 11, wherein the 
time duration of the combination of the 
random access signal and the guard period 
is greater than a time duration of at least 
two of the plurality of OFDM symbols. 

The time duration of the combination of the random access signal and the guard period used with Nissan’s 
Accused Instrumentalities is greater than a time duration of at least two of the plurality of OFDM symbols. 
E.g., 
 
See Claim 11. 
See element 11(d) showing the combination of the random access signal and a guard period greater than at 
least two of the plurality of OFDM symbols.  
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17.  The method of claim 11, wherein the 
frequency band includes an outer portion 
and a center portion, wherein the portion 
of the frequency band for the random 
access signal is in the center portion and 
uplink control signals are sent in the outer 
portion. 

See Claim 1.  
 
The frequency band used with Nissan’s Accused Instrumentalities includes an outer portion and a center 
portion, wherein the portion of the frequency band for the random access signal is in the center portion and 
uplink control signals are sent in the outer portion. E.g., 
 
For example, the uplink control channels, such as the PUCCH are allocate resources at the edges of an 
operating frequency band, e.g., an outer portion of the frequency band, whereas the PRACH or other random 
access signaling is sent via the PUSCH, which is allocated resources in between the edges, e.g., a center 
portion of the frequency band. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 

 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.5977   Filed 10/21/22   Page 762 of 1927



US Patent No. 10,833,908: Claim 17 
“The method of claim 11, wherein the frequency band includes an outer portion and a center portion, wherein the portion of the frequency band for the 

random access signal is in the center portion and uplink control signals are sent in the outer portion.” 

  119  

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 14. 
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18.  The method of claim 11, wherein the 
random access signal is a spread spectrum 
signal 

The receiver random access signal used with Nissan’s Accused Instrumentalities is a spread spectrum signal. 
E.g., 
 
See Claim 11. 
 
For example, the UE transmits the random access signal, e.g., a random access preamble, on the PRACH to 
the eNodeB.   

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 11. 
 
The PRACH is transmitted in a portion, 6 physical resource blocks, of the uplink frequency bandwidth. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 35. 
 
The UE transmits a preamble over the PRACH.  The preamble is spread in the frequency domain by 
mapping, for formats 0-3, a length 839 sequence onto 839 subcarriers in the frequency domain.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 43. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at p. 387. 
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19. The method of claim 11, further 
comprising: 
receiving broadcast information from the 
base station, the broadcast information 
indicating at least one sequence associated 
with the base station for use in producing 
the random access signal. 

The receiver of Nissan’s Accused Instrumentalities further receive broadcast information from the base 
station, the broadcast information indicating at least one sequence associated with the base station for use in 
producing the random access signal. E.g., 
 
See Claim 11.  
The mobile station generates preamble sequences based on broadcasted information, including the 
RACH_ROOT_SEQUENCE as part of the system information.  

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 39. 
 

 
 
See e.g., 3GPP TS 36.213 V8.8.0 at pg. 16. 
 
– RadioResourceConfigCommon 
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The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify 
common radio resource configurations in the system information and in the mobility control information, 
respectively, e.g., the random access parameters and the static physical layer parameters. 

RadioResourceConfigCommon information element 

-- ASN1START 
 
RadioResourceConfigCommonSIB ::= SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon, 
 bcch-Config       BCCH-Config, 
 pcch-Config       PCCH-Config, 
 prach-Config      PRACH-ConfigSIB, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon, 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 pucch-ConfigCommon     PUCCH-ConfigCommon, 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon, 
 uplinkPowerControlCommon   UplinkPowerControlCommon, 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
RadioResourceConfigCommon ::=  SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon     OPTIONAL, -- Need ON 
 prach-Config      PRACH-Config, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon     OPTIONAL, -- Need ON 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 phich-Config      PHICH-Config      OPTIONAL, -- Need ON 
 pucch-ConfigCommon     PUCCH-ConfigCommon     OPTIONAL, -- Need ON 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon   OPTIONAL, -- Need ON 
 uplinkPowerControlCommon   UplinkPowerControlCommon   OPTIONAL, -- Need ON 
 antennaInfoCommon     AntennaInfoCommon   OPTIONAL, -- Need ON 
 p-Max        P-Max        OPTIONAL, -- Need OP 
 tdd-Config       TDD-Config       OPTIONAL, -- Cond TDD 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
BCCH-Config ::=      SEQUENCE { 
 modificationPeriodCoeff    ENUMERATED {n2, n4, n8, n16} 
} 
 
PCCH-Config ::=      SEQUENCE { 
 defaultPagingCycle     ENUMERATED { 
           rf32, rf64, rf128, rf256}, 
 nB         ENUMERATED { 
           fourT, twoT, oneT, halfT, quarterT, oneEighthT, 
           oneSixteenthT, oneThirtySecondT} 
} 
 
UL-CyclicPrefixLength ::=   ENUMERATED {len1, len2} 
 
-- ASN1STOP 
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See e.g., 36.331 V8.21.0 at pp. 128-129. 
 
 – RACH-ConfigCommon 

The IE RACH-ConfigCommon is used to specify the generic random access parameters. 
RACH-ConfigCommon information element 

-- ASN1START 
 
RACH-ConfigCommon ::=  SEQUENCE { 
 preambleInfo      SEQUENCE { 
  numberOfRA-Preambles    ENUMERATED { 
            n4, n8, n12, n16 ,n20, n24, n28, 
            n32, n36, n40, n44, n48, n52, n56, 
            n60, n64}, 
  preamblesGroupAConfig    SEQUENCE { 
   sizeOfRA-PreamblesGroupA   ENUMERATED { 
             n4, n8, n12, n16 ,n20, n24, n28, 
             n32, n36, n40, n44, n48, n52, n56, 
             n60}, 
   messageSizeGroupA     ENUMERATED {b56, b144, b208, b256}, 
   messagePowerOffsetGroupB   ENUMERATED { 
             minusinfinity, dB0, dB5, dB8, dB10, dB12, 
             dB15, dB18}, 
   ... 
  }   OPTIONAL             -- Need OP 
 }, 
 powerRampingParameters    SEQUENCE { 
  powerRampingStep     ENUMERATED {dB0, dB2,dB4, dB6}, 
  preambleInitialReceivedTargetPower ENUMERATED { 
            dBm-120, dBm-118, dBm-116, dBm-114, dBm-112, 
            dBm-110, dBm-108, dBm-106, dBm-104, dBm-102, 
            dBm-100, dBm-98, dBm-96, dBm-94, 
            dBm-92, dBm-90} 
 }, 
 ra-SupervisionInfo     SEQUENCE { 
  preambleTransMax     ENUMERATED { 
            n3, n4, n5, n6, n7, n8, n10, n20, n50, 
            n100, n200}, 
  ra-ResponseWindowSize    ENUMERATED { 
            sf2, sf3, sf4, sf5, sf6, sf7, 
            sf8, sf10}, 
  mac-ContentionResolutionTimer  ENUMERATED { 
            sf8, sf16, sf24, sf32, sf40, sf48, 
            sf56, sf64} 
 }, 
 maxHARQ-Msg3Tx      INTEGER (1..8), 
 ... 
} 
 
-- ASN1STOP 
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RACH-ConfigCommon field descriptions 
numberOfRA-Preambles 
Number of non-dedicated random access preambles in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, 
n8 corresponds to 8 and so on. 
preamblesGroupAConfig 
Provides the configuration for preamble grouping in TS 36.321 [6]. If the field is not signalled, the size of the random 
access preambles group A [6] is equal to numberOfRA-Preambles. 
sizeOfRA-PreamblesGroupA 
Size of the random access preambles group A in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, n8 
corresponds to 8 and so on. 
messageSizeGroupA 
Threshold for preamble selection in TS 36.321 [6]. Value in bits. Value b56 corresponds to 56 bits, b144 corresponds 
to 144 bits and so on. 
messagePowerOffsetGroupB 
Threshold for preamble selection in TS 36.321 [6]. Value in dB. Value minusinfinity corresponds to –infinity. Value dB0 
corresponds to 0 dB, dB5 corresponds to 5 dB and so on. 
powerRampingStep 
Power ramping factor in TS 36.321 [6]. Value in dB. Value dB0 corresponds to 0 dB, dB2 corresponds to 2 dB and so 
on. 
preambleInitialReceivedTargetPower 
Initial preamble power in TS 36.321 [6]. Value in dBm. Value dBm-120 corresponds to -120 dBm, dBm-118 
corresponds to -118 dBm and so on. 
preambleTransMax 
Maximum number of preamble transmission in TS 36.321 [6]. Value is an integer. Value n3 corresponds to 3, n4 
corresponds to 4 and so on. 
ra-ResponseWindowSize 
Duration of the RA response window in TS 36.321 [6]. Value in subframes. Value sf2 corresponds to 2 subframes, sf3 
corresponds to 3 subframes and so on. 
mac-ContentionResolutionTimer 
Timer for contention resolution in TS 36.321 [6]. Value in subframes. Value sf8 corresponds to 8 subframes, sf16 
corresponds to 16 subframes and so on. 
maxHARQ-Msg3Tx 
Maximum number of Msg3 HARQ transmissions in TS 36.321 [6], used for contention based random access. Value is 
an integer. 

 
See e.g., 36.331 V8.21.0 at pp. 126-127. 
 
See also Claim 9.  
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20. The method of claim 11, wherein the 
first uplink signal is provided by an 
OFDM transmitter signal processing 
circuit comprising: a serial to parallel 
converter, an inverse Fourier transform, 
and a cyclic prefix addition circuit. 

See Claim 11. 
 
Nissan’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at Release 8. This includes one or more components or modules implemented in 
hardware and/or software including circuitry, which comprises at least: a serial to parallel converter, an 
inverse Fourier transform, and a cyclic prefix addition circuit for an OFDM transmitter signal processing 
circuit that provides the first uplink signal. E.g., 
 
Nissan’s Accused Instrumentalities implement these circuit elements for transmitting an uplink signal:   
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
 
See also Claim 10.  
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21. A mobile station comprising: 
 

To the extent the preamble is considered a limitation, Nissan’s Accused Instrumentalities meet the preamble 
of claim 21 of the ’908 patent. E.g., 
 
Nissan’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at Release 8.  
 
For example, Nissan offers for sale, sells, and/or imports various vehicle models that are marketed and 
released with LTE cellular functionality and perform methods thereof, including but not limited to the 
models listed in the Plaintiff’s Disclosure Of Asserted Claims And Infringement Contentions.  
 
The LTE specification (Series 36, Release 8) supports user equipment (UE) to perform a random access 
(RACH) procedure.  

For clarity, Release 8 of the 36 series 3GPP specifications was frozen in December of 2008 and that release 
was used as the basis for the first wave of LTE equipment. The LTE marketplace currently supports a mix of 
releases from Release 8 through Release 17. Though for ease of review Release 8 of the LTE specification is 
cited below, the same or functionally identical content exists in each corresponding release on the market. 

An LTE communication system provides access to multiple users (user equipments (UEs)) through multiple 
cells associated with multiple eNodeBs.  
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 15. 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 18. 
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a first type of transmitter signal processing 
circuit configured to: 
generate a first uplink signal, wherein the 
first uplink signal is an orthogonal 
frequency division multiplexing (OFDM) 
signal and utilizes a frame format 
comprising a plurality of timeslots, each 
timeslot comprising a plurality of OFDM 
symbols; modulate the first uplink signal 
onto a set of OFDM subcarriers 

Nissan’s Accused Instrumentalities include a first type of transmitter signal processing circuit configured to 
generate a first uplink signal, wherein the first uplink signal is an orthogonal frequency division 
multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot 
comprising a plurality of OFDM symbols. E.g., 
 
The Nissan Accused Instrumentalities include circuitry to use the frequency bands for the LTE network. A 
frequency band used for LTE communication has an associated channel bandwidth over which uplink and 
downlink communication is transmitted between the UEs and the eNodeBs. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15. 
 
 
The mobile station modulates the first uplink signal onto a set of OFDM subcarriers. For the uplink, LTE 
uses a specific type of OFDMA (Orthogonal Frequency Division Multiple Access) referred to as either 
discrete Fourier Transform Spread (DFTS)-OFDM, or as SC-FDMA (Single Carrier – Frequency Division 
Multiple Access). 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28.  
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The UE transmits OFDM signals carrying data on the physical uplink shared channel (PUSCH). 

 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
In LTE, both the type 1 and type 2 frame structures include multiple time slots. 
 

 
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6001   Filed 10/21/22   Page 786 of 1927



  US Patent No. 10,833,908: Claim 21(b)  
“a first type of transmitter signal processing circuit configured to: 

generate a first uplink signal, wherein the first uplink signal is an orthogonal frequency division multiplexing (OFDM) signal and utilizes a frame 
format comprising a plurality of timeslots, each timeslot comprising a plurality of OFDM symbols; modulate the first uplink signal onto a set of OFDM 

subcarriers” 

  143  
 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 9. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 10. 
 
 
Each time slot includes 7 symbols for a normal cyclic prefix (6 for extended). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
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See also Daulman, Parkvall, and Skold, “4G: LTE/LTE-Advanced for Mobile Broadband,” Second Edition 
(2014) at p. 361 (illustrating an example preamble transmission across uplink resources) 
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a second type of transmitter signal 
processing circuit configured to generate 
an random access signal followed by a 
guard period, wherein the random access 
signal includes a sequence associated with 
a base station, 

Nissan’s Accused Instrumentalities includes a second type of transmitter signal processing circuit configured 
to generate an random access signal followed by a guard period, wherein the random access signal includes 
a sequence associated with a base station. E.g., 
 
The random access signal, e.g., a random access preamble transmitted on the PRACH occupies  a bandwidth 
corresponding to 6 consecutive resource blocks in both the type 1 and type 2 frame structures, which is a 
fraction of the overall channel bandwidth (frequency band) for any other bandwidth than the smallest. The 
range of the overall channel bandwidth is the bandwidth of 6 to 100 resource blocks, corresponding to 
bandwidths 1.4MHz to 20MHz, with 20MHz being the most commonly used bandwidth. The Accused 
Products are configured to operate within a channel bandwidth of more than 6 resource blocks. 
 

 

 
... 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6006   Filed 10/21/22   Page 791 of 1927



  US Patent No. 10,833,908: Claim 21(c) 
“a second type of transmitter signal processing circuit configured to generate an random access signal followed by a guard period, wherein the random 

access signal includes a sequence associated with a base station” 

  148  
 

 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33, 35-36. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
The random access burst includes a guard time added after the preamble transmission. 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 29. 
 

 
... 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pgs. 
377-378. 
 
The random access preamble includes one of 64 sequences e.g., Zadoff-Chu sequences, associated with each 
cell.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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wherein a time duration of a combination 
of the random access signal and the guard 
period is greater than a time duration of at 
least one of the plurality of OFDM 
symbols; and 
 
 

The time duration of a combination of the random access signal and the guard period implemented using 
Nissan’s Accused Instrumentalities is greater than a time duration of at least one of the plurality of OFDM 
symbols. E.g., 
 
LTE defines a basic time unit (Ts ) and is equal to 1/ (15000 x 2048) seconds. The OFDM symbol time is 
2048 *Ts or  66.7 µs. 
 

 
 ... 

 
 ... 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 7-8. 
 
 
An LTE slot typically has 7 symbols, except for extended cyclic prefix which has 6 symbols.  As a result, a 
symbol for a typical slot is ~2192 base time intervals and for extended cyclic prefix is ~2560 basic time 
intervals. 
 

 
... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
Preamble formats 0-4 have sequence lengths of 4096 to 49,152 basic time intervals. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 33. 
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a circuit configured to provide at least the 
first uplink signal or the random access 
signal to output a digital signal;  
a digital-to-analog (D/A) conversion 
circuit configured to convert the digital 
signal to an analog signal; 
 

Nissan’s Accused Instrumentalities include a circuit configured to provide at least the first uplink signal or 
the random access signal to output a digital signal. E.g., 
 
Nissan’s Accused Instrumentalities implement at least these circuit elements for transmitting an uplink 
signal. The circuitry includes an analog to digital circuit to output a digital signal and a digital-to-analog 
(D/A) conversion circuit configured to convert the digital signal to an analog signal:   
 

 

 
 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
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wherein the mobile station is configured to 
transmit, to the base station, the analog 
signal in a frequency band, wherein the 
random access signal occupies in a 
frequency domain only a portion of the 
frequency band; 

Nissan’s Accused Instrumentalities are configured to transmit wherein the mobile station is configured to 
transmit, to the base station, the analog signal in a frequency band, wherein the random access signal 
occupies in a frequency domain only a portion of the frequency band. E.g., 
 
Random access signals are generated only for a portion of the frequency spectrum of an uplink.  

 
 
 
 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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wherein the mobile station is further 
configured to receive, from the base 
station, a second analog signal 
 

Nissan’s Accused Instrumentalities receive, from the base station, a second analog signal. E.g., 
 
Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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wherein the mobile station further 
comprises: an analog-to-digital (A/D) 
conversion circuit configured to convert 
the second analog signal to a second digital 
signal; and a receiver circuit configured to 
receive, based on the second digital signal, 
a response message. 

Nissan’s Accused Instrumentalities further include an analog-to-digital (A/D) conversion circuit configured 
to convert the second analog signal to a second digital signal and a receiver circuit configured to receive, 
based on the second digital signal, a response message. E.g., 
 
Nissan’s Accused Instrumentalities implement at least these circuit elements for transmitting an uplink 
signal. The circuit includes an analog to digital circuit configured to convert the second analog signal to a 
second digital signal; and a receiver circuit configured to receive, based on the second digital signal, a 
response message:   
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
 
 Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
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See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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22. The mobile station of claim 21, 
wherein: 

See Claim 21. 
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the receiver circuit is configured to 
determine if the response message 
identifies the sequence associated with the 
base station in the random access signal; 
and 

Nissan’s Accused Instrumentalities determines if the response message identifies the sequence associated 
with the base station in the random access signal. E.g., 
 
The Accused Instrumentalities monitor for the response message and identify the random access preamble 
identifiers received in the response and whether they match the transmitted random access preamble.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 2.  
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6031   Filed 10/21/22   Page 816 of 1927



US Patent No. 10,833,908: Claim 22(c) 
“on a condition that the response message identifies the sequence associated with the base station in the random access signal, transmitting a second uplink 

signal.” 

  173  

 
on a condition that the response message 
identifies the sequence associated with the 
base station in the random access signal, 
the first type of transmitter signal 
processing circuit is configured to transmit 
a second uplink signal. 

On a condition that the response message identifies the sequence associated with the base station in the 
random access signal, Nissan’s Accused Instrumentalities transmits a second uplink signal. E.g., 
 
When matching the transmitted random access preamble, the transmitter is configured to transmit a 
scheduled transmission, e.g., a Msg3 signal or an uplink control or data signal, in the uplink to the base 
station. 
 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 375. 
 
See also Claim 2.  
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23. The mobile station of claim 22, wherein 
the response message includes power 
adjustment information and  

The response message received by Nissan’s Accused Instrumentalities includes power adjustment 
information. E.g., 
 
See Claim 22.  
 
The response message can include an uplink grant with power adjustment information, such as TPC: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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wherein the first type of transmitter signal 
processing circuit is configured to transmit 
the second uplink signal according to the 
power adjustment information. 

Nissan’s Accused Instrumentalities transmits the second uplink signal according to the power adjustment 
information. E.g., 
 
The user equipment is configured to use the uplink grant on the PUSCH using the received TPC command: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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24. The mobile station of claim 21, 
wherein the portion of the frequency band 
used for transmission of the random 
access signal does not include control 
channels. 

The portion of the frequency band used for transmission of the random access signal by Nissan’s Accused 
Instrumentalities does not include control channels. E.g., 
 
See Claim 21.  
 
The uplink control channels, such as the PUCCH, does not overlap with the PRACH or other random access 
signaling, e.g., via the PUSCH.  
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 4.  
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25. The mobile station of claim 21, 
wherein the response message includes a 
mobile station identifier assigned to the 
mobile station. 

The response message received by the receiver of Nissan’s Accused Instrumentalities includes a mobile 
station identifier assigned to the mobile station. E.g., 
 
See Claim 21. 
 
The response message is both addressed by a Random Access Radio Network Temporary Identifier (RA-
RNTI) used by the mobile station and further assigns a Cell Radio Network Temporary Identifier (C-RNTI) 
to the receiving mobile station, both identifiers assigned to the mobile station.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 5.  
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26. The mobile station of claim 21, 
wherein the time duration of the 
combination of the random access signal 
and the guard period is greater than a time 
duration of at least two of the plurality of 
OFDM symbols. 

The time duration of the combination of the random access signal and the guard period used with Nissan’s 
Accused Instrumentalities is greater than a time duration of at least two of the plurality of OFDM symbols. 
E.g., 
 
See Claim 21. 
 
See element 21(d) showing the combination of the random access signal and a guard period greater than at 
least two of the plurality of OFDM symbols.  
 
See also Claim 6.  
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27.  The mobile station of claim 21, 
wherein the frequency band includes an 
outer portion and a center portion, wherein 
the portion of the frequency band for the 
random access signal is in the center 
portion and uplink control signals are sent 
in the outer portion. 

See Claim 1. 
 
The frequency band used with Nissan’s Accused Instrumentalities includes an outer portion and a center 
portion, wherein the portion of the frequency band for the random access signal is in the center portion and 
uplink control signals are sent in the outer portion. E.g., 
 
For example, the uplink control channels, such as the PUCCH are allocate resources at the edges of an 
operating frequency band, e.g., an outer portion of the frequency band, whereas the PRACH or other random 
access signaling is sent via the PUSCH, which is allocated resources in between the edges, e.g., a center 
portion of the frequency band. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
 
For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6057   Filed 10/21/22   Page 842 of 1927



US Patent No. 10,833,908: Claim 27 
“The mobile station of claim 21, wherein the frequency band includes an outer portion and a center portion, wherein the portion of the frequency band for 

the random access signal is in the center portion and uplink control signals are sent in the outer portion.” 

  199  

 

 
. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 24. 
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28.  The mobile station of claim 21, 
wherein the random access signal is a 
spread spectrum signal. 

The receiver random access signal used with Nissan’s Accused Instrumentalities is a spread spectrum signal. 
E.g., 
 
See Claim 21. 
 
For example, the UE transmits the random access signal, e.g., a random access preamble, on the PRACH to 
the eNodeB.   

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 11. 
 
The PRACH is transmitted in a portion, 6 physical resource blocks, of the uplink frequency bandwidth. 
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6061   Filed 10/21/22   Page 846 of 1927



US Patent No. 10,833,908: Claim 28 
“The mobile station of claim 21, wherein the random access signal is a spread spectrum signal.” 

  203  

 
 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 35. 
 
The UE transmits a preamble over the PRACH.  The preamble is spread in the frequency domain by 
mapping, for formats 0-3, a length 839 sequence onto 839 subcarriers in the frequency domain.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 43. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at p. 387. 
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29. The mobile station of claim 21, 
wherein: 
the receiver circuit is further configured to 
receive broadcast information from the 
base station, the broadcast information 
indicating at least one sequence associated 
with the base station for use in producing 
the random access signal. 

The receiver of Nissan’s Accused Instrumentalities further receive broadcast information from the base 
station, the broadcast information indicating at least one sequence associated with the base station for use in 
producing the random access signal. E.g., 
 
See Claim 11.  
The mobile station generates preamble sequences based on broadcasted information, including the 
RACH_ROOT_SEQUENCE as part of the System information.  

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 39. 
 

 
 
See e.g., 3GPP TS 36.213 V8.8.0 at pg. 16. 
 
– RadioResourceConfigCommon 
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The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify 
common radio resource configurations in the system information and in the mobility control information, 
respectively, e.g., the random access parameters and the static physical layer parameters. 

RadioResourceConfigCommon information element 

-- ASN1START 
 
RadioResourceConfigCommonSIB ::= SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon, 
 bcch-Config       BCCH-Config, 
 pcch-Config       PCCH-Config, 
 prach-Config      PRACH-ConfigSIB, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon, 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 pucch-ConfigCommon     PUCCH-ConfigCommon, 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon, 
 uplinkPowerControlCommon   UplinkPowerControlCommon, 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
RadioResourceConfigCommon ::=  SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon     OPTIONAL, -- Need ON 
 prach-Config      PRACH-Config, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon     OPTIONAL, -- Need ON 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 phich-Config      PHICH-Config      OPTIONAL, -- Need ON 
 pucch-ConfigCommon     PUCCH-ConfigCommon     OPTIONAL, -- Need ON 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon   OPTIONAL, -- Need ON 
 uplinkPowerControlCommon   UplinkPowerControlCommon   OPTIONAL, -- Need ON 
 antennaInfoCommon     AntennaInfoCommon   OPTIONAL, -- Need ON 
 p-Max        P-Max        OPTIONAL, -- Need OP 
 tdd-Config       TDD-Config       OPTIONAL, -- Cond TDD 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
BCCH-Config ::=      SEQUENCE { 
 modificationPeriodCoeff    ENUMERATED {n2, n4, n8, n16} 
} 
 
PCCH-Config ::=      SEQUENCE { 
 defaultPagingCycle     ENUMERATED { 
           rf32, rf64, rf128, rf256}, 
 nB         ENUMERATED { 
           fourT, twoT, oneT, halfT, quarterT, oneEighthT, 
           oneSixteenthT, oneThirtySecondT} 
} 
 
UL-CyclicPrefixLength ::=   ENUMERATED {len1, len2} 
 
-- ASN1STOP 
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See e.g., 36.331 V8.21.0 at pp. 128-129. 
 
 – RACH-ConfigCommon 

The IE RACH-ConfigCommon is used to specify the generic random access parameters. 
RACH-ConfigCommon information element 

-- ASN1START 
 
RACH-ConfigCommon ::=  SEQUENCE { 
 preambleInfo      SEQUENCE { 
  numberOfRA-Preambles    ENUMERATED { 
            n4, n8, n12, n16 ,n20, n24, n28, 
            n32, n36, n40, n44, n48, n52, n56, 
            n60, n64}, 
  preamblesGroupAConfig    SEQUENCE { 
   sizeOfRA-PreamblesGroupA   ENUMERATED { 
             n4, n8, n12, n16 ,n20, n24, n28, 
             n32, n36, n40, n44, n48, n52, n56, 
             n60}, 
   messageSizeGroupA     ENUMERATED {b56, b144, b208, b256}, 
   messagePowerOffsetGroupB   ENUMERATED { 
             minusinfinity, dB0, dB5, dB8, dB10, dB12, 
             dB15, dB18}, 
   ... 
  }   OPTIONAL             -- Need OP 
 }, 
 powerRampingParameters    SEQUENCE { 
  powerRampingStep     ENUMERATED {dB0, dB2,dB4, dB6}, 
  preambleInitialReceivedTargetPower ENUMERATED { 
            dBm-120, dBm-118, dBm-116, dBm-114, dBm-112, 
            dBm-110, dBm-108, dBm-106, dBm-104, dBm-102, 
            dBm-100, dBm-98, dBm-96, dBm-94, 
            dBm-92, dBm-90} 
 }, 
 ra-SupervisionInfo     SEQUENCE { 
  preambleTransMax     ENUMERATED { 
            n3, n4, n5, n6, n7, n8, n10, n20, n50, 
            n100, n200}, 
  ra-ResponseWindowSize    ENUMERATED { 
            sf2, sf3, sf4, sf5, sf6, sf7, 
            sf8, sf10}, 
  mac-ContentionResolutionTimer  ENUMERATED { 
            sf8, sf16, sf24, sf32, sf40, sf48, 
            sf56, sf64} 
 }, 
 maxHARQ-Msg3Tx      INTEGER (1..8), 
 ... 
} 
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-- ASN1STOP 

 
RACH-ConfigCommon field descriptions 

numberOfRA-Preambles 
Number of non-dedicated random access preambles in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, 
n8 corresponds to 8 and so on. 
preamblesGroupAConfig 
Provides the configuration for preamble grouping in TS 36.321 [6]. If the field is not signalled, the size of the random 
access preambles group A [6] is equal to numberOfRA-Preambles. 
sizeOfRA-PreamblesGroupA 
Size of the random access preambles group A in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, n8 
corresponds to 8 and so on. 
messageSizeGroupA 
Threshold for preamble selection in TS 36.321 [6]. Value in bits. Value b56 corresponds to 56 bits, b144 corresponds 
to 144 bits and so on. 
messagePowerOffsetGroupB 
Threshold for preamble selection in TS 36.321 [6]. Value in dB. Value minusinfinity corresponds to –infinity. Value dB0 
corresponds to 0 dB, dB5 corresponds to 5 dB and so on. 
powerRampingStep 
Power ramping factor in TS 36.321 [6]. Value in dB. Value dB0 corresponds to 0 dB, dB2 corresponds to 2 dB and so 
on. 
preambleInitialReceivedTargetPower 
Initial preamble power in TS 36.321 [6]. Value in dBm. Value dBm-120 corresponds to -120 dBm, dBm-118 
corresponds to -118 dBm and so on. 
preambleTransMax 
Maximum number of preamble transmission in TS 36.321 [6]. Value is an integer. Value n3 corresponds to 3, n4 
corresponds to 4 and so on. 
ra-ResponseWindowSize 
Duration of the RA response window in TS 36.321 [6]. Value in subframes. Value sf2 corresponds to 2 subframes, sf3 
corresponds to 3 subframes and so on. 
mac-ContentionResolutionTimer 
Timer for contention resolution in TS 36.321 [6]. Value in subframes. Value sf8 corresponds to 8 subframes, sf16 
corresponds to 16 subframes and so on. 
maxHARQ-Msg3Tx 
Maximum number of Msg3 HARQ transmissions in TS 36.321 [6], used for contention based random access. Value is 
an integer. 

 
See e.g., 36.331 V8.21.0 at pp. 126-127. 
 
See also Claim 9.  
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30. The mobile station of claim 21, 
wherein: the first type of transmitter signal 
processing circuit is an OFDM transmitter 
signal processing circuit comprising: a 
serial to parallel converter, an inverse 
Fourier transform, and a cyclic prefix 
addition circuit; and the OFDM 
transmitter signal processing circuit 
outputs the first uplink signal. 

See Claim 21  
 
Nissan’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at release 8. This includes one or more components or modules implemented in 
hardware and/or software including circuitry, which comprises at least: a serial to parallel converter, an 
inverse Fourier transform, and a cyclic prefix addition circuit for an OFDM transmitter signal processing 
circuit that outputs the first uplink signal. E.g., 
 
Nissan’s Accused Instrumentalities implement these circuit elements for transmitting an uplink signal:   
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
See also Claim 10.  
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  US Patent No. 10,833,908: Claim 1(a)  
"A mobile station comprising: 
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1. A mobile station comprising: 
 

To the extent the preamble is considered a limitation, Toyota’s Accused Instrumentalities meet the preamble 
of claim 1 of the ’908 patent. E.g., 
 
Toyota’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at Release 8.  
 
For example, Toyota offers for sale, sells, and/or imports various vehicle models that are marketed and 
released with LTE cellular functionality and perform methods thereof, including but not limited to the 
models listed in the Plaintiff’s Disclosure Of Asserted Claims And Infringement Contentions.  
 
The LTE specification (Series 36, Release 8) supports user equipment (UE) to perform a random access 
(RACH) procedure.  

For clarity, Release 8 of the 36 series 3GPP specifications was frozen in December of 2008 and that release 
was used as the basis for the first wave of LTE equipment. The LTE marketplace currently supports a mix of 
releases from Release 8 through Release 17. Though for ease of review Release 8 of the LTE specification is 
cited below, the same or functionally identical content exists in each corresponding release on the market. 

An LTE communication system provides access to multiple users (user equipment (UEs)) through multiple 
cells associated with multiple eNodeBs.  
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  US Patent No. 10,833,908: Claim 1(a)  
"A mobile station comprising: 
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 15. 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 18. 
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  US Patent No. 10,833,908: Claim 1(b)  
“a transmitter configured to: transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 

frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 
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a transmitter configured to: transmit, to a 
base station, a first uplink signal within a 
frequency band, wherein the first uplink 
signal is an orthogonal frequency division 
multiplexing (OFDM) signal and utilizes a 
frame format comprising a plurality of 
timeslots, each timeslot comprising a 
plurality of OFDM symbols; 

Toyota’s Accused Instrumentalities include a transmitter configured to a transmitter configured to: transmit, 
to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an 
orthogonal frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a 
plurality of timeslots, each timeslot comprising a plurality of OFDM symbols. E.g., 
 
For example, Toyota’s Accused Instrumentalities include one or more antennas for transmitting, with 
electronic circuitry, signals on an uplink band as defined in the standard. In particular, a frequency band 
used for LTE communication has an associated channel bandwidth over which uplink and downlink 
communication is transmitted between the UEs and the eNodeBs. 
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  US Patent No. 10,833,908: Claim 1(b)  
“a transmitter configured to: transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 

frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15. 
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  US Patent No. 10,833,908: Claim 1(b)  
“a transmitter configured to: transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 

frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 
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For the uplink, LTE uses a specific type of OFDMA (Orthogonal Frequency Division Multiple Access) 
referred to as either discrete Fourier Transform Spread (DFTS)-OFDM, or as SC-FDMA (Single Carrier – 
Frequency Division Multiple Access). 
    

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28.  
 
The UE transmits OFDM signals carrying data on the physical uplink shared channel (PUSCH). 
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  US Patent No. 10,833,908: Claim 1(b)  
“a transmitter configured to: transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 

frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
In LTE, both the type 1 and type 2 frame structures include multiple time slots. 
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  US Patent No. 10,833,908: Claim 1(b)  
“a transmitter configured to: transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 

frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 9. 
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  US Patent No. 10,833,908: Claim 1(b)  
“a transmitter configured to: transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 

frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 10. 
 
 
Each time slot includes 7 symbols for a normal cyclic prefix (6 for extended). 
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  US Patent No. 10,833,908: Claim 1(b)  
“a transmitter configured to: transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 

frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
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  US Patent No. 10,833,908: Claim 1(b)  
“a transmitter configured to: transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 

frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 
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See also Daulman, Parkvall, and Skold, “4G: LTE/LTE-Advanced for Mobile Broadband,” Second Edition 
(2014) at p. 361 (illustrating an example preamble transmission across uplink resources in only a portion of 
the frequency band) 
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“transmit, to the base station, a random access signal followed by a guard period in only a portion of the frequency band, wherein the random access signal 

includes a sequence associated with the base station” 
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transmit, to the base station, a random 
access signal followed by a guard period 
in only a portion of the frequency band, 
wherein the random access signal includes 
a sequence associated with the base station 

Toyota’s Accused Instrumentalities also transmit, to the base station, a random access signal followed by a 
guard period in only a portion of the frequency band, wherein the random access signal includes a sequence 
associated with the base station. E.g., 
   
The random access signal, e.g., a random access preamble, transmitted on the PRACH occupies  a 
bandwidth corresponding to 6 consecutive resource blocks in both the type 1 and type 2 frame structures, 
which is a fraction of the overall channel bandwidth (frequency band) for any other bandwidth than the 
smallest. The range of the overall channel bandwidth is the bandwidth of 6 to 100 resource blocks, 
corresponding to bandwidths 1.4MHz to 20MHz, with 20MHz being the most commonly used bandwidth. 
The Accused Products are configured to operate within a channel bandwidth of more than 6 resource blocks. 
 

 

 
... 
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“transmit, to the base station, a random access signal followed by a guard period in only a portion of the frequency band, wherein the random access signal 

includes a sequence associated with the base station” 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33, 35-36. 
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6086   Filed 10/21/22   Page 871 of 1927
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“transmit, to the base station, a random access signal followed by a guard period in only a portion of the frequency band, wherein the random access signal 

includes a sequence associated with the base station” 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15 
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  US Patent No. 10,833,908: Claim 1(c) 
“transmit, to the base station, a random access signal followed by a guard period in only a portion of the frequency band, wherein the random access signal 

includes a sequence associated with the base station” 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
The random access burst includes a guard time added after the preamble transmission. 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 29. 
 

 
... 
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  US Patent No. 10,833,908: Claim 1(c) 
“transmit, to the base station, a random access signal followed by a guard period in only a portion of the frequency band, wherein the random access signal 

includes a sequence associated with the base station” 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pgs. 
377-378. 
 
The random access preamble includes one of 64 sequences, e.g., Zadoff-Chu sequences, associated with 
each cell.  
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“transmit, to the base station, a random access signal followed by a guard period in only a portion of the frequency band, wherein the random access signal 

includes a sequence associated with the base station” 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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“wherein a time duration of a combination of the random access signal and the guard period is greater than a time duration of at least one of the plurality of 

OFDM symbols” 
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wherein a time duration of a combination 
of the random access signal and the guard 
period is greater than a time duration of at 
least one of the plurality of OFDM 
symbols 
 

The time duration of a combination of the random access signal and the guard period implemented using 
Toyota’s Accused Instrumentalities is greater than a time duration of at least one of the plurality of OFDM 
symbols. E.g., 
 
LTE defines a basic time unit (Ts ) and is equal to 1/ (15000 x 2048) seconds. The OFDM symbol time is 
2048 *Ts or  66.7 µs. 
 

 
 ... 

 
 ... 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 7-8. 
 
 
An LTE slot typically has 7 symbols, except for extended cyclic prefix which has 6 symbols.  As a result, a 
symbol for a typical slot is ~2192 base time intervals and for extended cyclic prefix is ~2560 basic time 
intervals. 
 

 
... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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“wherein a time duration of a combination of the random access signal and the guard period is greater than a time duration of at least one of the plurality of 

OFDM symbols” 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
Preamble formats 0-4 have sequence lengths of 4096 to 49,152 basic time intervals. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 33. 
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a receiver configured to receive, from the 
base station, a response message. 

Toyota’s Accused Instrumentalities include a receiver configured to receive, from the base station, a 
response message. E.g., 
 
Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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2. The mobile station of claim 1, wherein: 
 

See Claim 1. 
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the receiver is configured to determine if 
the response message identifies the 
sequence associated with the base station in 
the random access signal; and  

The receiver of Toyota’s Accused Instrumentalities is configured to determine if the response 
message identifies the sequence associated with the base station in the random access signal. E.g., 
 
The Accused Instrumentalities monitor for the response message and identify the random access preamble 
identifiers received in the response and whether they match the transmitted random access preamble.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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on a condition that the response message 
identifies the sequence associated with the 
base station in the random access signal, 
the transmitter is configured to transmit a 
second uplink signal.  

On a condition that the response message identifies the sequence associated with the base station in the 
random access signal, the transmitter in Toyota’s Accused Instrumentalities is configured to transmit a 
second uplink signal. E.g., 
 
When matching the transmitted random access preamble, the transmitter is configured to transmit a 
scheduled transmission, e.g., a Msg3 signal or an uplink control or data signal, in the uplink to the base 
station.  
  
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 375. 
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3.  The mobile station of claim 2, wherein 
the response message includes power 
adjustment information and  

The response message received by the receiver of Toyota’s Accused Instrumentalities includes power 
adjustment information. E.g., 
 
See Claim 12.  
 
The response message can include an uplink grant with power adjustment information, such as TPC: 

 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6107   Filed 10/21/22   Page 892 of 1927



US Patent No. 10,833,908: Claim 3(a) 
“The mobile station of claim 2, wherein the response message includes power adjustment information and” 

  35  

 
See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
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wherein the transmitter is configured to 
transmit the second uplink signal 
according to the power adjustment 
information.  

The transmitter of Toyota’s Accused Instrumentalities is configured to transmit the second uplink signal 
according to the power adjustment information. E.g., 
 
The user equipment is configured to use the uplink grant on the PUSCH using the received TPC command: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
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4.  The mobile station of claim 1, wherein 
the portion of the frequency band used for 
transmission of the random access signal 
does not include control channels.  

The portion of the frequency band used for transmission of the random access signal by the transmitter of 
Toyota’s Accused Instrumentalities does not include control channels. E.g., 
 
See Claim 1. 
The uplink control channels, such as the PUCCH, do not overlap with the PRACH or other random access 
signaling, e.g., via the PUSCH.  
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
 
For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
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5.  The mobile station of claim 1, wherein 
the response message includes a mobile 
station identifier assigned to the mobile 
station.  

The response message received by the receiver of Toyota’s Accused Instrumentalities includes a mobile 
station identifier assigned to the mobile station. E.g., 
 
The response message is both addressed by a Random Access Radio Network Temporary Identifier (RA-
RNTI) used by the mobile station and further assigns a Cell Radio Network Temporary Identifier (C-RNTI) 
to the receiving mobile station, both identifiers assigned to the mobile station.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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6.  The mobile station of claim 1, wherein 
the time duration of the combination of 
the random access signal and the guard 
period is greater than a time duration of at 
least two of the plurality of OFDM 
symbols.  

The time duration of the combination of the random access signal and the guard period used with Toyota’s 
Accused Instrumentalities is greater than a time duration of at least two of the plurality of OFDM symbols. 
E.g., 
 
See Claim 1.  
See element 1(d) showing the combination of the random access signal and a guard period greater than at 
least two of the plurality of OFDM symbols.  
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7.  The mobile station of claim 1, wherein 
the frequency band includes an outer 
portion and a center portion, wherein the 
portion of the frequency band for the 
random access signal is in the center 
portion and uplink control signals are sent 
in the outer portion. 

See Claim 1. 
 
The frequency band used with Toyota’s Accused Instrumentalities includes an outer portion and a center 
portion, wherein the portion of the frequency band for the random access signal is in the center portion and 
uplink control signals are sent in the outer portion. E.g., 
 
For example, the uplink control channels, such as the PUCCH are allocate resources at the edges of an 
operating frequency band, e.g., an outer portion of the frequency band, whereas the PRACH or other random 
access signaling is sent via the PUSCH, which is allocated resources in between the edges, e.g., a center 
portion of the frequency band. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 4. 
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8.  The mobile station of claim 1, wherein 
the random access signal is a spread 
spectrum signal 

The receiver random access signal used with Toyota’s Accused Instrumentalities is a spread spectrum 
signal. E.g., 
 
See Claim 1. 
 
For example, the UE transmits the random access signal, e.g., a random access preamble, on the PRACH to 
the eNodeB.   

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 11. 
 
The PRACH is transmitted in a portion, 6 physical resource blocks, of the uplink frequency bandwidth. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 35. 
 
The UE transmits a preamble over the PRACH.  The preamble is spread in the frequency domain by 
mapping, for formats 0-3, a length 839 sequence onto 839 subcarriers in the frequency domain.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 43. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at p. 387. 
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9.  The mobile station of claim 1, wherein: 
the receiver is further configured to receive 
broadcast information from the base 
station, the broadcast information 
indicating at least one sequence associated 
with the base station for use in producing 
the random access signal. 

The receiver of Toyota’s Accused Instrumentalities is further configured to receive broadcast information 
from the base station, the broadcast information indicating at least one sequence associated with the base 
station for use in producing the random access signal. E.g., 
 
See Claim 1, element 1(e). 
 
The mobile station generates preamble sequences based on broadcasted information, including the 
RACH_ROOT_SEQUENCE as part of the System information.  

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 39. 
 
 

 
 
See e.g., 3GPP TS 36.213 V8.8.0 at pg. 16. 
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– RadioResourceConfigCommon 
The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify 
common radio resource configurations in the system information and in the mobility control information, 
respectively, e.g., the random access parameters and the static physical layer parameters. 

RadioResourceConfigCommon information element 

-- ASN1START 
 
RadioResourceConfigCommonSIB ::= SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon, 
 bcch-Config       BCCH-Config, 
 pcch-Config       PCCH-Config, 
 prach-Config      PRACH-ConfigSIB, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon, 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 pucch-ConfigCommon     PUCCH-ConfigCommon, 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon, 
 uplinkPowerControlCommon   UplinkPowerControlCommon, 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
RadioResourceConfigCommon ::=  SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon     OPTIONAL, -- Need ON 
 prach-Config      PRACH-Config, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon     OPTIONAL, -- Need ON 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 phich-Config      PHICH-Config      OPTIONAL, -- Need ON 
 pucch-ConfigCommon     PUCCH-ConfigCommon     OPTIONAL, -- Need ON 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon   OPTIONAL, -- Need ON 
 uplinkPowerControlCommon   UplinkPowerControlCommon   OPTIONAL, -- Need ON 
 antennaInfoCommon     AntennaInfoCommon   OPTIONAL, -- Need ON 
 p-Max        P-Max        OPTIONAL, -- Need OP 
 tdd-Config       TDD-Config       OPTIONAL, -- Cond TDD 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
BCCH-Config ::=      SEQUENCE { 
 modificationPeriodCoeff    ENUMERATED {n2, n4, n8, n16} 
} 
 
PCCH-Config ::=      SEQUENCE { 
 defaultPagingCycle     ENUMERATED { 
           rf32, rf64, rf128, rf256}, 
 nB         ENUMERATED { 
           fourT, twoT, oneT, halfT, quarterT, oneEighthT, 
           oneSixteenthT, oneThirtySecondT} 
} 
 
UL-CyclicPrefixLength ::=   ENUMERATED {len1, len2} 
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-- ASN1STOP 

 
See e.g., 36.331 V8.21.0 at pp. 128-129. 
 
 – RACH-ConfigCommon 

The IE RACH-ConfigCommon is used to specify the generic random access parameters. 
RACH-ConfigCommon information element 

-- ASN1START 
 
RACH-ConfigCommon ::=  SEQUENCE { 
 preambleInfo      SEQUENCE { 
  numberOfRA-Preambles    ENUMERATED { 
            n4, n8, n12, n16 ,n20, n24, n28, 
            n32, n36, n40, n44, n48, n52, n56, 
            n60, n64}, 
  preamblesGroupAConfig    SEQUENCE { 
   sizeOfRA-PreamblesGroupA   ENUMERATED { 
             n4, n8, n12, n16 ,n20, n24, n28, 
             n32, n36, n40, n44, n48, n52, n56, 
             n60}, 
   messageSizeGroupA     ENUMERATED {b56, b144, b208, b256}, 
   messagePowerOffsetGroupB   ENUMERATED { 
             minusinfinity, dB0, dB5, dB8, dB10, dB12, 
             dB15, dB18}, 
   ... 
  }   OPTIONAL             -- Need OP 
 }, 
 powerRampingParameters    SEQUENCE { 
  powerRampingStep     ENUMERATED {dB0, dB2,dB4, dB6}, 
  preambleInitialReceivedTargetPower ENUMERATED { 
            dBm-120, dBm-118, dBm-116, dBm-114, dBm-112, 
            dBm-110, dBm-108, dBm-106, dBm-104, dBm-102, 
            dBm-100, dBm-98, dBm-96, dBm-94, 
            dBm-92, dBm-90} 
 }, 
 ra-SupervisionInfo     SEQUENCE { 
  preambleTransMax     ENUMERATED { 
            n3, n4, n5, n6, n7, n8, n10, n20, n50, 
            n100, n200}, 
  ra-ResponseWindowSize    ENUMERATED { 
            sf2, sf3, sf4, sf5, sf6, sf7, 
            sf8, sf10}, 
  mac-ContentionResolutionTimer  ENUMERATED { 
            sf8, sf16, sf24, sf32, sf40, sf48, 
            sf56, sf64} 
 }, 
 maxHARQ-Msg3Tx      INTEGER (1..8), 
 ... 
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} 
 
-- ASN1STOP 

 
RACH-ConfigCommon field descriptions 

numberOfRA-Preambles 
Number of non-dedicated random access preambles in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, 
n8 corresponds to 8 and so on. 
preamblesGroupAConfig 
Provides the configuration for preamble grouping in TS 36.321 [6]. If the field is not signalled, the size of the random 
access preambles group A [6] is equal to numberOfRA-Preambles. 
sizeOfRA-PreamblesGroupA 
Size of the random access preambles group A in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, n8 
corresponds to 8 and so on. 
messageSizeGroupA 
Threshold for preamble selection in TS 36.321 [6]. Value in bits. Value b56 corresponds to 56 bits, b144 corresponds 
to 144 bits and so on. 
messagePowerOffsetGroupB 
Threshold for preamble selection in TS 36.321 [6]. Value in dB. Value minusinfinity corresponds to –infinity. Value dB0 
corresponds to 0 dB, dB5 corresponds to 5 dB and so on. 
powerRampingStep 
Power ramping factor in TS 36.321 [6]. Value in dB. Value dB0 corresponds to 0 dB, dB2 corresponds to 2 dB and so 
on. 
preambleInitialReceivedTargetPower 
Initial preamble power in TS 36.321 [6]. Value in dBm. Value dBm-120 corresponds to -120 dBm, dBm-118 
corresponds to -118 dBm and so on. 
preambleTransMax 
Maximum number of preamble transmission in TS 36.321 [6]. Value is an integer. Value n3 corresponds to 3, n4 
corresponds to 4 and so on. 
ra-ResponseWindowSize 
Duration of the RA response window in TS 36.321 [6]. Value in subframes. Value sf2 corresponds to 2 subframes, sf3 
corresponds to 3 subframes and so on. 
mac-ContentionResolutionTimer 
Timer for contention resolution in TS 36.321 [6]. Value in subframes. Value sf8 corresponds to 8 subframes, sf16 
corresponds to 16 subframes and so on. 
maxHARQ-Msg3Tx 
Maximum number of Msg3 HARQ transmissions in TS 36.321 [6], used for contention based random access. Value is 
an integer. 

 
See e.g., 36.331 V8.21.0 at pp. 126-127. 
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10. The mobile station of claim 1, wherein 
the transmitter includes an OFDM 
transmitter signal processing circuit 
comprising: a serial to parallel converter, 
an inverse Fourier transform, and a cyclic 
prefix addition circuit; and the OFDM 
transmitter signal processing circuit 
outputs the first uplink signal. 

See Claim 1. 
 
Toyota’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at release 8. This includes one or more components or modules implemented in 
hardware and/or software including circuitry, which comprises at least: a serial to parallel converter, an 
inverse Fourier transform, and a cyclic prefix addition circuit for an OFDM transmitter signal processing 
circuit that outputs the first uplink signal. E.g., 
 
Toyota’s Accused Instrumentalities implement these circuit elements for transmitting the uplink signal:   
 

 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
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11. A method performed by a mobile 
station, the method comprising: 
 

To the extent the preamble is considered a limitation, Toyota’s Accused Instrumentalities meet the preamble 
of claim 11 of the ’908 patent. E.g., 
 
Toyota’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at Release 8.  
 
For example, Toyota offers for sale, sells, and/or imports various vehicle models that are marketed and 
released with LTE cellular functionality and perform methods thereof, including but not limited to the 
models listed in the Plaintiff’s Disclosure Of Asserted Claims And Infringement Contentions.  
 
The LTE specification (Series 36, Release 8) supports user equipment (UE) to perform a random access 
(RACH) procedure.  

For clarity, Release 8 of the 36 series 3GPP specifications was frozen in December of 2008 and that release 
was used as the basis for the first wave of LTE equipment. The LTE marketplace currently supports a mix of 
releases from Release 8 through Release 17. Though for ease of review Release 8 of the LTE specification is 
cited below, the same or functionally identical content exists in each corresponding release on the market. 

An LTE communication system provides access to multiple users (user equipments (UEs)) through multiple 
cells associated with multiple eNodeBs.  
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 15.  
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 18. 
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transmitting, to a base station, a first uplink 
signal within a frequency band, wherein the 
first uplink signal is an orthogonal 
frequency division multiplexing (OFDM) 
signal and utilizes a frame format 
comprising a plurality of timeslots, each 
timeslot comprising a plurality of OFDM 
symbols; 
 

Toyota’s Accused Instrumentalities transmit, to a base station, a first uplink signal within a frequency band, 
wherein the first uplink signal is an OFDM signal and utilizes a frame format comprising a plurality of 
timeslots, each timeslot comprising a plurality of OFDM symbols. E.g., 
 
A frequency band used for LTE communication has an associated channel bandwidth over which uplink and 
downlink communication is transmitted between the UEs and the eNodeBs. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15. 
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For the uplink, LTE uses a specific type of OFDMA (Orthogonal Frequency Division Multiple Access) 
referred to as either discrete Fourier Transform Spread (DFTS)-OFDM, or as SC-FDMA (Single Carrier – 
Frequency Division Multiple Access). 
    

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28.  
 
The UE transmits OFDM signals carrying data on the physical uplink shared channel (PUSCH). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
In LTE, both the type 1 and type 2 frame structures include multiple time slots. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 9. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 10. 
 
 
Each time slot includes 7 symbols for a normal cyclic prefix (6 for extended). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
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See also Daulman, Parkvall, and Skold, “4G: LTE/LTE-Advanced for Mobile Broadband,” Second Edition 
(2014) at p. 361 (illustrating an example preamble transmission across uplink resources) 
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transmitting, to the base station, an 
random access signal followed by a guard 
period in only a portion of the frequency 
band, wherein the random access signal 
includes a sequence associated with the 
base station, 

Toyota’s Accused Instrumentalities transmit, to the base station, an random access signal followed by a 
guard period in only a portion of the frequency band, wherein the random access signal includes a sequence 
associated with the base station. E.g., 
 
The random access signal, e.g., a random access preamble transmitted on the PRACH occupies a bandwidth 
corresponding to 6 consecutive resource blocks in both the type 1 and type 2 frame structures, which is a 
fraction of the overall channel bandwidth (frequency band) for any other bandwidth than the smallest. The 
range of the overall channel bandwidth is the bandwidth of 6 to 100 resource blocks, corresponding to 
bandwidths 1.4MHz to 20MHz, with 20MHz being the most commonly used bandwidth. The Accused 
Products are configured to operate within a channel bandwidth of more than 6 resource blocks. 
 

 

 
... 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33, 35-36. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
The random access burst includes a guard time added after the preamble transmission. 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 29. 
 

 
... 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pgs. 
377-378. 
 
The random access preamble includes one of 64 sequences e.g., Zadoff-Chu sequences, associated with each 
cell.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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wherein a time duration of a combination 
of the random access signal and the guard 
period is greater than a time duration of at 
least one of the plurality of OFDM 
symbols; and 
 
 

The time duration of a combination of the random access signal and the guard period implemented using 
Toyota’s Accused Instrumentalities is greater than a time duration of at least one of the plurality of OFDM 
symbols. E.g., 
 
LTE defines a basic time unit (Ts ) and is equal to 1/ (15000 x 2048) seconds. The OFDM symbol time is 
2048 *Ts or  66.7 µs. 
 

 
 ... 

 
 ... 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 7-8. 
 
 
An LTE slot typically has 7 symbols, except for extended cyclic prefix which has 6 symbols.  As a result, a 
symbol for a typical slot is ~2192 base time intervals and for extended cyclic prefix is ~2560 basic time 
intervals. 
 

 
... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
 
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6158   Filed 10/21/22   Page 943 of 1927



  US Patent No. 10,833,908: Claim 11(d) 
“wherein a time duration of a combination of the random access signal and the guard period is greater than a time duration of at least one of the plurality of 

OFDM symbols; and” 

  86  
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
Preamble formats 0-4 have sequence lengths of 4096 to 49,152 basic time intervals. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 33. 
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receiving, from the base station, a response 
message. 
 
 
; 

Toyota’s Accused Instrumentalities receive, from the base station, a response message. E.g., 
 
Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6165   Filed 10/21/22   Page 950 of 1927



US Patent No. 10,833,908: Claim 12(a) 
“The method claim 11, further comprising:” 

  93  

12.  The method claim 11, further 
comprising: 

See Claim 11. 
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determining if the response message 
identifies the sequence associated with the 
base station in the random access signal; 
and 

Toyota’s Accused Instrumentalities determines if the response message identifies the sequence associated 
with the base station in the random access signal. E.g., 
 
The Accused Instrumentalities monitor for the response message and identify the random access preamble 
identifiers received in the response and whether they match the transmitted random access preamble.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 2.  
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on a condition that the response message 
identifies the sequence associated with the 
base station in the random access signal, 
transmitting a second uplink signal.  

On a condition that the response message identifies the sequence associated with the base station in the 
random access signal, Toyota’s Accused Instrumentalities transmits a second uplink signal. E.g., 
 
When matching the transmitted random access preamble, the transmitter is configured to transmit a 
scheduled transmission, e.g., a Msg3 signal or an uplink control or data signal, in the uplink to the base 
station. 
 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6172   Filed 10/21/22   Page 957 of 1927



US Patent No. 10,833,908: Claim 12(c) 
“on a condition that the response message identifies the sequence associated with the base station in the random access signal, transmitting a second uplink 

signal.” 

  100  

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 375. 
 
See also Claim 2.  
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13.  The method of claim 12, wherein the 
response message includes power 
adjustment information and  

The response message received by Toyota’s Accused Instrumentalities includes power adjustment 
information. E.g., 
 
The response message can include an uplink grant with power adjustment information, such as TPC: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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wherein the second uplink signal is 
transmitted according to the power 
adjustment information.  

Toyota’s Accused Instrumentalities transmits the second uplink signal according to the power adjustment 
information. E.g., 
 
The user equipment is configured to use the uplink grant on the PUSCH using the received TPC command: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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14.  The method of claim 11, wherein the 
portion of the frequency band used for 
transmission of the random access signal 
does not include control channels.  

The portion of the frequency band used for transmission of the random access signal by Toyota’s Accused 
Instrumentalities does not include control channels. E.g., 
 
See Claim 11.  
The uplink control channels, such as the PUCCH, does not overlap with the PRACH or other random access 
signaling, e.g., via the PUSCH.  
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
determined by the parameter prach-FrequencyOffset nRA

PRBoffset. For FDD, the parameter directly determines 
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the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 4.  
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15.  The method of claim 11, wherein the 
response message includes a mobile 
station identifier assigned to the mobile 
station. 

The response message received by the receiver of Toyota’s Accused Instrumentalities includes a mobile 
station identifier assigned to the mobile station. E.g., 
 
See Claim 11. 
 
The response message is both addressed by a Random Access Radio Network Temporary Identifier (RA-
RNTI) used by the mobile station and further assigns a Cell Radio Network Temporary Identifier (C-RNTI) 
to the receiving mobile station, both identifiers assigned to the mobile station.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 5.  
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16. The method of claim 11, wherein the 
time duration of the combination of the 
random access signal and the guard period 
is greater than a time duration of at least 
two of the plurality of OFDM symbols. 

The time duration of the combination of the random access signal and the guard period used with Toyota’s 
Accused Instrumentalities is greater than a time duration of at least two of the plurality of OFDM symbols. 
E.g., 
 
See Claim 11. 
See element 11(d) showing the combination of the random access signal and a guard period greater than at 
least two of the plurality of OFDM symbols.  
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17.  The method of claim 11, wherein the 
frequency band includes an outer portion 
and a center portion, wherein the portion 
of the frequency band for the random 
access signal is in the center portion and 
uplink control signals are sent in the outer 
portion. 

See Claim 1.  
 
The frequency band used with Toyota’s Accused Instrumentalities includes an outer portion and a center 
portion, wherein the portion of the frequency band for the random access signal is in the center portion and 
uplink control signals are sent in the outer portion. E.g., 
 
For example, the uplink control channels, such as the PUCCH are allocate resources at the edges of an 
operating frequency band, e.g., an outer portion of the frequency band, whereas the PRACH or other random 
access signaling is sent via the PUSCH, which is allocated resources in between the edges, e.g., a center 
portion of the frequency band. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 14. 
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18.  The method of claim 11, wherein the 
random access signal is a spread spectrum 
signal 

The receiver random access signal used with Toyota’s Accused Instrumentalities is a spread spectrum 
signal. E.g., 
 
See Claim 11. 
 
For example, the UE transmits the random access signal, e.g., a random access preamble, on the PRACH to 
the eNodeB.   

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 11. 
 
The PRACH is transmitted in a portion, 6 physical resource blocks, of the uplink frequency bandwidth. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 35. 
 
The UE transmits a preamble over the PRACH.  The preamble is spread in the frequency domain by 
mapping, for formats 0-3, a length 839 sequence onto 839 subcarriers in the frequency domain.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 43. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at p. 387. 
 
 

 

 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6202   Filed 10/21/22   Page 987 of 1927



US Patent No. 10,833,908: Claim 19 
“The method of claim 11, further comprising: receiving broadcast information from the base station, the broadcast information indicating at least one 

sequence associated with the base station for use in producing the random access signal.” 

  130  

19. The method of claim 11, further 
comprising: 
receiving broadcast information from the 
base station, the broadcast information 
indicating at least one sequence associated 
with the base station for use in producing 
the random access signal. 

The receiver of Toyota’s Accused Instrumentalities further receive broadcast information from the base 
station, the broadcast information indicating at least one sequence associated with the base station for use in 
producing the random access signal. E.g., 
 
See Claim 11.  
The mobile station generates preamble sequences based on broadcasted information, including the 
RACH_ROOT_SEQUENCE as part of the system information.  

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 39. 
 

 
 
See e.g., 3GPP TS 36.213 V8.8.0 at pg. 16. 
 
– RadioResourceConfigCommon 
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The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify 
common radio resource configurations in the system information and in the mobility control information, 
respectively, e.g., the random access parameters and the static physical layer parameters. 

RadioResourceConfigCommon information element 

-- ASN1START 
 
RadioResourceConfigCommonSIB ::= SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon, 
 bcch-Config       BCCH-Config, 
 pcch-Config       PCCH-Config, 
 prach-Config      PRACH-ConfigSIB, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon, 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 pucch-ConfigCommon     PUCCH-ConfigCommon, 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon, 
 uplinkPowerControlCommon   UplinkPowerControlCommon, 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
RadioResourceConfigCommon ::=  SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon     OPTIONAL, -- Need ON 
 prach-Config      PRACH-Config, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon     OPTIONAL, -- Need ON 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 phich-Config      PHICH-Config      OPTIONAL, -- Need ON 
 pucch-ConfigCommon     PUCCH-ConfigCommon     OPTIONAL, -- Need ON 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon   OPTIONAL, -- Need ON 
 uplinkPowerControlCommon   UplinkPowerControlCommon   OPTIONAL, -- Need ON 
 antennaInfoCommon     AntennaInfoCommon   OPTIONAL, -- Need ON 
 p-Max        P-Max        OPTIONAL, -- Need OP 
 tdd-Config       TDD-Config       OPTIONAL, -- Cond TDD 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
BCCH-Config ::=      SEQUENCE { 
 modificationPeriodCoeff    ENUMERATED {n2, n4, n8, n16} 
} 
 
PCCH-Config ::=      SEQUENCE { 
 defaultPagingCycle     ENUMERATED { 
           rf32, rf64, rf128, rf256}, 
 nB         ENUMERATED { 
           fourT, twoT, oneT, halfT, quarterT, oneEighthT, 
           oneSixteenthT, oneThirtySecondT} 
} 
 
UL-CyclicPrefixLength ::=   ENUMERATED {len1, len2} 
 
-- ASN1STOP 
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See e.g., 36.331 V8.21.0 at pp. 128-129. 
 
 – RACH-ConfigCommon 

The IE RACH-ConfigCommon is used to specify the generic random access parameters. 
RACH-ConfigCommon information element 

-- ASN1START 
 
RACH-ConfigCommon ::=  SEQUENCE { 
 preambleInfo      SEQUENCE { 
  numberOfRA-Preambles    ENUMERATED { 
            n4, n8, n12, n16 ,n20, n24, n28, 
            n32, n36, n40, n44, n48, n52, n56, 
            n60, n64}, 
  preamblesGroupAConfig    SEQUENCE { 
   sizeOfRA-PreamblesGroupA   ENUMERATED { 
             n4, n8, n12, n16 ,n20, n24, n28, 
             n32, n36, n40, n44, n48, n52, n56, 
             n60}, 
   messageSizeGroupA     ENUMERATED {b56, b144, b208, b256}, 
   messagePowerOffsetGroupB   ENUMERATED { 
             minusinfinity, dB0, dB5, dB8, dB10, dB12, 
             dB15, dB18}, 
   ... 
  }   OPTIONAL             -- Need OP 
 }, 
 powerRampingParameters    SEQUENCE { 
  powerRampingStep     ENUMERATED {dB0, dB2,dB4, dB6}, 
  preambleInitialReceivedTargetPower ENUMERATED { 
            dBm-120, dBm-118, dBm-116, dBm-114, dBm-112, 
            dBm-110, dBm-108, dBm-106, dBm-104, dBm-102, 
            dBm-100, dBm-98, dBm-96, dBm-94, 
            dBm-92, dBm-90} 
 }, 
 ra-SupervisionInfo     SEQUENCE { 
  preambleTransMax     ENUMERATED { 
            n3, n4, n5, n6, n7, n8, n10, n20, n50, 
            n100, n200}, 
  ra-ResponseWindowSize    ENUMERATED { 
            sf2, sf3, sf4, sf5, sf6, sf7, 
            sf8, sf10}, 
  mac-ContentionResolutionTimer  ENUMERATED { 
            sf8, sf16, sf24, sf32, sf40, sf48, 
            sf56, sf64} 
 }, 
 maxHARQ-Msg3Tx      INTEGER (1..8), 
 ... 
} 
 
-- ASN1STOP 
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RACH-ConfigCommon field descriptions 
numberOfRA-Preambles 
Number of non-dedicated random access preambles in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, 
n8 corresponds to 8 and so on. 
preamblesGroupAConfig 
Provides the configuration for preamble grouping in TS 36.321 [6]. If the field is not signalled, the size of the random 
access preambles group A [6] is equal to numberOfRA-Preambles. 
sizeOfRA-PreamblesGroupA 
Size of the random access preambles group A in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, n8 
corresponds to 8 and so on. 
messageSizeGroupA 
Threshold for preamble selection in TS 36.321 [6]. Value in bits. Value b56 corresponds to 56 bits, b144 corresponds 
to 144 bits and so on. 
messagePowerOffsetGroupB 
Threshold for preamble selection in TS 36.321 [6]. Value in dB. Value minusinfinity corresponds to –infinity. Value dB0 
corresponds to 0 dB, dB5 corresponds to 5 dB and so on. 
powerRampingStep 
Power ramping factor in TS 36.321 [6]. Value in dB. Value dB0 corresponds to 0 dB, dB2 corresponds to 2 dB and so 
on. 
preambleInitialReceivedTargetPower 
Initial preamble power in TS 36.321 [6]. Value in dBm. Value dBm-120 corresponds to -120 dBm, dBm-118 
corresponds to -118 dBm and so on. 
preambleTransMax 
Maximum number of preamble transmission in TS 36.321 [6]. Value is an integer. Value n3 corresponds to 3, n4 
corresponds to 4 and so on. 
ra-ResponseWindowSize 
Duration of the RA response window in TS 36.321 [6]. Value in subframes. Value sf2 corresponds to 2 subframes, sf3 
corresponds to 3 subframes and so on. 
mac-ContentionResolutionTimer 
Timer for contention resolution in TS 36.321 [6]. Value in subframes. Value sf8 corresponds to 8 subframes, sf16 
corresponds to 16 subframes and so on. 
maxHARQ-Msg3Tx 
Maximum number of Msg3 HARQ transmissions in TS 36.321 [6], used for contention based random access. Value is 
an integer. 

 
See e.g., 36.331 V8.21.0 at pp. 126-127. 
 
See also Claim 9.  
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20. The method of claim 11, wherein the 
first uplink signal is provided by an 
OFDM transmitter signal processing 
circuit comprising: a serial to parallel 
converter, an inverse Fourier transform, 
and a cyclic prefix addition circuit. 

See Claim 11. 
 
Toyota’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at Release 8. This includes one or more components or modules implemented in 
hardware and/or software including circuitry, which comprises at least: a serial to parallel converter, an 
inverse Fourier transform, and a cyclic prefix addition circuit for an OFDM transmitter signal processing 
circuit that provides the first uplink signal. E.g., 
 
Toyota’s Accused Instrumentalities implement these circuit elements for transmitting an uplink signal:   
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
 
See also Claim 10.  
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21. A mobile station comprising: 
 

To the extent the preamble is considered a limitation, Toyota’s Accused Instrumentalities meet the preamble 
of claim 21 of the ’908 patent. E.g., 
 
Toyota’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at Release 8.  
 
For example, Toyota offers for sale, sells, and/or imports various vehicle models that are marketed and 
released with LTE cellular functionality and perform methods thereof, including but not limited to the 
models listed in the Plaintiff’s Disclosure Of Asserted Claims And Infringement Contentions.  
 
The LTE specification (Series 36, Release 8) supports user equipment (UE) to perform a random access 
(RACH) procedure.  

For clarity, Release 8 of the 36 series 3GPP specifications was frozen in December of 2008 and that release 
was used as the basis for the first wave of LTE equipment. The LTE marketplace currently supports a mix of 
releases from Release 8 through Release 17. Though for ease of review Release 8 of the LTE specification is 
cited below, the same or functionally identical content exists in each corresponding release on the market. 

An LTE communication system provides access to multiple users (user equipments (UEs)) through multiple 
cells associated with multiple eNodeBs.  
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 15. 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 18. 
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a first type of transmitter signal processing 
circuit configured to: 
generate a first uplink signal, wherein the 
first uplink signal is an orthogonal 
frequency division multiplexing (OFDM) 
signal and utilizes a frame format 
comprising a plurality of timeslots, each 
timeslot comprising a plurality of OFDM 
symbols; modulate the first uplink signal 
onto a set of OFDM subcarriers 

Toyota’s Accused Instrumentalities include a first type of transmitter signal processing circuit configured to 
generate a first uplink signal, wherein the first uplink signal is an orthogonal frequency division 
multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot 
comprising a plurality of OFDM symbols. E.g., 
 
The Toyota Accused Instrumentalities include circuitry to use the frequency bands for the LTE network. A 
frequency band used for LTE communication has an associated channel bandwidth over which uplink and 
downlink communication is transmitted between the UEs and the eNodeBs. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15. 
 
 
The mobile station modulates the first uplink signal onto a set of OFDM subcarriers. For the uplink, LTE 
uses a specific type of OFDMA (Orthogonal Frequency Division Multiple Access) referred to as either 
discrete Fourier Transform Spread (DFTS)-OFDM, or as SC-FDMA (Single Carrier – Frequency Division 
Multiple Access). 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28.  
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6214   Filed 10/21/22   Page 999 of 1927



  US Patent No. 10,833,908: Claim 21(b)  
“a first type of transmitter signal processing circuit configured to: 

generate a first uplink signal, wherein the first uplink signal is an orthogonal frequency division multiplexing (OFDM) signal and utilizes a frame 
format comprising a plurality of timeslots, each timeslot comprising a plurality of OFDM symbols; modulate the first uplink signal onto a set of OFDM 

subcarriers” 

  142  
 

The UE transmits OFDM signals carrying data on the physical uplink shared channel (PUSCH). 

 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
In LTE, both the type 1 and type 2 frame structures include multiple time slots. 
 

 
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6215   Filed 10/21/22   Page 1000 of 1927



  US Patent No. 10,833,908: Claim 21(b)  
“a first type of transmitter signal processing circuit configured to: 

generate a first uplink signal, wherein the first uplink signal is an orthogonal frequency division multiplexing (OFDM) signal and utilizes a frame 
format comprising a plurality of timeslots, each timeslot comprising a plurality of OFDM symbols; modulate the first uplink signal onto a set of OFDM 

subcarriers” 

  143  
 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 9. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 10. 
 
 
Each time slot includes 7 symbols for a normal cyclic prefix (6 for extended). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
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See also Daulman, Parkvall, and Skold, “4G: LTE/LTE-Advanced for Mobile Broadband,” Second Edition 
(2014) at p. 361 (illustrating an example preamble transmission across uplink resources) 
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a second type of transmitter signal 
processing circuit configured to generate 
an random access signal followed by a 
guard period, wherein the random access 
signal includes a sequence associated with 
a base station, 

Toyota’s Accused Instrumentalities includes a second type of transmitter signal processing circuit 
configured to generate an random access signal followed by a guard period, wherein the random access 
signal includes a sequence associated with a base station. E.g., 
 
The random access signal, e.g., a random access preamble transmitted on the PRACH occupies  a bandwidth 
corresponding to 6 consecutive resource blocks in both the type 1 and type 2 frame structures, which is a 
fraction of the overall channel bandwidth (frequency band) for any other bandwidth than the smallest. The 
range of the overall channel bandwidth is the bandwidth of 6 to 100 resource blocks, corresponding to 
bandwidths 1.4MHz to 20MHz, with 20MHz being the most commonly used bandwidth. The Accused 
Products are configured to operate within a channel bandwidth of more than 6 resource blocks. 
 

 

 
... 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33, 35-36. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
The random access burst includes a guard time added after the preamble transmission. 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 29. 
 

 
... 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pgs. 
377-378. 
 
The random access preamble includes one of 64 sequences e.g., Zadoff-Chu sequences, associated with each 
cell.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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wherein a time duration of a combination 
of the random access signal and the guard 
period is greater than a time duration of at 
least one of the plurality of OFDM 
symbols; and 
 
 

The time duration of a combination of the random access signal and the guard period implemented using 
Toyota’s Accused Instrumentalities is greater than a time duration of at least one of the plurality of OFDM 
symbols. E.g., 
 
LTE defines a basic time unit (Ts ) and is equal to 1/ (15000 x 2048) seconds. The OFDM symbol time is 
2048 *Ts or  66.7 µs. 
 

 
 ... 

 
 ... 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 7-8. 
 
 
An LTE slot typically has 7 symbols, except for extended cyclic prefix which has 6 symbols.  As a result, a 
symbol for a typical slot is ~2192 base time intervals and for extended cyclic prefix is ~2560 basic time 
intervals. 
 

 
... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
Preamble formats 0-4 have sequence lengths of 4096 to 49,152 basic time intervals. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 33. 
 

 
 
 
 
 
 
 
  
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6229   Filed 10/21/22   Page 1014 of 1927



US Patent No. 10,833,908: Claim 21(e) 
“a circuit configured to provide at least the first uplink signal or the random access signal to output a digital signal; a digital-to-analog (D/A) conversion 

circuit configured to convert the digital signal to an analog signal;” 

  157  

a circuit configured to provide at least the 
first uplink signal or the random access 
signal to output a digital signal;  
a digital-to-analog (D/A) conversion 
circuit configured to convert the digital 
signal to an analog signal; 
 

Toyota’s Accused Instrumentalities include a circuit configured to provide at least the first uplink signal or 
the random access signal to output a digital signal. E.g., 
 
Toyota’s Accused Instrumentalities implement at least these circuit elements for transmitting an uplink 
signal. The circuitry includes an analog to digital circuit to output a digital signal and a digital-to-analog 
(D/A) conversion circuit configured to convert the digital signal to an analog signal:   
 

 

 
 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
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wherein the mobile station is configured to 
transmit, to the base station, the analog 
signal in a frequency band, wherein the 
random access signal occupies in a 
frequency domain only a portion of the 
frequency band; 

Toyota’s Accused Instrumentalities are configured to transmit wherein the mobile station is configured to 
transmit, to the base station, the analog signal in a frequency band, wherein the random access signal 
occupies in a frequency domain only a portion of the frequency band. E.g., 
 
Random access signals are generated only for a portion of the frequency spectrum of an uplink.  

 
 
 
 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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wherein the mobile station is further 
configured to receive, from the base 
station, a second analog signal 
 

Toyota’s Accused Instrumentalities receive, from the base station, a second analog signal. E.g., 
 
Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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wherein the mobile station further 
comprises: an analog-to-digital (A/D) 
conversion circuit configured to convert 
the second analog signal to a second digital 
signal; and a receiver circuit configured to 
receive, based on the second digital signal, 
a response message. 

Toyota’s Accused Instrumentalities further include an analog-to-digital (A/D) conversion circuit configured 
to convert the second analog signal to a second digital signal and a receiver circuit configured to receive, 
based on the second digital signal, a response message. E.g., 
 
Toyota’s Accused Instrumentalities implement at least these circuit elements for transmitting an uplink 
signal. The circuit includes an analog to digital circuit configured to convert the second analog signal to a 
second digital signal; and a receiver circuit configured to receive, based on the second digital signal, a 
response message:   
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
 
 Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
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See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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22. The mobile station of claim 21, 
wherein: 

See Claim 21. 
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the receiver circuit is configured to 
determine if the response message 
identifies the sequence associated with the 
base station in the random access signal; 
and 

Toyota’s Accused Instrumentalities determines if the response message identifies the sequence associated 
with the base station in the random access signal. E.g., 
 
The Accused Instrumentalities monitor for the response message and identify the random access preamble 
identifiers received in the response and whether they match the transmitted random access preamble.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 2.  
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on a condition that the response message 
identifies the sequence associated with the 
base station in the random access signal, 
the first type of transmitter signal 
processing circuit is configured to transmit 
a second uplink signal. 

On a condition that the response message identifies the sequence associated with the base station in the 
random access signal, Toyota’s Accused Instrumentalities transmits a second uplink signal. E.g., 
 
When matching the transmitted random access preamble, the transmitter is configured to transmit a 
scheduled transmission, e.g., a Msg3 signal or an uplink control or data signal, in the uplink to the base 
station. 
 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 375. 
 
See also Claim 2.  
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23. The mobile station of claim 22, wherein 
the response message includes power 
adjustment information and  

The response message received by Toyota’s Accused Instrumentalities includes power adjustment 
information. E.g., 
 
See Claim 22.  
 
The response message can include an uplink grant with power adjustment information, such as TPC: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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wherein the first type of transmitter signal 
processing circuit is configured to transmit 
the second uplink signal according to the 
power adjustment information. 

Toyota’s Accused Instrumentalities transmits the second uplink signal according to the power adjustment 
information. E.g., 
 
The user equipment is configured to use the uplink grant on the PUSCH using the received TPC command: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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24. The mobile station of claim 21, 
wherein the portion of the frequency band 
used for transmission of the random 
access signal does not include control 
channels. 

The portion of the frequency band used for transmission of the random access signal by Toyota’s Accused 
Instrumentalities does not include control channels. E.g., 
 
See Claim 21.  
 
The uplink control channels, such as the PUCCH, does not overlap with the PRACH or other random access 
signaling, e.g., via the PUSCH.  
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 4.  
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25. The mobile station of claim 21, 
wherein the response message includes a 
mobile station identifier assigned to the 
mobile station. 

The response message received by the receiver of Toyota’s Accused Instrumentalities includes a mobile 
station identifier assigned to the mobile station. E.g., 
 
See Claim 21. 
 
The response message is both addressed by a Random Access Radio Network Temporary Identifier (RA-
RNTI) used by the mobile station and further assigns a Cell Radio Network Temporary Identifier (C-RNTI) 
to the receiving mobile station, both identifiers assigned to the mobile station.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 5.  
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26. The mobile station of claim 21, 
wherein the time duration of the 
combination of the random access signal 
and the guard period is greater than a time 
duration of at least two of the plurality of 
OFDM symbols. 

The time duration of the combination of the random access signal and the guard period used with Toyota’s 
Accused Instrumentalities is greater than a time duration of at least two of the plurality of OFDM symbols. 
E.g., 
 
See Claim 21. 
 
See element 21(d) showing the combination of the random access signal and a guard period greater than at 
least two of the plurality of OFDM symbols.  
 
See also Claim 6.  
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27.  The mobile station of claim 21, 
wherein the frequency band includes an 
outer portion and a center portion, wherein 
the portion of the frequency band for the 
random access signal is in the center 
portion and uplink control signals are sent 
in the outer portion. 

See Claim 1. 
 
The frequency band used with Toyota’s Accused Instrumentalities includes an outer portion and a center 
portion, wherein the portion of the frequency band for the random access signal is in the center portion and 
uplink control signals are sent in the outer portion. E.g., 
 
For example, the uplink control channels, such as the PUCCH are allocate resources at the edges of an 
operating frequency band, e.g., an outer portion of the frequency band, whereas the PRACH or other random 
access signaling is sent via the PUSCH, which is allocated resources in between the edges, e.g., a center 
portion of the frequency band. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
 
For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6269   Filed 10/21/22   Page 1054 of 1927



US Patent No. 10,833,908: Claim 27 
“The mobile station of claim 21, wherein the frequency band includes an outer portion and a center portion, wherein the portion of the frequency band for 

the random access signal is in the center portion and uplink control signals are sent in the outer portion.” 

  197  

determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
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. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 24. 
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28.  The mobile station of claim 21, 
wherein the random access signal is a 
spread spectrum signal. 

The receiver random access signal used with Toyota’s Accused Instrumentalities is a spread spectrum 
signal. E.g., 
 
See Claim 21. 
 
For example, the UE transmits the random access signal, e.g., a random access preamble, on the PRACH to 
the eNodeB.   

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 11. 
 
The PRACH is transmitted in a portion, 6 physical resource blocks, of the uplink frequency bandwidth. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 35. 
 
The UE transmits a preamble over the PRACH.  The preamble is spread in the frequency domain by 
mapping, for formats 0-3, a length 839 sequence onto 839 subcarriers in the frequency domain.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 43. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at p. 387. 
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29. The mobile station of claim 21, 
wherein: 
the receiver circuit is further configured to 
receive broadcast information from the 
base station, the broadcast information 
indicating at least one sequence associated 
with the base station for use in producing 
the random access signal. 

The receiver of Toyota’s Accused Instrumentalities further receive broadcast information from the base 
station, the broadcast information indicating at least one sequence associated with the base station for use in 
producing the random access signal. E.g., 
 
See Claim 11.  
The mobile station generates preamble sequences based on broadcasted information, including the 
RACH_ROOT_SEQUENCE as part of the System information.  

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 39. 
 

 
 
See e.g., 3GPP TS 36.213 V8.8.0 at pg. 16. 
 
– RadioResourceConfigCommon 
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The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify 
common radio resource configurations in the system information and in the mobility control information, 
respectively, e.g., the random access parameters and the static physical layer parameters. 

RadioResourceConfigCommon information element 

-- ASN1START 
 
RadioResourceConfigCommonSIB ::= SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon, 
 bcch-Config       BCCH-Config, 
 pcch-Config       PCCH-Config, 
 prach-Config      PRACH-ConfigSIB, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon, 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 pucch-ConfigCommon     PUCCH-ConfigCommon, 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon, 
 uplinkPowerControlCommon   UplinkPowerControlCommon, 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
RadioResourceConfigCommon ::=  SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon     OPTIONAL, -- Need ON 
 prach-Config      PRACH-Config, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon     OPTIONAL, -- Need ON 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 phich-Config      PHICH-Config      OPTIONAL, -- Need ON 
 pucch-ConfigCommon     PUCCH-ConfigCommon     OPTIONAL, -- Need ON 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon   OPTIONAL, -- Need ON 
 uplinkPowerControlCommon   UplinkPowerControlCommon   OPTIONAL, -- Need ON 
 antennaInfoCommon     AntennaInfoCommon   OPTIONAL, -- Need ON 
 p-Max        P-Max        OPTIONAL, -- Need OP 
 tdd-Config       TDD-Config       OPTIONAL, -- Cond TDD 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
BCCH-Config ::=      SEQUENCE { 
 modificationPeriodCoeff    ENUMERATED {n2, n4, n8, n16} 
} 
 
PCCH-Config ::=      SEQUENCE { 
 defaultPagingCycle     ENUMERATED { 
           rf32, rf64, rf128, rf256}, 
 nB         ENUMERATED { 
           fourT, twoT, oneT, halfT, quarterT, oneEighthT, 
           oneSixteenthT, oneThirtySecondT} 
} 
 
UL-CyclicPrefixLength ::=   ENUMERATED {len1, len2} 
 
-- ASN1STOP 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6281   Filed 10/21/22   Page 1066 of 1927



US Patent No. 10,833,908: Claim 29 
“The mobile station of claim 21, wherein: 

the receiver circuit is further configured to receive broadcast information from the base station, the broadcast information indicating at least one sequence 
associated with the base station for use in producing the random access signal.” 

  209  

 
See e.g., 36.331 V8.21.0 at pp. 128-129. 
 
 – RACH-ConfigCommon 

The IE RACH-ConfigCommon is used to specify the generic random access parameters. 
RACH-ConfigCommon information element 

-- ASN1START 
 
RACH-ConfigCommon ::=  SEQUENCE { 
 preambleInfo      SEQUENCE { 
  numberOfRA-Preambles    ENUMERATED { 
            n4, n8, n12, n16 ,n20, n24, n28, 
            n32, n36, n40, n44, n48, n52, n56, 
            n60, n64}, 
  preamblesGroupAConfig    SEQUENCE { 
   sizeOfRA-PreamblesGroupA   ENUMERATED { 
             n4, n8, n12, n16 ,n20, n24, n28, 
             n32, n36, n40, n44, n48, n52, n56, 
             n60}, 
   messageSizeGroupA     ENUMERATED {b56, b144, b208, b256}, 
   messagePowerOffsetGroupB   ENUMERATED { 
             minusinfinity, dB0, dB5, dB8, dB10, dB12, 
             dB15, dB18}, 
   ... 
  }   OPTIONAL             -- Need OP 
 }, 
 powerRampingParameters    SEQUENCE { 
  powerRampingStep     ENUMERATED {dB0, dB2,dB4, dB6}, 
  preambleInitialReceivedTargetPower ENUMERATED { 
            dBm-120, dBm-118, dBm-116, dBm-114, dBm-112, 
            dBm-110, dBm-108, dBm-106, dBm-104, dBm-102, 
            dBm-100, dBm-98, dBm-96, dBm-94, 
            dBm-92, dBm-90} 
 }, 
 ra-SupervisionInfo     SEQUENCE { 
  preambleTransMax     ENUMERATED { 
            n3, n4, n5, n6, n7, n8, n10, n20, n50, 
            n100, n200}, 
  ra-ResponseWindowSize    ENUMERATED { 
            sf2, sf3, sf4, sf5, sf6, sf7, 
            sf8, sf10}, 
  mac-ContentionResolutionTimer  ENUMERATED { 
            sf8, sf16, sf24, sf32, sf40, sf48, 
            sf56, sf64} 
 }, 
 maxHARQ-Msg3Tx      INTEGER (1..8), 
 ... 
} 
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-- ASN1STOP 

 
RACH-ConfigCommon field descriptions 

numberOfRA-Preambles 
Number of non-dedicated random access preambles in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, 
n8 corresponds to 8 and so on. 
preamblesGroupAConfig 
Provides the configuration for preamble grouping in TS 36.321 [6]. If the field is not signalled, the size of the random 
access preambles group A [6] is equal to numberOfRA-Preambles. 
sizeOfRA-PreamblesGroupA 
Size of the random access preambles group A in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, n8 
corresponds to 8 and so on. 
messageSizeGroupA 
Threshold for preamble selection in TS 36.321 [6]. Value in bits. Value b56 corresponds to 56 bits, b144 corresponds 
to 144 bits and so on. 
messagePowerOffsetGroupB 
Threshold for preamble selection in TS 36.321 [6]. Value in dB. Value minusinfinity corresponds to –infinity. Value dB0 
corresponds to 0 dB, dB5 corresponds to 5 dB and so on. 
powerRampingStep 
Power ramping factor in TS 36.321 [6]. Value in dB. Value dB0 corresponds to 0 dB, dB2 corresponds to 2 dB and so 
on. 
preambleInitialReceivedTargetPower 
Initial preamble power in TS 36.321 [6]. Value in dBm. Value dBm-120 corresponds to -120 dBm, dBm-118 
corresponds to -118 dBm and so on. 
preambleTransMax 
Maximum number of preamble transmission in TS 36.321 [6]. Value is an integer. Value n3 corresponds to 3, n4 
corresponds to 4 and so on. 
ra-ResponseWindowSize 
Duration of the RA response window in TS 36.321 [6]. Value in subframes. Value sf2 corresponds to 2 subframes, sf3 
corresponds to 3 subframes and so on. 
mac-ContentionResolutionTimer 
Timer for contention resolution in TS 36.321 [6]. Value in subframes. Value sf8 corresponds to 8 subframes, sf16 
corresponds to 16 subframes and so on. 
maxHARQ-Msg3Tx 
Maximum number of Msg3 HARQ transmissions in TS 36.321 [6], used for contention based random access. Value is 
an integer. 

 
See e.g., 36.331 V8.21.0 at pp. 126-127. 
 
See also Claim 9.  
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30. The mobile station of claim 21, 
wherein: the first type of transmitter signal 
processing circuit is an OFDM transmitter 
signal processing circuit comprising: a 
serial to parallel converter, an inverse 
Fourier transform, and a cyclic prefix 
addition circuit; and the OFDM 
transmitter signal processing circuit 
outputs the first uplink signal. 

See Claim 21  
 
Toyota’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at release 8. This includes one or more components or modules implemented in 
hardware and/or software including circuitry, which comprises at least: a serial to parallel converter, an 
inverse Fourier transform, and a cyclic prefix addition circuit for an OFDM transmitter signal processing 
circuit that outputs the first uplink signal. E.g., 
 
Toyota’s Accused Instrumentalities implement these circuit elements for transmitting an uplink signal:   
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
See also Claim 10.  
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1. A mobile station comprising: 
 

To the extent the preamble is considered a limitation, GM’s Accused Instrumentalities meet the preamble of 
claim 1 of the ’908 patent. E.g., 
 
GM’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at Release 8.  
 
For example, GM offers for sale, sells, and/or imports various vehicle models that are marketed and released 
with LTE cellular functionality and perform methods thereof, including but not limited to the models listed 
in the Plaintiff’s Disclosure Of Asserted Claims And Infringement Contentions.  
 
The LTE specification (Series 36, Release 8) supports user equipment (UE) to perform a random access 
(RACH) procedure.  

For clarity, Release 8 of the 36 series 3GPP specifications was frozen in December of 2008 and that release 
was used as the basis for the first wave of LTE equipment. The LTE marketplace currently supports a mix of 
releases from Release 8 through Release 17. Though for ease of review Release 8 of the LTE specification is 
cited below, the same or functionally identical content exists in each corresponding release on the market. 

An LTE communication system provides access to multiple users (user equipment (UEs)) through multiple 
cells associated with multiple eNodeBs.  
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 15. 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 18. 
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a transmitter configured to: transmit, to a 
base station, a first uplink signal within a 
frequency band, wherein the first uplink 
signal is an orthogonal frequency division 
multiplexing (OFDM) signal and utilizes a 
frame format comprising a plurality of 
timeslots, each timeslot comprising a 
plurality of OFDM symbols; 

GM’s Accused Instrumentalities include a transmitter configured to a transmitter configured to: transmit, to 
a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 
frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of 
timeslots, each timeslot comprising a plurality of OFDM symbols. E.g., 
 
For example, GM’s Accused Instrumentalities include one or more antennas for transmitting, with electronic 
circuitry, signals on an uplink band as defined in the standard. In particular, a frequency band used for LTE 
communication has an associated channel bandwidth over which uplink and downlink communication is 
transmitted between the UEs and the eNodeBs. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15. 
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For the uplink, LTE uses a specific type of OFDMA (Orthogonal Frequency Division Multiple Access) 
referred to as either discrete Fourier Transform Spread (DFTS)-OFDM, or as SC-FDMA (Single Carrier – 
Frequency Division Multiple Access). 
    

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28.  
 
The UE transmits OFDM signals carrying data on the physical uplink shared channel (PUSCH). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
In LTE, both the type 1 and type 2 frame structures include multiple time slots. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 9. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 10. 
 
 
Each time slot includes 7 symbols for a normal cyclic prefix (6 for extended). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
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See also Daulman, Parkvall, and Skold, “4G: LTE/LTE-Advanced for Mobile Broadband,” Second Edition 
(2014) at p. 361 (illustrating an example preamble transmission across uplink resources in only a portion of 
the frequency band) 
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transmit, to the base station, a random 
access signal followed by a guard period 
in only a portion of the frequency band, 
wherein the random access signal includes 
a sequence associated with the base station 

GM’s Accused Instrumentalities also transmit, to the base station, a random access signal followed by a 
guard period in only a portion of the frequency band, wherein the random access signal includes a sequence 
associated with the base station. E.g., 
   
The random access signal, e.g., a random access preamble, transmitted on the PRACH occupies  a 
bandwidth corresponding to 6 consecutive resource blocks in both the type 1 and type 2 frame structures, 
which is a fraction of the overall channel bandwidth (frequency band) for any other bandwidth than the 
smallest. The range of the overall channel bandwidth is the bandwidth of 6 to 100 resource blocks, 
corresponding to bandwidths 1.4MHz to 20MHz, with 20MHz being the most commonly used bandwidth. 
The Accused Products are configured to operate within a channel bandwidth of more than 6 resource blocks. 
 

 

 
... 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33, 35-36. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
The random access burst includes a guard time added after the preamble transmission. 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 29. 
 

 
... 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6302   Filed 10/21/22   Page 1087 of 1927



  US Patent No. 10,833,908: Claim 1(c) 
“transmit, to the base station, a random access signal followed by a guard period in only a portion of the frequency band, wherein the random access signal 

includes a sequence associated with the base station” 

  16  
 

 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pgs. 
377-378. 
 
The random access preamble includes one of 64 sequences, e.g., Zadoff-Chu sequences, associated with 
each cell.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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wherein a time duration of a combination 
of the random access signal and the guard 
period is greater than a time duration of at 
least one of the plurality of OFDM 
symbols 
 

The time duration of a combination of the random access signal and the guard period implemented using 
GM’s Accused Instrumentalities is greater than a time duration of at least one of the plurality of OFDM 
symbols. E.g., 
 
LTE defines a basic time unit (Ts ) and is equal to 1/ (15000 x 2048) seconds. The OFDM symbol time is 
2048 *Ts or  66.7 µs. 
 

 
 ... 

 
 ... 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 7-8. 
 
 
An LTE slot typically has 7 symbols, except for extended cyclic prefix which has 6 symbols.  As a result, a 
symbol for a typical slot is ~2192 base time intervals and for extended cyclic prefix is ~2560 basic time 
intervals. 
 

 
... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
Preamble formats 0-4 have sequence lengths of 4096 to 49,152 basic time intervals. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 33. 
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a receiver configured to receive, from the 
base station, a response message. 

GM’s Accused Instrumentalities include a receiver configured to receive, from the base station, a response 
message. E.g., 
 
Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
 

 

 
 

      ... 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6309   Filed 10/21/22   Page 1094 of 1927



US Patent No. 10,833,908: Claim 1(e) 
“a receiver configured to receive, from the base station, a response message” 

  23  

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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2. The mobile station of claim 1, wherein: 
 

See Claim 1. 
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the receiver is configured to determine if 
the response message identifies the 
sequence associated with the base station in 
the random access signal; and  

The receiver of GM’s Accused Instrumentalities is configured to determine if the response 
message identifies the sequence associated with the base station in the random access signal. E.g., 
 
The Accused Instrumentalities monitor for the response message and identify the random access preamble 
identifiers received in the response and whether they match the transmitted random access preamble.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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on a condition that the response message 
identifies the sequence associated with the 
base station in the random access signal, 
the transmitter is configured to transmit a 
second uplink signal.  

On a condition that the response message identifies the sequence associated with the base station in the 
random access signal, the transmitter in GM’s Accused Instrumentalities is configured to transmit a second 
uplink signal. E.g., 
 
When matching the transmitted random access preamble, the transmitter is configured to transmit a 
scheduled transmission, e.g., a Msg3 signal or an uplink control or data signal, in the uplink to the base 
station.  
  
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 375. 
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3.  The mobile station of claim 2, wherein 
the response message includes power 
adjustment information and  

The response message received by the receiver of GM’s Accused Instrumentalities includes power 
adjustment information. E.g., 
 
See Claim 12.  
 
The response message can include an uplink grant with power adjustment information, such as TPC: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
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wherein the transmitter is configured to 
transmit the second uplink signal 
according to the power adjustment 
information.  

The transmitter of GM’s Accused Instrumentalities is configured to transmit the second uplink signal 
according to the power adjustment information. E.g., 
 
The user equipment is configured to use the uplink grant on the PUSCH using the received TPC command: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
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4.  The mobile station of claim 1, wherein 
the portion of the frequency band used for 
transmission of the random access signal 
does not include control channels.  

The portion of the frequency band used for transmission of the random access signal by the transmitter of 
GM’s Accused Instrumentalities does not include control channels. E.g., 
 
See Claim 1. 
The uplink control channels, such as the PUCCH, do not overlap with the PRACH or other random access 
signaling, e.g., via the PUSCH.  
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
 
For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
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5.  The mobile station of claim 1, wherein 
the response message includes a mobile 
station identifier assigned to the mobile 
station.  

The response message received by the receiver of GM’s Accused Instrumentalities includes a mobile station 
identifier assigned to the mobile station. E.g., 
 
The response message is both addressed by a Random Access Radio Network Temporary Identifier (RA-
RNTI) used by the mobile station and further assigns a Cell Radio Network Temporary Identifier (C-RNTI) 
to the receiving mobile station, both identifiers assigned to the mobile station.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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6.  The mobile station of claim 1, wherein 
the time duration of the combination of 
the random access signal and the guard 
period is greater than a time duration of at 
least two of the plurality of OFDM 
symbols.  

The time duration of the combination of the random access signal and the guard period used with GM’s 
Accused Instrumentalities is greater than a time duration of at least two of the plurality of OFDM symbols. 
E.g., 
 
See Claim 1.  
See element 1(d) showing the combination of the random access signal and a guard period greater than at 
least two of the plurality of OFDM symbols.  
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7.  The mobile station of claim 1, wherein 
the frequency band includes an outer 
portion and a center portion, wherein the 
portion of the frequency band for the 
random access signal is in the center 
portion and uplink control signals are sent 
in the outer portion. 

See Claim 1. 
 
The frequency band used with GM’s Accused Instrumentalities includes an outer portion and a center 
portion, wherein the portion of the frequency band for the random access signal is in the center portion and 
uplink control signals are sent in the outer portion. E.g., 
 
For example, the uplink control channels, such as the PUCCH are allocate resources at the edges of an 
operating frequency band, e.g., an outer portion of the frequency band, whereas the PRACH or other random 
access signaling is sent via the PUSCH, which is allocated resources in between the edges, e.g., a center 
portion of the frequency band. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 4. 
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8.  The mobile station of claim 1, wherein 
the random access signal is a spread 
spectrum signal 

The receiver random access signal used with GM’s Accused Instrumentalities is a spread spectrum signal. 
E.g., 
 
See Claim 1. 
 
For example, the UE transmits the random access signal, e.g., a random access preamble, on the PRACH to 
the eNodeB.   

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 11. 
 
The PRACH is transmitted in a portion, 6 physical resource blocks, of the uplink frequency bandwidth. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 35. 
 
The UE transmits a preamble over the PRACH.  The preamble is spread in the frequency domain by 
mapping, for formats 0-3, a length 839 sequence onto 839 subcarriers in the frequency domain.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 43. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at p. 387. 
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9.  The mobile station of claim 1, wherein: 
the receiver is further configured to receive 
broadcast information from the base 
station, the broadcast information 
indicating at least one sequence associated 
with the base station for use in producing 
the random access signal. 

The receiver of GM’s Accused Instrumentalities is further configured to receive broadcast information from 
the base station, the broadcast information indicating at least one sequence associated with the base station 
for use in producing the random access signal. E.g., 
 
See Claim 1, element 1(e). 
 
The mobile station generates preamble sequences based on broadcasted information, including the 
RACH_ROOT_SEQUENCE as part of the System information.  

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 39. 
 
 

 
 
See e.g., 3GPP TS 36.213 V8.8.0 at pg. 16. 
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– RadioResourceConfigCommon 
The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify 
common radio resource configurations in the system information and in the mobility control information, 
respectively, e.g., the random access parameters and the static physical layer parameters. 

RadioResourceConfigCommon information element 

-- ASN1START 
 
RadioResourceConfigCommonSIB ::= SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon, 
 bcch-Config       BCCH-Config, 
 pcch-Config       PCCH-Config, 
 prach-Config      PRACH-ConfigSIB, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon, 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 pucch-ConfigCommon     PUCCH-ConfigCommon, 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon, 
 uplinkPowerControlCommon   UplinkPowerControlCommon, 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
RadioResourceConfigCommon ::=  SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon     OPTIONAL, -- Need ON 
 prach-Config      PRACH-Config, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon     OPTIONAL, -- Need ON 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 phich-Config      PHICH-Config      OPTIONAL, -- Need ON 
 pucch-ConfigCommon     PUCCH-ConfigCommon     OPTIONAL, -- Need ON 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon   OPTIONAL, -- Need ON 
 uplinkPowerControlCommon   UplinkPowerControlCommon   OPTIONAL, -- Need ON 
 antennaInfoCommon     AntennaInfoCommon   OPTIONAL, -- Need ON 
 p-Max        P-Max        OPTIONAL, -- Need OP 
 tdd-Config       TDD-Config       OPTIONAL, -- Cond TDD 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
BCCH-Config ::=      SEQUENCE { 
 modificationPeriodCoeff    ENUMERATED {n2, n4, n8, n16} 
} 
 
PCCH-Config ::=      SEQUENCE { 
 defaultPagingCycle     ENUMERATED { 
           rf32, rf64, rf128, rf256}, 
 nB         ENUMERATED { 
           fourT, twoT, oneT, halfT, quarterT, oneEighthT, 
           oneSixteenthT, oneThirtySecondT} 
} 
 
UL-CyclicPrefixLength ::=   ENUMERATED {len1, len2} 
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-- ASN1STOP 

 
See e.g., 36.331 V8.21.0 at pp. 128-129. 
 
 – RACH-ConfigCommon 

The IE RACH-ConfigCommon is used to specify the generic random access parameters. 
RACH-ConfigCommon information element 

-- ASN1START 
 
RACH-ConfigCommon ::=  SEQUENCE { 
 preambleInfo      SEQUENCE { 
  numberOfRA-Preambles    ENUMERATED { 
            n4, n8, n12, n16 ,n20, n24, n28, 
            n32, n36, n40, n44, n48, n52, n56, 
            n60, n64}, 
  preamblesGroupAConfig    SEQUENCE { 
   sizeOfRA-PreamblesGroupA   ENUMERATED { 
             n4, n8, n12, n16 ,n20, n24, n28, 
             n32, n36, n40, n44, n48, n52, n56, 
             n60}, 
   messageSizeGroupA     ENUMERATED {b56, b144, b208, b256}, 
   messagePowerOffsetGroupB   ENUMERATED { 
             minusinfinity, dB0, dB5, dB8, dB10, dB12, 
             dB15, dB18}, 
   ... 
  }   OPTIONAL             -- Need OP 
 }, 
 powerRampingParameters    SEQUENCE { 
  powerRampingStep     ENUMERATED {dB0, dB2,dB4, dB6}, 
  preambleInitialReceivedTargetPower ENUMERATED { 
            dBm-120, dBm-118, dBm-116, dBm-114, dBm-112, 
            dBm-110, dBm-108, dBm-106, dBm-104, dBm-102, 
            dBm-100, dBm-98, dBm-96, dBm-94, 
            dBm-92, dBm-90} 
 }, 
 ra-SupervisionInfo     SEQUENCE { 
  preambleTransMax     ENUMERATED { 
            n3, n4, n5, n6, n7, n8, n10, n20, n50, 
            n100, n200}, 
  ra-ResponseWindowSize    ENUMERATED { 
            sf2, sf3, sf4, sf5, sf6, sf7, 
            sf8, sf10}, 
  mac-ContentionResolutionTimer  ENUMERATED { 
            sf8, sf16, sf24, sf32, sf40, sf48, 
            sf56, sf64} 
 }, 
 maxHARQ-Msg3Tx      INTEGER (1..8), 
 ... 
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} 
 
-- ASN1STOP 

 
RACH-ConfigCommon field descriptions 

numberOfRA-Preambles 
Number of non-dedicated random access preambles in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, 
n8 corresponds to 8 and so on. 
preamblesGroupAConfig 
Provides the configuration for preamble grouping in TS 36.321 [6]. If the field is not signalled, the size of the random 
access preambles group A [6] is equal to numberOfRA-Preambles. 
sizeOfRA-PreamblesGroupA 
Size of the random access preambles group A in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, n8 
corresponds to 8 and so on. 
messageSizeGroupA 
Threshold for preamble selection in TS 36.321 [6]. Value in bits. Value b56 corresponds to 56 bits, b144 corresponds 
to 144 bits and so on. 
messagePowerOffsetGroupB 
Threshold for preamble selection in TS 36.321 [6]. Value in dB. Value minusinfinity corresponds to –infinity. Value dB0 
corresponds to 0 dB, dB5 corresponds to 5 dB and so on. 
powerRampingStep 
Power ramping factor in TS 36.321 [6]. Value in dB. Value dB0 corresponds to 0 dB, dB2 corresponds to 2 dB and so 
on. 
preambleInitialReceivedTargetPower 
Initial preamble power in TS 36.321 [6]. Value in dBm. Value dBm-120 corresponds to -120 dBm, dBm-118 
corresponds to -118 dBm and so on. 
preambleTransMax 
Maximum number of preamble transmission in TS 36.321 [6]. Value is an integer. Value n3 corresponds to 3, n4 
corresponds to 4 and so on. 
ra-ResponseWindowSize 
Duration of the RA response window in TS 36.321 [6]. Value in subframes. Value sf2 corresponds to 2 subframes, sf3 
corresponds to 3 subframes and so on. 
mac-ContentionResolutionTimer 
Timer for contention resolution in TS 36.321 [6]. Value in subframes. Value sf8 corresponds to 8 subframes, sf16 
corresponds to 16 subframes and so on. 
maxHARQ-Msg3Tx 
Maximum number of Msg3 HARQ transmissions in TS 36.321 [6], used for contention based random access. Value is 
an integer. 

 
See e.g., 36.331 V8.21.0 at pp. 126-127. 
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10. The mobile station of claim 1, wherein 
the transmitter includes an OFDM 
transmitter signal processing circuit 
comprising: a serial to parallel converter, 
an inverse Fourier transform, and a cyclic 
prefix addition circuit; and the OFDM 
transmitter signal processing circuit 
outputs the first uplink signal. 

See Claim 1. 
 
GM’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at release 8. This includes one or more components or modules implemented in 
hardware and/or software including circuitry, which comprises at least: a serial to parallel converter, an 
inverse Fourier transform, and a cyclic prefix addition circuit for an OFDM transmitter signal processing 
circuit that outputs the first uplink signal. E.g., 
 
GM’s Accused Instrumentalities implement these circuit elements for transmitting the uplink signal:   
 

 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6354   Filed 10/21/22   Page 1139 of 1927



 
US Patent No. 10,833,908: Claim 10 

“The mobile station of claim 1, wherein the transmitter includes an OFDM transmitter signal processing circuit comprising: a serial to parallel converter, an 
inverse Fourier transform, and a cyclic prefix addition circuit; and the OFDM transmitter signal processing circuit outputs the first uplink signal.” 

 

  68  

 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
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11. A method performed by a mobile 
station, the method comprising: 
 

To the extent the preamble is considered a limitation, GM’s Accused Instrumentalities meet the preamble of 
claim 11 of the ’908 patent. E.g., 
 
GM’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at Release 8.  
 
For example, GM offers for sale, sells, and/or imports various vehicle models that are marketed and released 
with LTE cellular functionality and perform methods thereof, including but not limited to the models listed 
in the Plaintiff’s Disclosure Of Asserted Claims And Infringement Contentions.  
 
The LTE specification (Series 36, Release 8) supports user equipment (UE) to perform a random access 
(RACH) procedure.  

For clarity, Release 8 of the 36 series 3GPP specifications was frozen in December of 2008 and that release 
was used as the basis for the first wave of LTE equipment. The LTE marketplace currently supports a mix of 
releases from Release 8 through Release 17. Though for ease of review Release 8 of the LTE specification is 
cited below, the same or functionally identical content exists in each corresponding release on the market. 

An LTE communication system provides access to multiple users (user equipments (UEs)) through multiple 
cells associated with multiple eNodeBs.  
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 15.  
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 18. 
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transmitting, to a base station, a first uplink 
signal within a frequency band, wherein the 
first uplink signal is an orthogonal 
frequency division multiplexing (OFDM) 
signal and utilizes a frame format 
comprising a plurality of timeslots, each 
timeslot comprising a plurality of OFDM 
symbols; 
 

GM’s Accused Instrumentalities transmit, to a base station, a first uplink signal within a frequency band, 
wherein the first uplink signal is an OFDM signal and utilizes a frame format comprising a plurality of 
timeslots, each timeslot comprising a plurality of OFDM symbols. E.g., 
 
A frequency band used for LTE communication has an associated channel bandwidth over which uplink and 
downlink communication is transmitted between the UEs and the eNodeBs. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15. 
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For the uplink, LTE uses a specific type of OFDMA (Orthogonal Frequency Division Multiple Access) 
referred to as either discrete Fourier Transform Spread (DFTS)-OFDM, or as SC-FDMA (Single Carrier – 
Frequency Division Multiple Access). 
    

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28.  
 
The UE transmits OFDM signals carrying data on the physical uplink shared channel (PUSCH). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
In LTE, both the type 1 and type 2 frame structures include multiple time slots. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 9. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 10. 
 
 
Each time slot includes 7 symbols for a normal cyclic prefix (6 for extended). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6364   Filed 10/21/22   Page 1149 of 1927



  US Patent No. 10,833,908: Claim 11(b)  
“transmitting, to the base station, an random access signal followed by a guard period in only a portion of the frequency band, wherein the random 

access signal includes a sequence associated with the base station,” 

  78  
 

 
See also Daulman, Parkvall, and Skold, “4G: LTE/LTE-Advanced for Mobile Broadband,” Second Edition 
(2014) at p. 361 (illustrating an example preamble transmission across uplink resources) 
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transmitting, to the base station, an 
random access signal followed by a guard 
period in only a portion of the frequency 
band, wherein the random access signal 
includes a sequence associated with the 
base station, 

GM’s Accused Instrumentalities transmit, to the base station, an random access signal followed by a guard 
period in only a portion of the frequency band, wherein the random access signal includes a sequence 
associated with the base station. E.g., 
 
The random access signal, e.g., a random access preamble transmitted on the PRACH occupies a bandwidth 
corresponding to 6 consecutive resource blocks in both the type 1 and type 2 frame structures, which is a 
fraction of the overall channel bandwidth (frequency band) for any other bandwidth than the smallest. The 
range of the overall channel bandwidth is the bandwidth of 6 to 100 resource blocks, corresponding to 
bandwidths 1.4MHz to 20MHz, with 20MHz being the most commonly used bandwidth. The Accused 
Products are configured to operate within a channel bandwidth of more than 6 resource blocks. 
 

 

 
... 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6366   Filed 10/21/22   Page 1151 of 1927



  US Patent No. 10,833,908: Claim 11(c) 
“transmitting, to the base station, an random access signal followed by a guard period in only a portion of the frequency band, wherein the random access 

signal includes a sequence associated with the base station,” 

  80  
 

 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33, 35-36. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
The random access burst includes a guard time added after the preamble transmission. 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 29. 
 

 
... 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pgs. 
377-378. 
 
The random access preamble includes one of 64 sequences e.g., Zadoff-Chu sequences, associated with each 
cell.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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wherein a time duration of a combination 
of the random access signal and the guard 
period is greater than a time duration of at 
least one of the plurality of OFDM 
symbols; and 
 
 

The time duration of a combination of the random access signal and the guard period implemented using 
GM’s Accused Instrumentalities is greater than a time duration of at least one of the plurality of OFDM 
symbols. E.g., 
 
LTE defines a basic time unit (Ts ) and is equal to 1/ (15000 x 2048) seconds. The OFDM symbol time is 
2048 *Ts or  66.7 µs. 
 

 
 ... 

 
 ... 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 7-8. 
 
 
An LTE slot typically has 7 symbols, except for extended cyclic prefix which has 6 symbols.  As a result, a 
symbol for a typical slot is ~2192 base time intervals and for extended cyclic prefix is ~2560 basic time 
intervals. 
 

 
... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
Preamble formats 0-4 have sequence lengths of 4096 to 49,152 basic time intervals. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 33. 
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receiving, from the base station, a response 
message. 
 
 
; 

GM’s Accused Instrumentalities receive, from the base station, a response message. E.g., 
 
Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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12.  The method claim 11, further 
comprising: 

See Claim 11. 
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determining if the response message 
identifies the sequence associated with the 
base station in the random access signal; 
and 

GM’s Accused Instrumentalities determines if the response message identifies the sequence associated with 
the base station in the random access signal. E.g., 
 
The Accused Instrumentalities monitor for the response message and identify the random access preamble 
identifiers received in the response and whether they match the transmitted random access preamble.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 2.  
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on a condition that the response message 
identifies the sequence associated with the 
base station in the random access signal, 
transmitting a second uplink signal.  

On a condition that the response message identifies the sequence associated with the base station in the 
random access signal, GM’s Accused Instrumentalities transmits a second uplink signal. E.g., 
 
When matching the transmitted random access preamble, the transmitter is configured to transmit a 
scheduled transmission, e.g., a Msg3 signal or an uplink control or data signal, in the uplink to the base 
station. 
 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 375. 
 
See also Claim 2.  
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13.  The method of claim 12, wherein the 
response message includes power 
adjustment information and  

The response message received by GM’s Accused Instrumentalities includes power adjustment information. 
E.g., 
 
The response message can include an uplink grant with power adjustment information, such as TPC: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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wherein the second uplink signal is 
transmitted according to the power 
adjustment information.  

GM’s Accused Instrumentalities transmits the second uplink signal according to the power adjustment 
information. E.g., 
 
The user equipment is configured to use the uplink grant on the PUSCH using the received TPC command: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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14.  The method of claim 11, wherein the 
portion of the frequency band used for 
transmission of the random access signal 
does not include control channels.  

The portion of the frequency band used for transmission of the random access signal by GM’s Accused 
Instrumentalities does not include control channels. E.g., 
 
See Claim 11.  
The uplink control channels, such as the PUCCH, does not overlap with the PRACH or other random access 
signaling, e.g., via the PUSCH.  
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
determined by the parameter prach-FrequencyOffset nRA

PRBoffset. For FDD, the parameter directly determines 
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the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 4.  
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15.  The method of claim 11, wherein the 
response message includes a mobile 
station identifier assigned to the mobile 
station. 

The response message received by the receiver of GM’s Accused Instrumentalities includes a mobile station 
identifier assigned to the mobile station. E.g., 
 
See Claim 11. 
 
The response message is both addressed by a Random Access Radio Network Temporary Identifier (RA-
RNTI) used by the mobile station and further assigns a Cell Radio Network Temporary Identifier (C-RNTI) 
to the receiving mobile station, both identifiers assigned to the mobile station.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 5.  
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16. The method of claim 11, wherein the 
time duration of the combination of the 
random access signal and the guard period 
is greater than a time duration of at least 
two of the plurality of OFDM symbols. 

The time duration of the combination of the random access signal and the guard period used with GM’s 
Accused Instrumentalities is greater than a time duration of at least two of the plurality of OFDM symbols. 
E.g., 
 
See Claim 11. 
See element 11(d) showing the combination of the random access signal and a guard period greater than at 
least two of the plurality of OFDM symbols.  
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17.  The method of claim 11, wherein the 
frequency band includes an outer portion 
and a center portion, wherein the portion 
of the frequency band for the random 
access signal is in the center portion and 
uplink control signals are sent in the outer 
portion. 

See Claim 1.  
 
The frequency band used with GM’s Accused Instrumentalities includes an outer portion and a center 
portion, wherein the portion of the frequency band for the random access signal is in the center portion and 
uplink control signals are sent in the outer portion. E.g., 
 
For example, the uplink control channels, such as the PUCCH are allocate resources at the edges of an 
operating frequency band, e.g., an outer portion of the frequency band, whereas the PRACH or other random 
access signaling is sent via the PUSCH, which is allocated resources in between the edges, e.g., a center 
portion of the frequency band. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 14. 
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18.  The method of claim 11, wherein the 
random access signal is a spread spectrum 
signal 

The receiver random access signal used with GM’s Accused Instrumentalities is a spread spectrum signal. 
E.g., 
 
See Claim 11. 
 
For example, the UE transmits the random access signal, e.g., a random access preamble, on the PRACH to 
the eNodeB.   

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 11. 
 
The PRACH is transmitted in a portion, 6 physical resource blocks, of the uplink frequency bandwidth. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 35. 
 
The UE transmits a preamble over the PRACH.  The preamble is spread in the frequency domain by 
mapping, for formats 0-3, a length 839 sequence onto 839 subcarriers in the frequency domain.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 43. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at p. 387. 
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19. The method of claim 11, further 
comprising: 
receiving broadcast information from the 
base station, the broadcast information 
indicating at least one sequence associated 
with the base station for use in producing 
the random access signal. 

The receiver of GM’s Accused Instrumentalities further receive broadcast information from the base station, 
the broadcast information indicating at least one sequence associated with the base station for use in 
producing the random access signal. E.g., 
 
See Claim 11.  
The mobile station generates preamble sequences based on broadcasted information, including the 
RACH_ROOT_SEQUENCE as part of the system information.  

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 39. 
 

 
 
See e.g., 3GPP TS 36.213 V8.8.0 at pg. 16. 
 
– RadioResourceConfigCommon 
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The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify 
common radio resource configurations in the system information and in the mobility control information, 
respectively, e.g., the random access parameters and the static physical layer parameters. 

RadioResourceConfigCommon information element 

-- ASN1START 
 
RadioResourceConfigCommonSIB ::= SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon, 
 bcch-Config       BCCH-Config, 
 pcch-Config       PCCH-Config, 
 prach-Config      PRACH-ConfigSIB, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon, 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 pucch-ConfigCommon     PUCCH-ConfigCommon, 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon, 
 uplinkPowerControlCommon   UplinkPowerControlCommon, 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
RadioResourceConfigCommon ::=  SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon     OPTIONAL, -- Need ON 
 prach-Config      PRACH-Config, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon     OPTIONAL, -- Need ON 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 phich-Config      PHICH-Config      OPTIONAL, -- Need ON 
 pucch-ConfigCommon     PUCCH-ConfigCommon     OPTIONAL, -- Need ON 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon   OPTIONAL, -- Need ON 
 uplinkPowerControlCommon   UplinkPowerControlCommon   OPTIONAL, -- Need ON 
 antennaInfoCommon     AntennaInfoCommon   OPTIONAL, -- Need ON 
 p-Max        P-Max        OPTIONAL, -- Need OP 
 tdd-Config       TDD-Config       OPTIONAL, -- Cond TDD 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
BCCH-Config ::=      SEQUENCE { 
 modificationPeriodCoeff    ENUMERATED {n2, n4, n8, n16} 
} 
 
PCCH-Config ::=      SEQUENCE { 
 defaultPagingCycle     ENUMERATED { 
           rf32, rf64, rf128, rf256}, 
 nB         ENUMERATED { 
           fourT, twoT, oneT, halfT, quarterT, oneEighthT, 
           oneSixteenthT, oneThirtySecondT} 
} 
 
UL-CyclicPrefixLength ::=   ENUMERATED {len1, len2} 
 
-- ASN1STOP 
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See e.g., 36.331 V8.21.0 at pp. 128-129. 
 
 – RACH-ConfigCommon 

The IE RACH-ConfigCommon is used to specify the generic random access parameters. 
RACH-ConfigCommon information element 

-- ASN1START 
 
RACH-ConfigCommon ::=  SEQUENCE { 
 preambleInfo      SEQUENCE { 
  numberOfRA-Preambles    ENUMERATED { 
            n4, n8, n12, n16 ,n20, n24, n28, 
            n32, n36, n40, n44, n48, n52, n56, 
            n60, n64}, 
  preamblesGroupAConfig    SEQUENCE { 
   sizeOfRA-PreamblesGroupA   ENUMERATED { 
             n4, n8, n12, n16 ,n20, n24, n28, 
             n32, n36, n40, n44, n48, n52, n56, 
             n60}, 
   messageSizeGroupA     ENUMERATED {b56, b144, b208, b256}, 
   messagePowerOffsetGroupB   ENUMERATED { 
             minusinfinity, dB0, dB5, dB8, dB10, dB12, 
             dB15, dB18}, 
   ... 
  }   OPTIONAL             -- Need OP 
 }, 
 powerRampingParameters    SEQUENCE { 
  powerRampingStep     ENUMERATED {dB0, dB2,dB4, dB6}, 
  preambleInitialReceivedTargetPower ENUMERATED { 
            dBm-120, dBm-118, dBm-116, dBm-114, dBm-112, 
            dBm-110, dBm-108, dBm-106, dBm-104, dBm-102, 
            dBm-100, dBm-98, dBm-96, dBm-94, 
            dBm-92, dBm-90} 
 }, 
 ra-SupervisionInfo     SEQUENCE { 
  preambleTransMax     ENUMERATED { 
            n3, n4, n5, n6, n7, n8, n10, n20, n50, 
            n100, n200}, 
  ra-ResponseWindowSize    ENUMERATED { 
            sf2, sf3, sf4, sf5, sf6, sf7, 
            sf8, sf10}, 
  mac-ContentionResolutionTimer  ENUMERATED { 
            sf8, sf16, sf24, sf32, sf40, sf48, 
            sf56, sf64} 
 }, 
 maxHARQ-Msg3Tx      INTEGER (1..8), 
 ... 
} 
 
-- ASN1STOP 
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RACH-ConfigCommon field descriptions 
numberOfRA-Preambles 
Number of non-dedicated random access preambles in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, 
n8 corresponds to 8 and so on. 
preamblesGroupAConfig 
Provides the configuration for preamble grouping in TS 36.321 [6]. If the field is not signalled, the size of the random 
access preambles group A [6] is equal to numberOfRA-Preambles. 
sizeOfRA-PreamblesGroupA 
Size of the random access preambles group A in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, n8 
corresponds to 8 and so on. 
messageSizeGroupA 
Threshold for preamble selection in TS 36.321 [6]. Value in bits. Value b56 corresponds to 56 bits, b144 corresponds 
to 144 bits and so on. 
messagePowerOffsetGroupB 
Threshold for preamble selection in TS 36.321 [6]. Value in dB. Value minusinfinity corresponds to –infinity. Value dB0 
corresponds to 0 dB, dB5 corresponds to 5 dB and so on. 
powerRampingStep 
Power ramping factor in TS 36.321 [6]. Value in dB. Value dB0 corresponds to 0 dB, dB2 corresponds to 2 dB and so 
on. 
preambleInitialReceivedTargetPower 
Initial preamble power in TS 36.321 [6]. Value in dBm. Value dBm-120 corresponds to -120 dBm, dBm-118 
corresponds to -118 dBm and so on. 
preambleTransMax 
Maximum number of preamble transmission in TS 36.321 [6]. Value is an integer. Value n3 corresponds to 3, n4 
corresponds to 4 and so on. 
ra-ResponseWindowSize 
Duration of the RA response window in TS 36.321 [6]. Value in subframes. Value sf2 corresponds to 2 subframes, sf3 
corresponds to 3 subframes and so on. 
mac-ContentionResolutionTimer 
Timer for contention resolution in TS 36.321 [6]. Value in subframes. Value sf8 corresponds to 8 subframes, sf16 
corresponds to 16 subframes and so on. 
maxHARQ-Msg3Tx 
Maximum number of Msg3 HARQ transmissions in TS 36.321 [6], used for contention based random access. Value is 
an integer. 

 
See e.g., 36.331 V8.21.0 at pp. 126-127. 
 
See also Claim 9.  
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20. The method of claim 11, wherein the 
first uplink signal is provided by an 
OFDM transmitter signal processing 
circuit comprising: a serial to parallel 
converter, an inverse Fourier transform, 
and a cyclic prefix addition circuit. 

See Claim 11. 
 
GM’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at Release 8. This includes one or more components or modules implemented in 
hardware and/or software including circuitry, which comprises at least: a serial to parallel converter, an 
inverse Fourier transform, and a cyclic prefix addition circuit for an OFDM transmitter signal processing 
circuit that provides the first uplink signal. E.g., 
 
GM’s Accused Instrumentalities implement these circuit elements for transmitting an uplink signal:   
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
 
See also Claim 10.  
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21. A mobile station comprising: 
 

To the extent the preamble is considered a limitation, GM’s Accused Instrumentalities meet the preamble of 
claim 21 of the ’908 patent. E.g., 
 
GM’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at Release 8.  
 
For example, GM offers for sale, sells, and/or imports various vehicle models that are marketed and released 
with LTE cellular functionality and perform methods thereof, including but not limited to the models listed 
in the Plaintiff’s Disclosure Of Asserted Claims And Infringement Contentions.  
 
The LTE specification (Series 36, Release 8) supports user equipment (UE) to perform a random access 
(RACH) procedure.  

For clarity, Release 8 of the 36 series 3GPP specifications was frozen in December of 2008 and that release 
was used as the basis for the first wave of LTE equipment. The LTE marketplace currently supports a mix of 
releases from Release 8 through Release 17. Though for ease of review Release 8 of the LTE specification is 
cited below, the same or functionally identical content exists in each corresponding release on the market. 

An LTE communication system provides access to multiple users (user equipments (UEs)) through multiple 
cells associated with multiple eNodeBs.  
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 15. 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 18. 
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a first type of transmitter signal processing 
circuit configured to: 
generate a first uplink signal, wherein the 
first uplink signal is an orthogonal 
frequency division multiplexing (OFDM) 
signal and utilizes a frame format 
comprising a plurality of timeslots, each 
timeslot comprising a plurality of OFDM 
symbols; modulate the first uplink signal 
onto a set of OFDM subcarriers 

GM’s Accused Instrumentalities include a first type of transmitter signal processing circuit configured to 
generate a first uplink signal, wherein the first uplink signal is an orthogonal frequency division 
multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot 
comprising a plurality of OFDM symbols. E.g., 
 
The GM Accused Instrumentalities include circuitry to use the frequency bands for the LTE network. A 
frequency band used for LTE communication has an associated channel bandwidth over which uplink and 
downlink communication is transmitted between the UEs and the eNodeBs. 
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Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6427   Filed 10/21/22   Page 1212 of 1927



  US Patent No. 10,833,908: Claim 21(b)  
“a first type of transmitter signal processing circuit configured to: 

generate a first uplink signal, wherein the first uplink signal is an orthogonal frequency division multiplexing (OFDM) signal and utilizes a frame 
format comprising a plurality of timeslots, each timeslot comprising a plurality of OFDM symbols; modulate the first uplink signal onto a set of OFDM 

subcarriers” 

  141  
 

See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15. 
 
 
The mobile station modulates the first uplink signal onto a set of OFDM subcarriers. For the uplink, LTE 
uses a specific type of OFDMA (Orthogonal Frequency Division Multiple Access) referred to as either 
discrete Fourier Transform Spread (DFTS)-OFDM, or as SC-FDMA (Single Carrier – Frequency Division 
Multiple Access). 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28.  
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The UE transmits OFDM signals carrying data on the physical uplink shared channel (PUSCH). 

 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
In LTE, both the type 1 and type 2 frame structures include multiple time slots. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 9. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 10. 
 
 
Each time slot includes 7 symbols for a normal cyclic prefix (6 for extended). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
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See also Daulman, Parkvall, and Skold, “4G: LTE/LTE-Advanced for Mobile Broadband,” Second Edition 
(2014) at p. 361 (illustrating an example preamble transmission across uplink resources) 
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a second type of transmitter signal 
processing circuit configured to generate 
an random access signal followed by a 
guard period, wherein the random access 
signal includes a sequence associated with 
a base station, 

GM’s Accused Instrumentalities includes a second type of transmitter signal processing circuit configured to 
generate an random access signal followed by a guard period, wherein the random access signal includes a 
sequence associated with a base station. E.g., 
 
The random access signal, e.g., a random access preamble transmitted on the PRACH occupies  a bandwidth 
corresponding to 6 consecutive resource blocks in both the type 1 and type 2 frame structures, which is a 
fraction of the overall channel bandwidth (frequency band) for any other bandwidth than the smallest. The 
range of the overall channel bandwidth is the bandwidth of 6 to 100 resource blocks, corresponding to 
bandwidths 1.4MHz to 20MHz, with 20MHz being the most commonly used bandwidth. The Accused 
Products are configured to operate within a channel bandwidth of more than 6 resource blocks. 
 

 

 
... 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33, 35-36. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
The random access burst includes a guard time added after the preamble transmission. 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 29. 
 

 
... 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6437   Filed 10/21/22   Page 1222 of 1927



  US Patent No. 10,833,908: Claim 21(c) 
“a second type of transmitter signal processing circuit configured to generate an random access signal followed by a guard period, wherein the random 

access signal includes a sequence associated with a base station” 

  151  
 

 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pgs. 
377-378. 
 
The random access preamble includes one of 64 sequences e.g., Zadoff-Chu sequences, associated with each 
cell.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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wherein a time duration of a combination 
of the random access signal and the guard 
period is greater than a time duration of at 
least one of the plurality of OFDM 
symbols; and 
 
 

The time duration of a combination of the random access signal and the guard period implemented using 
GM’s Accused Instrumentalities is greater than a time duration of at least one of the plurality of OFDM 
symbols. E.g., 
 
LTE defines a basic time unit (Ts ) and is equal to 1/ (15000 x 2048) seconds. The OFDM symbol time is 
2048 *Ts or  66.7 µs. 
 

 
 ... 

 
 ... 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 7-8. 
 
 
An LTE slot typically has 7 symbols, except for extended cyclic prefix which has 6 symbols.  As a result, a 
symbol for a typical slot is ~2192 base time intervals and for extended cyclic prefix is ~2560 basic time 
intervals. 
 

 
... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
Preamble formats 0-4 have sequence lengths of 4096 to 49,152 basic time intervals. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 33. 
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a circuit configured to provide at least the 
first uplink signal or the random access 
signal to output a digital signal;  
a digital-to-analog (D/A) conversion 
circuit configured to convert the digital 
signal to an analog signal; 
 

GM’s Accused Instrumentalities include a circuit configured to provide at least the first uplink signal or the 
random access signal to output a digital signal. E.g., 
 
GM’s Accused Instrumentalities implement at least these circuit elements for transmitting an uplink signal. 
The circuitry includes an analog to digital circuit to output a digital signal and a digital-to-analog (D/A) 
conversion circuit configured to convert the digital signal to an analog signal:   
 

 

 
 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
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wherein the mobile station is configured to 
transmit, to the base station, the analog 
signal in a frequency band, wherein the 
random access signal occupies in a 
frequency domain only a portion of the 
frequency band; 

GM’s Accused Instrumentalities are configured to transmit wherein the mobile station is configured to 
transmit, to the base station, the analog signal in a frequency band, wherein the random access signal 
occupies in a frequency domain only a portion of the frequency band. E.g., 
 
Random access signals are generated only for a portion of the frequency spectrum of an uplink.  

 
 
 
 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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wherein the mobile station is further 
configured to receive, from the base 
station, a second analog signal 
 

GM’s Accused Instrumentalities receive, from the base station, a second analog signal. E.g., 
 
Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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wherein the mobile station further 
comprises: an analog-to-digital (A/D) 
conversion circuit configured to convert 
the second analog signal to a second digital 
signal; and a receiver circuit configured to 
receive, based on the second digital signal, 
a response message. 

GM’s Accused Instrumentalities further include an analog-to-digital (A/D) conversion circuit configured to 
convert the second analog signal to a second digital signal and a receiver circuit configured to receive, based 
on the second digital signal, a response message. E.g., 
 
GM’s Accused Instrumentalities implement at least these circuit elements for transmitting an uplink signal. 
The circuit includes an analog to digital circuit configured to convert the second analog signal to a second 
digital signal; and a receiver circuit configured to receive, based on the second digital signal, a response 
message:   
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
 
 Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
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See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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22. The mobile station of claim 21, 
wherein: 

See Claim 21. 
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the receiver circuit is configured to 
determine if the response message 
identifies the sequence associated with the 
base station in the random access signal; 
and 

GM’s Accused Instrumentalities determines if the response message identifies the sequence associated with 
the base station in the random access signal. E.g., 
 
The Accused Instrumentalities monitor for the response message and identify the random access preamble 
identifiers received in the response and whether they match the transmitted random access preamble.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 2.  
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on a condition that the response message 
identifies the sequence associated with the 
base station in the random access signal, 
the first type of transmitter signal 
processing circuit is configured to transmit 
a second uplink signal. 

On a condition that the response message identifies the sequence associated with the base station in the 
random access signal, GM’s Accused Instrumentalities transmits a second uplink signal. E.g., 
 
When matching the transmitted random access preamble, the transmitter is configured to transmit a 
scheduled transmission, e.g., a Msg3 signal or an uplink control or data signal, in the uplink to the base 
station. 
 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 375. 
 
See also Claim 2.  
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23. The mobile station of claim 22, wherein 
the response message includes power 
adjustment information and  

The response message received by GM’s Accused Instrumentalities includes power adjustment information. 
E.g., 
 
See Claim 22.  
 
The response message can include an uplink grant with power adjustment information, such as TPC: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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wherein the first type of transmitter signal 
processing circuit is configured to transmit 
the second uplink signal according to the 
power adjustment information. 

GM’s Accused Instrumentalities transmits the second uplink signal according to the power adjustment 
information. E.g., 
 
The user equipment is configured to use the uplink grant on the PUSCH using the received TPC command: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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24. The mobile station of claim 21, 
wherein the portion of the frequency band 
used for transmission of the random 
access signal does not include control 
channels. 

The portion of the frequency band used for transmission of the random access signal by GM’s Accused 
Instrumentalities does not include control channels. E.g., 
 
See Claim 21.  
 
The uplink control channels, such as the PUCCH, does not overlap with the PRACH or other random access 
signaling, e.g., via the PUSCH.  
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 4.  
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6476   Filed 10/21/22   Page 1261 of 1927



US Patent No. 10,833,908: Claim 25 
“25. The mobile station of claim 21, wherein the response message includes a mobile station identifier assigned to the mobile station.” 

  190  

 
25. The mobile station of claim 21, 
wherein the response message includes a 
mobile station identifier assigned to the 
mobile station. 

The response message received by the receiver of GM’s Accused Instrumentalities includes a mobile station 
identifier assigned to the mobile station. E.g., 
 
See Claim 21. 
 
The response message is both addressed by a Random Access Radio Network Temporary Identifier (RA-
RNTI) used by the mobile station and further assigns a Cell Radio Network Temporary Identifier (C-RNTI) 
to the receiving mobile station, both identifiers assigned to the mobile station.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 5.  
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26. The mobile station of claim 21, 
wherein the time duration of the 
combination of the random access signal 
and the guard period is greater than a time 
duration of at least two of the plurality of 
OFDM symbols. 

The time duration of the combination of the random access signal and the guard period used with GM’s 
Accused Instrumentalities is greater than a time duration of at least two of the plurality of OFDM symbols. 
E.g., 
 
See Claim 21. 
 
See element 21(d) showing the combination of the random access signal and a guard period greater than at 
least two of the plurality of OFDM symbols.  
 
See also Claim 6.  
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27.  The mobile station of claim 21, 
wherein the frequency band includes an 
outer portion and a center portion, wherein 
the portion of the frequency band for the 
random access signal is in the center 
portion and uplink control signals are sent 
in the outer portion. 

See Claim 1. 
 
The frequency band used with GM’s Accused Instrumentalities includes an outer portion and a center 
portion, wherein the portion of the frequency band for the random access signal is in the center portion and 
uplink control signals are sent in the outer portion. E.g., 
 
For example, the uplink control channels, such as the PUCCH are allocate resources at the edges of an 
operating frequency band, e.g., an outer portion of the frequency band, whereas the PRACH or other random 
access signaling is sent via the PUSCH, which is allocated resources in between the edges, e.g., a center 
portion of the frequency band. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
 
For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 24. 
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28.  The mobile station of claim 21, 
wherein the random access signal is a 
spread spectrum signal. 

The receiver random access signal used with GM’s Accused Instrumentalities is a spread spectrum signal. 
E.g., 
 
See Claim 21. 
 
For example, the UE transmits the random access signal, e.g., a random access preamble, on the PRACH to 
the eNodeB.   

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 11. 
 
The PRACH is transmitted in a portion, 6 physical resource blocks, of the uplink frequency bandwidth. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 35. 
 
The UE transmits a preamble over the PRACH.  The preamble is spread in the frequency domain by 
mapping, for formats 0-3, a length 839 sequence onto 839 subcarriers in the frequency domain.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 43. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at p. 387. 
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29. The mobile station of claim 21, 
wherein: 
the receiver circuit is further configured to 
receive broadcast information from the 
base station, the broadcast information 
indicating at least one sequence associated 
with the base station for use in producing 
the random access signal. 

The receiver of GM’s Accused Instrumentalities further receive broadcast information from the base station, 
the broadcast information indicating at least one sequence associated with the base station for use in 
producing the random access signal. E.g., 
 
See Claim 11.  
The mobile station generates preamble sequences based on broadcasted information, including the 
RACH_ROOT_SEQUENCE as part of the System information.  

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 39. 
 

 
 
See e.g., 3GPP TS 36.213 V8.8.0 at pg. 16. 
 
– RadioResourceConfigCommon 
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The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify 
common radio resource configurations in the system information and in the mobility control information, 
respectively, e.g., the random access parameters and the static physical layer parameters. 

RadioResourceConfigCommon information element 

-- ASN1START 
 
RadioResourceConfigCommonSIB ::= SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon, 
 bcch-Config       BCCH-Config, 
 pcch-Config       PCCH-Config, 
 prach-Config      PRACH-ConfigSIB, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon, 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 pucch-ConfigCommon     PUCCH-ConfigCommon, 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon, 
 uplinkPowerControlCommon   UplinkPowerControlCommon, 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
RadioResourceConfigCommon ::=  SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon     OPTIONAL, -- Need ON 
 prach-Config      PRACH-Config, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon     OPTIONAL, -- Need ON 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 phich-Config      PHICH-Config      OPTIONAL, -- Need ON 
 pucch-ConfigCommon     PUCCH-ConfigCommon     OPTIONAL, -- Need ON 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon   OPTIONAL, -- Need ON 
 uplinkPowerControlCommon   UplinkPowerControlCommon   OPTIONAL, -- Need ON 
 antennaInfoCommon     AntennaInfoCommon   OPTIONAL, -- Need ON 
 p-Max        P-Max        OPTIONAL, -- Need OP 
 tdd-Config       TDD-Config       OPTIONAL, -- Cond TDD 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
BCCH-Config ::=      SEQUENCE { 
 modificationPeriodCoeff    ENUMERATED {n2, n4, n8, n16} 
} 
 
PCCH-Config ::=      SEQUENCE { 
 defaultPagingCycle     ENUMERATED { 
           rf32, rf64, rf128, rf256}, 
 nB         ENUMERATED { 
           fourT, twoT, oneT, halfT, quarterT, oneEighthT, 
           oneSixteenthT, oneThirtySecondT} 
} 
 
UL-CyclicPrefixLength ::=   ENUMERATED {len1, len2} 
 
-- ASN1STOP 
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See e.g., 36.331 V8.21.0 at pp. 128-129. 
 
 – RACH-ConfigCommon 

The IE RACH-ConfigCommon is used to specify the generic random access parameters. 
RACH-ConfigCommon information element 

-- ASN1START 
 
RACH-ConfigCommon ::=  SEQUENCE { 
 preambleInfo      SEQUENCE { 
  numberOfRA-Preambles    ENUMERATED { 
            n4, n8, n12, n16 ,n20, n24, n28, 
            n32, n36, n40, n44, n48, n52, n56, 
            n60, n64}, 
  preamblesGroupAConfig    SEQUENCE { 
   sizeOfRA-PreamblesGroupA   ENUMERATED { 
             n4, n8, n12, n16 ,n20, n24, n28, 
             n32, n36, n40, n44, n48, n52, n56, 
             n60}, 
   messageSizeGroupA     ENUMERATED {b56, b144, b208, b256}, 
   messagePowerOffsetGroupB   ENUMERATED { 
             minusinfinity, dB0, dB5, dB8, dB10, dB12, 
             dB15, dB18}, 
   ... 
  }   OPTIONAL             -- Need OP 
 }, 
 powerRampingParameters    SEQUENCE { 
  powerRampingStep     ENUMERATED {dB0, dB2,dB4, dB6}, 
  preambleInitialReceivedTargetPower ENUMERATED { 
            dBm-120, dBm-118, dBm-116, dBm-114, dBm-112, 
            dBm-110, dBm-108, dBm-106, dBm-104, dBm-102, 
            dBm-100, dBm-98, dBm-96, dBm-94, 
            dBm-92, dBm-90} 
 }, 
 ra-SupervisionInfo     SEQUENCE { 
  preambleTransMax     ENUMERATED { 
            n3, n4, n5, n6, n7, n8, n10, n20, n50, 
            n100, n200}, 
  ra-ResponseWindowSize    ENUMERATED { 
            sf2, sf3, sf4, sf5, sf6, sf7, 
            sf8, sf10}, 
  mac-ContentionResolutionTimer  ENUMERATED { 
            sf8, sf16, sf24, sf32, sf40, sf48, 
            sf56, sf64} 
 }, 
 maxHARQ-Msg3Tx      INTEGER (1..8), 
 ... 
} 
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the receiver circuit is further configured to receive broadcast information from the base station, the broadcast information indicating at least one sequence 
associated with the base station for use in producing the random access signal.” 
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-- ASN1STOP 

 
RACH-ConfigCommon field descriptions 

numberOfRA-Preambles 
Number of non-dedicated random access preambles in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, 
n8 corresponds to 8 and so on. 
preamblesGroupAConfig 
Provides the configuration for preamble grouping in TS 36.321 [6]. If the field is not signalled, the size of the random 
access preambles group A [6] is equal to numberOfRA-Preambles. 
sizeOfRA-PreamblesGroupA 
Size of the random access preambles group A in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, n8 
corresponds to 8 and so on. 
messageSizeGroupA 
Threshold for preamble selection in TS 36.321 [6]. Value in bits. Value b56 corresponds to 56 bits, b144 corresponds 
to 144 bits and so on. 
messagePowerOffsetGroupB 
Threshold for preamble selection in TS 36.321 [6]. Value in dB. Value minusinfinity corresponds to –infinity. Value dB0 
corresponds to 0 dB, dB5 corresponds to 5 dB and so on. 
powerRampingStep 
Power ramping factor in TS 36.321 [6]. Value in dB. Value dB0 corresponds to 0 dB, dB2 corresponds to 2 dB and so 
on. 
preambleInitialReceivedTargetPower 
Initial preamble power in TS 36.321 [6]. Value in dBm. Value dBm-120 corresponds to -120 dBm, dBm-118 
corresponds to -118 dBm and so on. 
preambleTransMax 
Maximum number of preamble transmission in TS 36.321 [6]. Value is an integer. Value n3 corresponds to 3, n4 
corresponds to 4 and so on. 
ra-ResponseWindowSize 
Duration of the RA response window in TS 36.321 [6]. Value in subframes. Value sf2 corresponds to 2 subframes, sf3 
corresponds to 3 subframes and so on. 
mac-ContentionResolutionTimer 
Timer for contention resolution in TS 36.321 [6]. Value in subframes. Value sf8 corresponds to 8 subframes, sf16 
corresponds to 16 subframes and so on. 
maxHARQ-Msg3Tx 
Maximum number of Msg3 HARQ transmissions in TS 36.321 [6], used for contention based random access. Value is 
an integer. 

 
See e.g., 36.331 V8.21.0 at pp. 126-127. 
 
See also Claim 9.  
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circuit outputs the first uplink signal.” 
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30. The mobile station of claim 21, 
wherein: the first type of transmitter signal 
processing circuit is an OFDM transmitter 
signal processing circuit comprising: a 
serial to parallel converter, an inverse 
Fourier transform, and a cyclic prefix 
addition circuit; and the OFDM 
transmitter signal processing circuit 
outputs the first uplink signal. 

See Claim 21  
 
GM’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at release 8. This includes one or more components or modules implemented in 
hardware and/or software including circuitry, which comprises at least: a serial to parallel converter, an 
inverse Fourier transform, and a cyclic prefix addition circuit for an OFDM transmitter signal processing 
circuit that outputs the first uplink signal. E.g., 
 
GM’s Accused Instrumentalities implement these circuit elements for transmitting an uplink signal:   
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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“30. The mobile station of claim 21, wherein: the first type of transmitter signal processing circuit is an OFDM transmitter signal processing circuit 

comprising: a serial to parallel converter, an inverse Fourier transform, and a cyclic prefix addition circuit; and the OFDM transmitter signal processing 
circuit outputs the first uplink signal.” 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
See also Claim 10.  
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  US Patent No. 10,833,908: Claim 1(a)  
"A mobile station comprising: 
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1. A mobile station comprising: 
 

To the extent the preamble is considered a limitation, Tesla’s Accused Instrumentalities meet the preamble 
of claim 1 of the ’908 patent. E.g., 
 
Tesla’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at Release 8.  
 
For example, Tesla offers for sale, sells, and/or imports various vehicle models that are marketed and 
released with LTE cellular functionality and perform methods thereof, including but not limited to the 
models listed in the Plaintiff’s Disclosure Of Asserted Claims And Infringement Contentions.  
 
The LTE specification (Series 36, Release 8) supports user equipment (UE) to perform a random access 
(RACH) procedure.  

For clarity, Release 8 of the 36 series 3GPP specifications was frozen in December of 2008 and that release 
was used as the basis for the first wave of LTE equipment. The LTE marketplace currently supports a mix of 
releases from Release 8 through Release 17. Though for ease of review Release 8 of the LTE specification is 
cited below, the same or functionally identical content exists in each corresponding release on the market. 

An LTE communication system provides access to multiple users (user equipment (UEs)) through multiple 
cells associated with multiple eNodeBs.  
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  US Patent No. 10,833,908: Claim 1(a)  
"A mobile station comprising: 
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 15. 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 18. 
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  US Patent No. 10,833,908: Claim 1(b)  
“a transmitter configured to: transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 

frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 
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a transmitter configured to: transmit, to a 
base station, a first uplink signal within a 
frequency band, wherein the first uplink 
signal is an orthogonal frequency division 
multiplexing (OFDM) signal and utilizes a 
frame format comprising a plurality of 
timeslots, each timeslot comprising a 
plurality of OFDM symbols; 

Tesla’s Accused Instrumentalities include a transmitter configured to a transmitter configured to: transmit, to 
a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 
frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of 
timeslots, each timeslot comprising a plurality of OFDM symbols. E.g., 
 
For example, Tesla’s Accused Instrumentalities include one or more antennas for transmitting, with 
electronic circuitry, signals on an uplink band as defined in the standard. In particular, a frequency band 
used for LTE communication has an associated channel bandwidth over which uplink and downlink 
communication is transmitted between the UEs and the eNodeBs. 
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  US Patent No. 10,833,908: Claim 1(b)  
“a transmitter configured to: transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 

frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15. 
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  US Patent No. 10,833,908: Claim 1(b)  
“a transmitter configured to: transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 

frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 

  6  
 

 
 
For the uplink, LTE uses a specific type of OFDMA (Orthogonal Frequency Division Multiple Access) 
referred to as either discrete Fourier Transform Spread (DFTS)-OFDM, or as SC-FDMA (Single Carrier – 
Frequency Division Multiple Access). 
    

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28.  
 
The UE transmits OFDM signals carrying data on the physical uplink shared channel (PUSCH). 
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  US Patent No. 10,833,908: Claim 1(b)  
“a transmitter configured to: transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 

frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
In LTE, both the type 1 and type 2 frame structures include multiple time slots. 
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  US Patent No. 10,833,908: Claim 1(b)  
“a transmitter configured to: transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 

frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 9. 
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  US Patent No. 10,833,908: Claim 1(b)  
“a transmitter configured to: transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 

frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 10. 
 
 
Each time slot includes 7 symbols for a normal cyclic prefix (6 for extended). 
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  US Patent No. 10,833,908: Claim 1(b)  
“a transmitter configured to: transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 

frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
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  US Patent No. 10,833,908: Claim 1(b)  
“a transmitter configured to: transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 

frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 
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See also Daulman, Parkvall, and Skold, “4G: LTE/LTE-Advanced for Mobile Broadband,” Second Edition 
(2014) at p. 361 (illustrating an example preamble transmission across uplink resources in only a portion of 
the frequency band) 
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  US Patent No. 10,833,908: Claim 1(c) 
“transmit, to the base station, a random access signal followed by a guard period in only a portion of the frequency band, wherein the random access signal 

includes a sequence associated with the base station” 
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transmit, to the base station, a random 
access signal followed by a guard period 
in only a portion of the frequency band, 
wherein the random access signal includes 
a sequence associated with the base station 

Tesla’s Accused Instrumentalities also transmit, to the base station, a random access signal followed by a 
guard period in only a portion of the frequency band, wherein the random access signal includes a sequence 
associated with the base station. E.g., 
   
The random access signal, e.g., a random access preamble, transmitted on the PRACH occupies  a 
bandwidth corresponding to 6 consecutive resource blocks in both the type 1 and type 2 frame structures, 
which is a fraction of the overall channel bandwidth (frequency band) for any other bandwidth than the 
smallest. The range of the overall channel bandwidth is the bandwidth of 6 to 100 resource blocks, 
corresponding to bandwidths 1.4MHz to 20MHz, with 20MHz being the most commonly used bandwidth. 
The Accused Products are configured to operate within a channel bandwidth of more than 6 resource blocks. 
 

 

 
... 
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  US Patent No. 10,833,908: Claim 1(c) 
“transmit, to the base station, a random access signal followed by a guard period in only a portion of the frequency band, wherein the random access signal 

includes a sequence associated with the base station” 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33, 35-36. 
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  US Patent No. 10,833,908: Claim 1(c) 
“transmit, to the base station, a random access signal followed by a guard period in only a portion of the frequency band, wherein the random access signal 

includes a sequence associated with the base station” 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15 
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  US Patent No. 10,833,908: Claim 1(c) 
“transmit, to the base station, a random access signal followed by a guard period in only a portion of the frequency band, wherein the random access signal 

includes a sequence associated with the base station” 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
The random access burst includes a guard time added after the preamble transmission. 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 29. 
 

 
... 
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  US Patent No. 10,833,908: Claim 1(c) 
“transmit, to the base station, a random access signal followed by a guard period in only a portion of the frequency band, wherein the random access signal 

includes a sequence associated with the base station” 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pgs. 
377-378. 
 
The random access preamble includes one of 64 sequences, e.g., Zadoff-Chu sequences, associated with 
each cell.  
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“transmit, to the base station, a random access signal followed by a guard period in only a portion of the frequency band, wherein the random access signal 

includes a sequence associated with the base station” 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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“wherein a time duration of a combination of the random access signal and the guard period is greater than a time duration of at least one of the plurality of 

OFDM symbols” 
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wherein a time duration of a combination 
of the random access signal and the guard 
period is greater than a time duration of at 
least one of the plurality of OFDM 
symbols 
 

The time duration of a combination of the random access signal and the guard period implemented using 
Tesla’s Accused Instrumentalities is greater than a time duration of at least one of the plurality of OFDM 
symbols. E.g., 
 
LTE defines a basic time unit (Ts ) and is equal to 1/ (15000 x 2048) seconds. The OFDM symbol time is 
2048 *Ts or  66.7 µs. 
 

 
 ... 

 
 ... 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 7-8. 
 
 
An LTE slot typically has 7 symbols, except for extended cyclic prefix which has 6 symbols.  As a result, a 
symbol for a typical slot is ~2192 base time intervals and for extended cyclic prefix is ~2560 basic time 
intervals. 
 

 
... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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“wherein a time duration of a combination of the random access signal and the guard period is greater than a time duration of at least one of the plurality of 

OFDM symbols” 
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“wherein a time duration of a combination of the random access signal and the guard period is greater than a time duration of at least one of the plurality of 

OFDM symbols” 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
Preamble formats 0-4 have sequence lengths of 4096 to 49,152 basic time intervals. 
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“wherein a time duration of a combination of the random access signal and the guard period is greater than a time duration of at least one of the plurality of 

OFDM symbols” 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 33. 
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“a receiver configured to receive, from the base station, a response message” 
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a receiver configured to receive, from the 
base station, a response message. 

Tesla’s Accused Instrumentalities include a receiver configured to receive, from the base station, a response 
message. E.g., 
 
Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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2. The mobile station of claim 1, wherein: 
 

See Claim 1. 
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message identifies the sequence associated with the base station in the random access signal; and” 
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the receiver is configured to determine if 
the response message identifies the 
sequence associated with the base station in 
the random access signal; and  

The receiver of Tesla’s Accused Instrumentalities is configured to determine if the response 
message identifies the sequence associated with the base station in the random access signal. E.g., 
 
The Accused Instrumentalities monitor for the response message and identify the random access preamble 
identifiers received in the response and whether they match the transmitted random access preamble.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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on a condition that the response message 
identifies the sequence associated with the 
base station in the random access signal, 
the transmitter is configured to transmit a 
second uplink signal.  

On a condition that the response message identifies the sequence associated with the base station in the 
random access signal, the transmitter in Tesla’s Accused Instrumentalities is configured to transmit a second 
uplink signal. E.g., 
 
When matching the transmitted random access preamble, the transmitter is configured to transmit a 
scheduled transmission, e.g., a Msg3 signal or an uplink control or data signal, in the uplink to the base 
station.  
  
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 375. 
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3.  The mobile station of claim 2, wherein 
the response message includes power 
adjustment information and  

The response message received by the receiver of Tesla’s Accused Instrumentalities includes power 
adjustment information. E.g., 
 
See Claim 12.  
 
The response message can include an uplink grant with power adjustment information, such as TPC: 

 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6535   Filed 10/21/22   Page 1320 of 1927



US Patent No. 10,833,908: Claim 3(a) 
“The mobile station of claim 2, wherein the response message includes power adjustment information and” 

  35  

 
See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6536   Filed 10/21/22   Page 1321 of 1927



US Patent No. 10,833,908: Claim 3(b) 
“wherein the transmitter is configured to transmit the second uplink signal according to the power adjustment information” 

  36  

 
wherein the transmitter is configured to 
transmit the second uplink signal 
according to the power adjustment 
information.  

The transmitter of Tesla’s Accused Instrumentalities is configured to transmit the second uplink signal 
according to the power adjustment information. E.g., 
 
The user equipment is configured to use the uplink grant on the PUSCH using the received TPC command: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
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4.  The mobile station of claim 1, wherein 
the portion of the frequency band used for 
transmission of the random access signal 
does not include control channels.  

The portion of the frequency band used for transmission of the random access signal by the transmitter of 
Tesla’s Accused Instrumentalities does not include control channels. E.g., 
 
See Claim 1. 
The uplink control channels, such as the PUCCH, do not overlap with the PRACH or other random access 
signaling, e.g., via the PUSCH.  
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
 
For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
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5.  The mobile station of claim 1, wherein 
the response message includes a mobile 
station identifier assigned to the mobile 
station.  

The response message received by the receiver of Tesla’s Accused Instrumentalities includes a mobile 
station identifier assigned to the mobile station. E.g., 
 
The response message is both addressed by a Random Access Radio Network Temporary Identifier (RA-
RNTI) used by the mobile station and further assigns a Cell Radio Network Temporary Identifier (C-RNTI) 
to the receiving mobile station, both identifiers assigned to the mobile station.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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6.  The mobile station of claim 1, wherein 
the time duration of the combination of 
the random access signal and the guard 
period is greater than a time duration of at 
least two of the plurality of OFDM 
symbols.  

The time duration of the combination of the random access signal and the guard period used with Tesla’s 
Accused Instrumentalities is greater than a time duration of at least two of the plurality of OFDM symbols. 
E.g., 
 
See Claim 1.  
See element 1(d) showing the combination of the random access signal and a guard period greater than at 
least two of the plurality of OFDM symbols.  
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7.  The mobile station of claim 1, wherein 
the frequency band includes an outer 
portion and a center portion, wherein the 
portion of the frequency band for the 
random access signal is in the center 
portion and uplink control signals are sent 
in the outer portion. 

See Claim 1. 
 
The frequency band used with Tesla’s Accused Instrumentalities includes an outer portion and a center 
portion, wherein the portion of the frequency band for the random access signal is in the center portion and 
uplink control signals are sent in the outer portion. E.g., 
 
For example, the uplink control channels, such as the PUCCH are allocate resources at the edges of an 
operating frequency band, e.g., an outer portion of the frequency band, whereas the PRACH or other random 
access signaling is sent via the PUSCH, which is allocated resources in between the edges, e.g., a center 
portion of the frequency band. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6551   Filed 10/21/22   Page 1336 of 1927



US Patent No. 10,833,908: Claim 7 
“The mobile station of claim 1, wherein the frequency band includes an outer portion and a center portion, wherein the portion of the frequency band for 

the random access signal is in the center portion and uplink control signals are sent in the outer portion.” 

  51  

 
For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6553   Filed 10/21/22   Page 1338 of 1927



US Patent No. 10,833,908: Claim 7 
“The mobile station of claim 1, wherein the frequency band includes an outer portion and a center portion, wherein the portion of the frequency band for 

the random access signal is in the center portion and uplink control signals are sent in the outer portion.” 

  53  

determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 4. 
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8.  The mobile station of claim 1, wherein 
the random access signal is a spread 
spectrum signal 

The receiver random access signal used with Tesla’s Accused Instrumentalities is a spread spectrum signal. 
E.g., 
 
See Claim 1. 
 
For example, the UE transmits the random access signal, e.g., a random access preamble, on the PRACH to 
the eNodeB.   

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 11. 
 
The PRACH is transmitted in a portion, 6 physical resource blocks, of the uplink frequency bandwidth. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 35. 
 
The UE transmits a preamble over the PRACH.  The preamble is spread in the frequency domain by 
mapping, for formats 0-3, a length 839 sequence onto 839 subcarriers in the frequency domain.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 43. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at p. 387. 
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9.  The mobile station of claim 1, wherein: 
the receiver is further configured to receive 
broadcast information from the base 
station, the broadcast information 
indicating at least one sequence associated 
with the base station for use in producing 
the random access signal. 

The receiver of Tesla’s Accused Instrumentalities is further configured to receive broadcast information 
from the base station, the broadcast information indicating at least one sequence associated with the base 
station for use in producing the random access signal. E.g., 
 
See Claim 1, element 1(e). 
 
The mobile station generates preamble sequences based on broadcasted information, including the 
RACH_ROOT_SEQUENCE as part of the System information.  

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 39. 
 
 

 
 
See e.g., 3GPP TS 36.213 V8.8.0 at pg. 16. 
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– RadioResourceConfigCommon 
The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify 
common radio resource configurations in the system information and in the mobility control information, 
respectively, e.g., the random access parameters and the static physical layer parameters. 

RadioResourceConfigCommon information element 

-- ASN1START 
 
RadioResourceConfigCommonSIB ::= SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon, 
 bcch-Config       BCCH-Config, 
 pcch-Config       PCCH-Config, 
 prach-Config      PRACH-ConfigSIB, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon, 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 pucch-ConfigCommon     PUCCH-ConfigCommon, 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon, 
 uplinkPowerControlCommon   UplinkPowerControlCommon, 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
RadioResourceConfigCommon ::=  SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon     OPTIONAL, -- Need ON 
 prach-Config      PRACH-Config, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon     OPTIONAL, -- Need ON 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 phich-Config      PHICH-Config      OPTIONAL, -- Need ON 
 pucch-ConfigCommon     PUCCH-ConfigCommon     OPTIONAL, -- Need ON 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon   OPTIONAL, -- Need ON 
 uplinkPowerControlCommon   UplinkPowerControlCommon   OPTIONAL, -- Need ON 
 antennaInfoCommon     AntennaInfoCommon   OPTIONAL, -- Need ON 
 p-Max        P-Max        OPTIONAL, -- Need OP 
 tdd-Config       TDD-Config       OPTIONAL, -- Cond TDD 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
BCCH-Config ::=      SEQUENCE { 
 modificationPeriodCoeff    ENUMERATED {n2, n4, n8, n16} 
} 
 
PCCH-Config ::=      SEQUENCE { 
 defaultPagingCycle     ENUMERATED { 
           rf32, rf64, rf128, rf256}, 
 nB         ENUMERATED { 
           fourT, twoT, oneT, halfT, quarterT, oneEighthT, 
           oneSixteenthT, oneThirtySecondT} 
} 
 
UL-CyclicPrefixLength ::=   ENUMERATED {len1, len2} 
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-- ASN1STOP 

 
See e.g., 36.331 V8.21.0 at pp. 128-129. 
 
 – RACH-ConfigCommon 

The IE RACH-ConfigCommon is used to specify the generic random access parameters. 
RACH-ConfigCommon information element 

-- ASN1START 
 
RACH-ConfigCommon ::=  SEQUENCE { 
 preambleInfo      SEQUENCE { 
  numberOfRA-Preambles    ENUMERATED { 
            n4, n8, n12, n16 ,n20, n24, n28, 
            n32, n36, n40, n44, n48, n52, n56, 
            n60, n64}, 
  preamblesGroupAConfig    SEQUENCE { 
   sizeOfRA-PreamblesGroupA   ENUMERATED { 
             n4, n8, n12, n16 ,n20, n24, n28, 
             n32, n36, n40, n44, n48, n52, n56, 
             n60}, 
   messageSizeGroupA     ENUMERATED {b56, b144, b208, b256}, 
   messagePowerOffsetGroupB   ENUMERATED { 
             minusinfinity, dB0, dB5, dB8, dB10, dB12, 
             dB15, dB18}, 
   ... 
  }   OPTIONAL             -- Need OP 
 }, 
 powerRampingParameters    SEQUENCE { 
  powerRampingStep     ENUMERATED {dB0, dB2,dB4, dB6}, 
  preambleInitialReceivedTargetPower ENUMERATED { 
            dBm-120, dBm-118, dBm-116, dBm-114, dBm-112, 
            dBm-110, dBm-108, dBm-106, dBm-104, dBm-102, 
            dBm-100, dBm-98, dBm-96, dBm-94, 
            dBm-92, dBm-90} 
 }, 
 ra-SupervisionInfo     SEQUENCE { 
  preambleTransMax     ENUMERATED { 
            n3, n4, n5, n6, n7, n8, n10, n20, n50, 
            n100, n200}, 
  ra-ResponseWindowSize    ENUMERATED { 
            sf2, sf3, sf4, sf5, sf6, sf7, 
            sf8, sf10}, 
  mac-ContentionResolutionTimer  ENUMERATED { 
            sf8, sf16, sf24, sf32, sf40, sf48, 
            sf56, sf64} 
 }, 
 maxHARQ-Msg3Tx      INTEGER (1..8), 
 ... 
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} 
 
-- ASN1STOP 

 
RACH-ConfigCommon field descriptions 

numberOfRA-Preambles 
Number of non-dedicated random access preambles in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, 
n8 corresponds to 8 and so on. 
preamblesGroupAConfig 
Provides the configuration for preamble grouping in TS 36.321 [6]. If the field is not signalled, the size of the random 
access preambles group A [6] is equal to numberOfRA-Preambles. 
sizeOfRA-PreamblesGroupA 
Size of the random access preambles group A in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, n8 
corresponds to 8 and so on. 
messageSizeGroupA 
Threshold for preamble selection in TS 36.321 [6]. Value in bits. Value b56 corresponds to 56 bits, b144 corresponds 
to 144 bits and so on. 
messagePowerOffsetGroupB 
Threshold for preamble selection in TS 36.321 [6]. Value in dB. Value minusinfinity corresponds to –infinity. Value dB0 
corresponds to 0 dB, dB5 corresponds to 5 dB and so on. 
powerRampingStep 
Power ramping factor in TS 36.321 [6]. Value in dB. Value dB0 corresponds to 0 dB, dB2 corresponds to 2 dB and so 
on. 
preambleInitialReceivedTargetPower 
Initial preamble power in TS 36.321 [6]. Value in dBm. Value dBm-120 corresponds to -120 dBm, dBm-118 
corresponds to -118 dBm and so on. 
preambleTransMax 
Maximum number of preamble transmission in TS 36.321 [6]. Value is an integer. Value n3 corresponds to 3, n4 
corresponds to 4 and so on. 
ra-ResponseWindowSize 
Duration of the RA response window in TS 36.321 [6]. Value in subframes. Value sf2 corresponds to 2 subframes, sf3 
corresponds to 3 subframes and so on. 
mac-ContentionResolutionTimer 
Timer for contention resolution in TS 36.321 [6]. Value in subframes. Value sf8 corresponds to 8 subframes, sf16 
corresponds to 16 subframes and so on. 
maxHARQ-Msg3Tx 
Maximum number of Msg3 HARQ transmissions in TS 36.321 [6], used for contention based random access. Value is 
an integer. 

 
See e.g., 36.331 V8.21.0 at pp. 126-127. 
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10. The mobile station of claim 1, wherein 
the transmitter includes an OFDM 
transmitter signal processing circuit 
comprising: a serial to parallel converter, 
an inverse Fourier transform, and a cyclic 
prefix addition circuit; and the OFDM 
transmitter signal processing circuit 
outputs the first uplink signal. 

See Claim 1. 
 
Tesla’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at release 8. This includes one or more components or modules implemented in 
hardware and/or software including circuitry, which comprises at least: a serial to parallel converter, an 
inverse Fourier transform, and a cyclic prefix addition circuit for an OFDM transmitter signal processing 
circuit that outputs the first uplink signal. E.g., 
 
Tesla’s Accused Instrumentalities implement these circuit elements for transmitting the uplink signal:   
 

 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
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11. A method performed by a mobile 
station, the method comprising: 
 

To the extent the preamble is considered a limitation, Tesla’s Accused Instrumentalities meet the preamble 
of claim 11 of the ’908 patent. E.g., 
 
Tesla’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at Release 8.  
 
For example, Tesla offers for sale, sells, and/or imports various vehicle models that are marketed and 
released with LTE cellular functionality and perform methods thereof, including but not limited to the 
models listed in the Plaintiff’s Disclosure Of Asserted Claims And Infringement Contentions.  
 
The LTE specification (Series 36, Release 8) supports user equipment (UE) to perform a random access 
(RACH) procedure.  

For clarity, Release 8 of the 36 series 3GPP specifications was frozen in December of 2008 and that release 
was used as the basis for the first wave of LTE equipment. The LTE marketplace currently supports a mix of 
releases from Release 8 through Release 17. Though for ease of review Release 8 of the LTE specification is 
cited below, the same or functionally identical content exists in each corresponding release on the market. 

An LTE communication system provides access to multiple users (user equipments (UEs)) through multiple 
cells associated with multiple eNodeBs.  
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 15.  
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 18. 
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transmitting, to a base station, a first uplink 
signal within a frequency band, wherein the 
first uplink signal is an orthogonal 
frequency division multiplexing (OFDM) 
signal and utilizes a frame format 
comprising a plurality of timeslots, each 
timeslot comprising a plurality of OFDM 
symbols; 
 

Tesla’s Accused Instrumentalities transmit, to a base station, a first uplink signal within a frequency band, 
wherein the first uplink signal is an OFDM signal and utilizes a frame format comprising a plurality of 
timeslots, each timeslot comprising a plurality of OFDM symbols. E.g., 
 
A frequency band used for LTE communication has an associated channel bandwidth over which uplink and 
downlink communication is transmitted between the UEs and the eNodeBs. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15. 
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For the uplink, LTE uses a specific type of OFDMA (Orthogonal Frequency Division Multiple Access) 
referred to as either discrete Fourier Transform Spread (DFTS)-OFDM, or as SC-FDMA (Single Carrier – 
Frequency Division Multiple Access). 
    

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28.  
 
The UE transmits OFDM signals carrying data on the physical uplink shared channel (PUSCH). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
In LTE, both the type 1 and type 2 frame structures include multiple time slots. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 9. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 10. 
 
 
Each time slot includes 7 symbols for a normal cyclic prefix (6 for extended). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
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See also Daulman, Parkvall, and Skold, “4G: LTE/LTE-Advanced for Mobile Broadband,” Second Edition 
(2014) at p. 361 (illustrating an example preamble transmission across uplink resources) 
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transmitting, to the base station, an 
random access signal followed by a guard 
period in only a portion of the frequency 
band, wherein the random access signal 
includes a sequence associated with the 
base station, 

Tesla’s Accused Instrumentalities transmit, to the base station, an random access signal followed by a guard 
period in only a portion of the frequency band, wherein the random access signal includes a sequence 
associated with the base station. E.g., 
 
The random access signal, e.g., a random access preamble transmitted on the PRACH occupies a bandwidth 
corresponding to 6 consecutive resource blocks in both the type 1 and type 2 frame structures, which is a 
fraction of the overall channel bandwidth (frequency band) for any other bandwidth than the smallest. The 
range of the overall channel bandwidth is the bandwidth of 6 to 100 resource blocks, corresponding to 
bandwidths 1.4MHz to 20MHz, with 20MHz being the most commonly used bandwidth. The Accused 
Products are configured to operate within a channel bandwidth of more than 6 resource blocks. 
 

 

 
... 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33, 35-36. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
The random access burst includes a guard time added after the preamble transmission. 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 29. 
 

 
... 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pgs. 
377-378. 
 
The random access preamble includes one of 64 sequences e.g., Zadoff-Chu sequences, associated with each 
cell.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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wherein a time duration of a combination 
of the random access signal and the guard 
period is greater than a time duration of at 
least one of the plurality of OFDM 
symbols; and 
 
 

The time duration of a combination of the random access signal and the guard period implemented using 
Tesla’s Accused Instrumentalities is greater than a time duration of at least one of the plurality of OFDM 
symbols. E.g., 
 
LTE defines a basic time unit (Ts ) and is equal to 1/ (15000 x 2048) seconds. The OFDM symbol time is 
2048 *Ts or  66.7 µs. 
 

 
 ... 

 
 ... 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 7-8. 
 
 
An LTE slot typically has 7 symbols, except for extended cyclic prefix which has 6 symbols.  As a result, a 
symbol for a typical slot is ~2192 base time intervals and for extended cyclic prefix is ~2560 basic time 
intervals. 
 

 
... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
Preamble formats 0-4 have sequence lengths of 4096 to 49,152 basic time intervals. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 33. 
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receiving, from the base station, a response 
message. 
 
 
; 

Tesla’s Accused Instrumentalities receive, from the base station, a response message. E.g., 
 
Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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12.  The method claim 11, further 
comprising: 

See Claim 11. 
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determining if the response message 
identifies the sequence associated with the 
base station in the random access signal; 
and 

Tesla’s Accused Instrumentalities determines if the response message identifies the sequence associated 
with the base station in the random access signal. E.g., 
 
The Accused Instrumentalities monitor for the response message and identify the random access preamble 
identifiers received in the response and whether they match the transmitted random access preamble.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 2.  
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on a condition that the response message 
identifies the sequence associated with the 
base station in the random access signal, 
transmitting a second uplink signal.  

On a condition that the response message identifies the sequence associated with the base station in the 
random access signal, Tesla’s Accused Instrumentalities transmits a second uplink signal. E.g., 
 
When matching the transmitted random access preamble, the transmitter is configured to transmit a 
scheduled transmission, e.g., a Msg3 signal or an uplink control or data signal, in the uplink to the base 
station. 
 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 375. 
 
See also Claim 2.  
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13.  The method of claim 12, wherein the 
response message includes power 
adjustment information and  

The response message received by Tesla’s Accused Instrumentalities includes power adjustment 
information. E.g., 
 
The response message can include an uplink grant with power adjustment information, such as TPC: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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wherein the second uplink signal is 
transmitted according to the power 
adjustment information.  

Tesla’s Accused Instrumentalities transmits the second uplink signal according to the power adjustment 
information. E.g., 
 
The user equipment is configured to use the uplink grant on the PUSCH using the received TPC command: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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14.  The method of claim 11, wherein the 
portion of the frequency band used for 
transmission of the random access signal 
does not include control channels.  

The portion of the frequency band used for transmission of the random access signal by Tesla’s Accused 
Instrumentalities does not include control channels. E.g., 
 
See Claim 11.  
The uplink control channels, such as the PUCCH, does not overlap with the PRACH or other random access 
signaling, e.g., via the PUSCH.  
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
determined by the parameter prach-FrequencyOffset nRA

PRBoffset. For FDD, the parameter directly determines 
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the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6610   Filed 10/21/22   Page 1395 of 1927



US Patent No. 10,833,908: Claim 14 
“The method of claim 11, wherein the portion of the frequency band used for transmission of the random access signal does not include control channels.” 

  110  

 

 
. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 4.  
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15.  The method of claim 11, wherein the 
response message includes a mobile 
station identifier assigned to the mobile 
station. 

The response message received by the receiver of Tesla’s Accused Instrumentalities includes a mobile 
station identifier assigned to the mobile station. E.g., 
 
See Claim 11. 
 
The response message is both addressed by a Random Access Radio Network Temporary Identifier (RA-
RNTI) used by the mobile station and further assigns a Cell Radio Network Temporary Identifier (C-RNTI) 
to the receiving mobile station, both identifiers assigned to the mobile station.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 5.  
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16. The method of claim 11, wherein the 
time duration of the combination of the 
random access signal and the guard period 
is greater than a time duration of at least 
two of the plurality of OFDM symbols. 

The time duration of the combination of the random access signal and the guard period used with Tesla’s 
Accused Instrumentalities is greater than a time duration of at least two of the plurality of OFDM symbols. 
E.g., 
 
See Claim 11. 
See element 11(d) showing the combination of the random access signal and a guard period greater than at 
least two of the plurality of OFDM symbols.  
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17.  The method of claim 11, wherein the 
frequency band includes an outer portion 
and a center portion, wherein the portion 
of the frequency band for the random 
access signal is in the center portion and 
uplink control signals are sent in the outer 
portion. 

See Claim 1.  
 
The frequency band used with Tesla’s Accused Instrumentalities includes an outer portion and a center 
portion, wherein the portion of the frequency band for the random access signal is in the center portion and 
uplink control signals are sent in the outer portion. E.g., 
 
For example, the uplink control channels, such as the PUCCH are allocate resources at the edges of an 
operating frequency band, e.g., an outer portion of the frequency band, whereas the PRACH or other random 
access signaling is sent via the PUSCH, which is allocated resources in between the edges, e.g., a center 
portion of the frequency band. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 14. 
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18.  The method of claim 11, wherein the 
random access signal is a spread spectrum 
signal 

The receiver random access signal used with Tesla’s Accused Instrumentalities is a spread spectrum signal. 
E.g., 
 
See Claim 11. 
 
For example, the UE transmits the random access signal, e.g., a random access preamble, on the PRACH to 
the eNodeB.   

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 11. 
 
The PRACH is transmitted in a portion, 6 physical resource blocks, of the uplink frequency bandwidth. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 35. 
 
The UE transmits a preamble over the PRACH.  The preamble is spread in the frequency domain by 
mapping, for formats 0-3, a length 839 sequence onto 839 subcarriers in the frequency domain.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 43. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at p. 387. 
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19. The method of claim 11, further 
comprising: 
receiving broadcast information from the 
base station, the broadcast information 
indicating at least one sequence associated 
with the base station for use in producing 
the random access signal. 

The receiver of Tesla’s Accused Instrumentalities further receive broadcast information from the base 
station, the broadcast information indicating at least one sequence associated with the base station for use in 
producing the random access signal. E.g., 
 
See Claim 11.  
The mobile station generates preamble sequences based on broadcasted information, including the 
RACH_ROOT_SEQUENCE as part of the system information.  

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 39. 
 

 
 
See e.g., 3GPP TS 36.213 V8.8.0 at pg. 16. 
 
– RadioResourceConfigCommon 
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The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify 
common radio resource configurations in the system information and in the mobility control information, 
respectively, e.g., the random access parameters and the static physical layer parameters. 

RadioResourceConfigCommon information element 

-- ASN1START 
 
RadioResourceConfigCommonSIB ::= SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon, 
 bcch-Config       BCCH-Config, 
 pcch-Config       PCCH-Config, 
 prach-Config      PRACH-ConfigSIB, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon, 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 pucch-ConfigCommon     PUCCH-ConfigCommon, 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon, 
 uplinkPowerControlCommon   UplinkPowerControlCommon, 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
RadioResourceConfigCommon ::=  SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon     OPTIONAL, -- Need ON 
 prach-Config      PRACH-Config, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon     OPTIONAL, -- Need ON 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 phich-Config      PHICH-Config      OPTIONAL, -- Need ON 
 pucch-ConfigCommon     PUCCH-ConfigCommon     OPTIONAL, -- Need ON 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon   OPTIONAL, -- Need ON 
 uplinkPowerControlCommon   UplinkPowerControlCommon   OPTIONAL, -- Need ON 
 antennaInfoCommon     AntennaInfoCommon   OPTIONAL, -- Need ON 
 p-Max        P-Max        OPTIONAL, -- Need OP 
 tdd-Config       TDD-Config       OPTIONAL, -- Cond TDD 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
BCCH-Config ::=      SEQUENCE { 
 modificationPeriodCoeff    ENUMERATED {n2, n4, n8, n16} 
} 
 
PCCH-Config ::=      SEQUENCE { 
 defaultPagingCycle     ENUMERATED { 
           rf32, rf64, rf128, rf256}, 
 nB         ENUMERATED { 
           fourT, twoT, oneT, halfT, quarterT, oneEighthT, 
           oneSixteenthT, oneThirtySecondT} 
} 
 
UL-CyclicPrefixLength ::=   ENUMERATED {len1, len2} 
 
-- ASN1STOP 
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See e.g., 36.331 V8.21.0 at pp. 128-129. 
 
 – RACH-ConfigCommon 

The IE RACH-ConfigCommon is used to specify the generic random access parameters. 
RACH-ConfigCommon information element 

-- ASN1START 
 
RACH-ConfigCommon ::=  SEQUENCE { 
 preambleInfo      SEQUENCE { 
  numberOfRA-Preambles    ENUMERATED { 
            n4, n8, n12, n16 ,n20, n24, n28, 
            n32, n36, n40, n44, n48, n52, n56, 
            n60, n64}, 
  preamblesGroupAConfig    SEQUENCE { 
   sizeOfRA-PreamblesGroupA   ENUMERATED { 
             n4, n8, n12, n16 ,n20, n24, n28, 
             n32, n36, n40, n44, n48, n52, n56, 
             n60}, 
   messageSizeGroupA     ENUMERATED {b56, b144, b208, b256}, 
   messagePowerOffsetGroupB   ENUMERATED { 
             minusinfinity, dB0, dB5, dB8, dB10, dB12, 
             dB15, dB18}, 
   ... 
  }   OPTIONAL             -- Need OP 
 }, 
 powerRampingParameters    SEQUENCE { 
  powerRampingStep     ENUMERATED {dB0, dB2,dB4, dB6}, 
  preambleInitialReceivedTargetPower ENUMERATED { 
            dBm-120, dBm-118, dBm-116, dBm-114, dBm-112, 
            dBm-110, dBm-108, dBm-106, dBm-104, dBm-102, 
            dBm-100, dBm-98, dBm-96, dBm-94, 
            dBm-92, dBm-90} 
 }, 
 ra-SupervisionInfo     SEQUENCE { 
  preambleTransMax     ENUMERATED { 
            n3, n4, n5, n6, n7, n8, n10, n20, n50, 
            n100, n200}, 
  ra-ResponseWindowSize    ENUMERATED { 
            sf2, sf3, sf4, sf5, sf6, sf7, 
            sf8, sf10}, 
  mac-ContentionResolutionTimer  ENUMERATED { 
            sf8, sf16, sf24, sf32, sf40, sf48, 
            sf56, sf64} 
 }, 
 maxHARQ-Msg3Tx      INTEGER (1..8), 
 ... 
} 
 
-- ASN1STOP 
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RACH-ConfigCommon field descriptions 
numberOfRA-Preambles 
Number of non-dedicated random access preambles in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, 
n8 corresponds to 8 and so on. 
preamblesGroupAConfig 
Provides the configuration for preamble grouping in TS 36.321 [6]. If the field is not signalled, the size of the random 
access preambles group A [6] is equal to numberOfRA-Preambles. 
sizeOfRA-PreamblesGroupA 
Size of the random access preambles group A in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, n8 
corresponds to 8 and so on. 
messageSizeGroupA 
Threshold for preamble selection in TS 36.321 [6]. Value in bits. Value b56 corresponds to 56 bits, b144 corresponds 
to 144 bits and so on. 
messagePowerOffsetGroupB 
Threshold for preamble selection in TS 36.321 [6]. Value in dB. Value minusinfinity corresponds to –infinity. Value dB0 
corresponds to 0 dB, dB5 corresponds to 5 dB and so on. 
powerRampingStep 
Power ramping factor in TS 36.321 [6]. Value in dB. Value dB0 corresponds to 0 dB, dB2 corresponds to 2 dB and so 
on. 
preambleInitialReceivedTargetPower 
Initial preamble power in TS 36.321 [6]. Value in dBm. Value dBm-120 corresponds to -120 dBm, dBm-118 
corresponds to -118 dBm and so on. 
preambleTransMax 
Maximum number of preamble transmission in TS 36.321 [6]. Value is an integer. Value n3 corresponds to 3, n4 
corresponds to 4 and so on. 
ra-ResponseWindowSize 
Duration of the RA response window in TS 36.321 [6]. Value in subframes. Value sf2 corresponds to 2 subframes, sf3 
corresponds to 3 subframes and so on. 
mac-ContentionResolutionTimer 
Timer for contention resolution in TS 36.321 [6]. Value in subframes. Value sf8 corresponds to 8 subframes, sf16 
corresponds to 16 subframes and so on. 
maxHARQ-Msg3Tx 
Maximum number of Msg3 HARQ transmissions in TS 36.321 [6], used for contention based random access. Value is 
an integer. 

 
See e.g., 36.331 V8.21.0 at pp. 126-127. 
 
See also Claim 9.  
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20. The method of claim 11, wherein the 
first uplink signal is provided by an 
OFDM transmitter signal processing 
circuit comprising: a serial to parallel 
converter, an inverse Fourier transform, 
and a cyclic prefix addition circuit. 

See Claim 11. 
 
Tesla’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at Release 8. This includes one or more components or modules implemented in 
hardware and/or software including circuitry, which comprises at least: a serial to parallel converter, an 
inverse Fourier transform, and a cyclic prefix addition circuit for an OFDM transmitter signal processing 
circuit that provides the first uplink signal. E.g., 
 
Tesla’s Accused Instrumentalities implement these circuit elements for transmitting an uplink signal:   
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
 
See also Claim 10.  
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21. A mobile station comprising: 
 

To the extent the preamble is considered a limitation, Tesla’s Accused Instrumentalities meet the preamble 
of claim 21 of the ’908 patent. E.g., 
 
Tesla’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at Release 8.  
 
For example, Tesla offers for sale, sells, and/or imports various vehicle models that are marketed and 
released with LTE cellular functionality and perform methods thereof, including but not limited to the 
models listed in the Plaintiff’s Disclosure Of Asserted Claims And Infringement Contentions.  
 
The LTE specification (Series 36, Release 8) supports user equipment (UE) to perform a random access 
(RACH) procedure.  

For clarity, Release 8 of the 36 series 3GPP specifications was frozen in December of 2008 and that release 
was used as the basis for the first wave of LTE equipment. The LTE marketplace currently supports a mix of 
releases from Release 8 through Release 17. Though for ease of review Release 8 of the LTE specification is 
cited below, the same or functionally identical content exists in each corresponding release on the market. 

An LTE communication system provides access to multiple users (user equipments (UEs)) through multiple 
cells associated with multiple eNodeBs.  
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 15. 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 18. 
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a first type of transmitter signal processing 
circuit configured to: 
generate a first uplink signal, wherein the 
first uplink signal is an orthogonal 
frequency division multiplexing (OFDM) 
signal and utilizes a frame format 
comprising a plurality of timeslots, each 
timeslot comprising a plurality of OFDM 
symbols; modulate the first uplink signal 
onto a set of OFDM subcarriers 

Tesla’s Accused Instrumentalities include a first type of transmitter signal processing circuit configured to 
generate a first uplink signal, wherein the first uplink signal is an orthogonal frequency division 
multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot 
comprising a plurality of OFDM symbols. E.g., 
 
The Tesla Accused Instrumentalities include circuitry to use the frequency bands for the LTE network. A 
frequency band used for LTE communication has an associated channel bandwidth over which uplink and 
downlink communication is transmitted between the UEs and the eNodeBs. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15. 
 
 
The mobile station modulates the first uplink signal onto a set of OFDM subcarriers. For the uplink, LTE 
uses a specific type of OFDMA (Orthogonal Frequency Division Multiple Access) referred to as either 
discrete Fourier Transform Spread (DFTS)-OFDM, or as SC-FDMA (Single Carrier – Frequency Division 
Multiple Access). 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28.  
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The UE transmits OFDM signals carrying data on the physical uplink shared channel (PUSCH). 

 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
In LTE, both the type 1 and type 2 frame structures include multiple time slots. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 9. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 10. 
 
 
Each time slot includes 7 symbols for a normal cyclic prefix (6 for extended). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
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See also Daulman, Parkvall, and Skold, “4G: LTE/LTE-Advanced for Mobile Broadband,” Second Edition 
(2014) at p. 361 (illustrating an example preamble transmission across uplink resources) 
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a second type of transmitter signal 
processing circuit configured to generate 
an random access signal followed by a 
guard period, wherein the random access 
signal includes a sequence associated with 
a base station, 

Tesla’s Accused Instrumentalities includes a second type of transmitter signal processing circuit configured 
to generate an random access signal followed by a guard period, wherein the random access signal includes 
a sequence associated with a base station. E.g., 
 
The random access signal, e.g., a random access preamble transmitted on the PRACH occupies  a bandwidth 
corresponding to 6 consecutive resource blocks in both the type 1 and type 2 frame structures, which is a 
fraction of the overall channel bandwidth (frequency band) for any other bandwidth than the smallest. The 
range of the overall channel bandwidth is the bandwidth of 6 to 100 resource blocks, corresponding to 
bandwidths 1.4MHz to 20MHz, with 20MHz being the most commonly used bandwidth. The Accused 
Products are configured to operate within a channel bandwidth of more than 6 resource blocks. 
 

 

 
... 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33, 35-36. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
The random access burst includes a guard time added after the preamble transmission. 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 29. 
 

 
... 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pgs. 
377-378. 
 
The random access preamble includes one of 64 sequences e.g., Zadoff-Chu sequences, associated with each 
cell.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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wherein a time duration of a combination 
of the random access signal and the guard 
period is greater than a time duration of at 
least one of the plurality of OFDM 
symbols; and 
 
 

The time duration of a combination of the random access signal and the guard period implemented using 
Tesla’s Accused Instrumentalities is greater than a time duration of at least one of the plurality of OFDM 
symbols. E.g., 
 
LTE defines a basic time unit (Ts ) and is equal to 1/ (15000 x 2048) seconds. The OFDM symbol time is 
2048 *Ts or  66.7 µs. 
 

 
 ... 

 
 ... 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 7-8. 
 
 
An LTE slot typically has 7 symbols, except for extended cyclic prefix which has 6 symbols.  As a result, a 
symbol for a typical slot is ~2192 base time intervals and for extended cyclic prefix is ~2560 basic time 
intervals. 
 

 
... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
Preamble formats 0-4 have sequence lengths of 4096 to 49,152 basic time intervals. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 33. 
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a circuit configured to provide at least the 
first uplink signal or the random access 
signal to output a digital signal;  
a digital-to-analog (D/A) conversion 
circuit configured to convert the digital 
signal to an analog signal; 
 

Tesla’s Accused Instrumentalities include a circuit configured to provide at least the first uplink signal or the 
random access signal to output a digital signal. E.g., 
 
Tesla’s Accused Instrumentalities implement at least these circuit elements for transmitting an uplink signal. 
The circuitry includes an analog to digital circuit to output a digital signal and a digital-to-analog (D/A) 
conversion circuit configured to convert the digital signal to an analog signal:   
 

 

 
 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
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wherein the mobile station is configured to 
transmit, to the base station, the analog 
signal in a frequency band, wherein the 
random access signal occupies in a 
frequency domain only a portion of the 
frequency band; 

Tesla’s Accused Instrumentalities are configured to transmit wherein the mobile station is configured to 
transmit, to the base station, the analog signal in a frequency band, wherein the random access signal 
occupies in a frequency domain only a portion of the frequency band. E.g., 
 
Random access signals are generated only for a portion of the frequency spectrum of an uplink.  

 
 
 
 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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wherein the mobile station is further 
configured to receive, from the base 
station, a second analog signal 
 

Tesla’s Accused Instrumentalities receive, from the base station, a second analog signal. E.g., 
 
Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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wherein the mobile station further 
comprises: an analog-to-digital (A/D) 
conversion circuit configured to convert 
the second analog signal to a second digital 
signal; and a receiver circuit configured to 
receive, based on the second digital signal, 
a response message. 

Tesla’s Accused Instrumentalities further include an analog-to-digital (A/D) conversion circuit configured to 
convert the second analog signal to a second digital signal and a receiver circuit configured to receive, based 
on the second digital signal, a response message. E.g., 
 
Tesla’s Accused Instrumentalities implement at least these circuit elements for transmitting an uplink signal. 
The circuit includes an analog to digital circuit configured to convert the second analog signal to a second 
digital signal; and a receiver circuit configured to receive, based on the second digital signal, a response 
message:   
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
 
 Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
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See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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22. The mobile station of claim 21, 
wherein: 

See Claim 21. 
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the receiver circuit is configured to 
determine if the response message 
identifies the sequence associated with the 
base station in the random access signal; 
and 

Tesla’s Accused Instrumentalities determines if the response message identifies the sequence associated 
with the base station in the random access signal. E.g., 
 
The Accused Instrumentalities monitor for the response message and identify the random access preamble 
identifiers received in the response and whether they match the transmitted random access preamble.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 2.  
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on a condition that the response message 
identifies the sequence associated with the 
base station in the random access signal, 
the first type of transmitter signal 
processing circuit is configured to transmit 
a second uplink signal. 

On a condition that the response message identifies the sequence associated with the base station in the 
random access signal, Tesla’s Accused Instrumentalities transmits a second uplink signal. E.g., 
 
When matching the transmitted random access preamble, the transmitter is configured to transmit a 
scheduled transmission, e.g., a Msg3 signal or an uplink control or data signal, in the uplink to the base 
station. 
 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 375. 
 
See also Claim 2.  
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23. The mobile station of claim 22, wherein 
the response message includes power 
adjustment information and  

The response message received by Tesla’s Accused Instrumentalities includes power adjustment 
information. E.g., 
 
See Claim 22.  
 
The response message can include an uplink grant with power adjustment information, such as TPC: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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wherein the first type of transmitter signal 
processing circuit is configured to transmit 
the second uplink signal according to the 
power adjustment information. 

Tesla’s Accused Instrumentalities transmits the second uplink signal according to the power adjustment 
information. E.g., 
 
The user equipment is configured to use the uplink grant on the PUSCH using the received TPC command: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6682   Filed 10/21/22   Page 1467 of 1927



US Patent No. 10,833,908: Claim 24 
“ The mobile station of claim 21, wherein the portion of the frequency band used for transmission of the random access signal does not include control 

channels.” 

  182  

 
24. The mobile station of claim 21, 
wherein the portion of the frequency band 
used for transmission of the random 
access signal does not include control 
channels. 

The portion of the frequency band used for transmission of the random access signal by Tesla’s Accused 
Instrumentalities does not include control channels. E.g., 
 
See Claim 21.  
 
The uplink control channels, such as the PUCCH, does not overlap with the PRACH or other random access 
signaling, e.g., via the PUSCH.  
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 4.  
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25. The mobile station of claim 21, 
wherein the response message includes a 
mobile station identifier assigned to the 
mobile station. 

The response message received by the receiver of Tesla’s Accused Instrumentalities includes a mobile 
station identifier assigned to the mobile station. E.g., 
 
See Claim 21. 
 
The response message is both addressed by a Random Access Radio Network Temporary Identifier (RA-
RNTI) used by the mobile station and further assigns a Cell Radio Network Temporary Identifier (C-RNTI) 
to the receiving mobile station, both identifiers assigned to the mobile station.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 5.  
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26. The mobile station of claim 21, 
wherein the time duration of the 
combination of the random access signal 
and the guard period is greater than a time 
duration of at least two of the plurality of 
OFDM symbols. 

The time duration of the combination of the random access signal and the guard period used with Tesla’s 
Accused Instrumentalities is greater than a time duration of at least two of the plurality of OFDM symbols. 
E.g., 
 
See Claim 21. 
 
See element 21(d) showing the combination of the random access signal and a guard period greater than at 
least two of the plurality of OFDM symbols.  
 
See also Claim 6.  
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27.  The mobile station of claim 21, 
wherein the frequency band includes an 
outer portion and a center portion, wherein 
the portion of the frequency band for the 
random access signal is in the center 
portion and uplink control signals are sent 
in the outer portion. 

See Claim 1. 
 
The frequency band used with Tesla’s Accused Instrumentalities includes an outer portion and a center 
portion, wherein the portion of the frequency band for the random access signal is in the center portion and 
uplink control signals are sent in the outer portion. E.g., 
 
For example, the uplink control channels, such as the PUCCH are allocate resources at the edges of an 
operating frequency band, e.g., an outer portion of the frequency band, whereas the PRACH or other random 
access signaling is sent via the PUSCH, which is allocated resources in between the edges, e.g., a center 
portion of the frequency band. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
 
For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 

 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6696   Filed 10/21/22   Page 1481 of 1927



US Patent No. 10,833,908: Claim 27 
“The mobile station of claim 21, wherein the frequency band includes an outer portion and a center portion, wherein the portion of the frequency band for 

the random access signal is in the center portion and uplink control signals are sent in the outer portion.” 

  196  

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 24. 
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28.  The mobile station of claim 21, 
wherein the random access signal is a 
spread spectrum signal. 

The receiver random access signal used with Tesla’s Accused Instrumentalities is a spread spectrum signal. 
E.g., 
 
See Claim 21. 
 
For example, the UE transmits the random access signal, e.g., a random access preamble, on the PRACH to 
the eNodeB.   

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 11. 
 
The PRACH is transmitted in a portion, 6 physical resource blocks, of the uplink frequency bandwidth. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 35. 
 
The UE transmits a preamble over the PRACH.  The preamble is spread in the frequency domain by 
mapping, for formats 0-3, a length 839 sequence onto 839 subcarriers in the frequency domain.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 43. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at p. 387. 
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29. The mobile station of claim 21, 
wherein: 
the receiver circuit is further configured to 
receive broadcast information from the 
base station, the broadcast information 
indicating at least one sequence associated 
with the base station for use in producing 
the random access signal. 

The receiver of Tesla’s Accused Instrumentalities further receive broadcast information from the base 
station, the broadcast information indicating at least one sequence associated with the base station for use in 
producing the random access signal. E.g., 
 
See Claim 11.  
The mobile station generates preamble sequences based on broadcasted information, including the 
RACH_ROOT_SEQUENCE as part of the System information.  

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 39. 
 

 
 
See e.g., 3GPP TS 36.213 V8.8.0 at pg. 16. 
 
– RadioResourceConfigCommon 
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The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify 
common radio resource configurations in the system information and in the mobility control information, 
respectively, e.g., the random access parameters and the static physical layer parameters. 

RadioResourceConfigCommon information element 

-- ASN1START 
 
RadioResourceConfigCommonSIB ::= SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon, 
 bcch-Config       BCCH-Config, 
 pcch-Config       PCCH-Config, 
 prach-Config      PRACH-ConfigSIB, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon, 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 pucch-ConfigCommon     PUCCH-ConfigCommon, 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon, 
 uplinkPowerControlCommon   UplinkPowerControlCommon, 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
RadioResourceConfigCommon ::=  SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon     OPTIONAL, -- Need ON 
 prach-Config      PRACH-Config, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon     OPTIONAL, -- Need ON 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 phich-Config      PHICH-Config      OPTIONAL, -- Need ON 
 pucch-ConfigCommon     PUCCH-ConfigCommon     OPTIONAL, -- Need ON 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon   OPTIONAL, -- Need ON 
 uplinkPowerControlCommon   UplinkPowerControlCommon   OPTIONAL, -- Need ON 
 antennaInfoCommon     AntennaInfoCommon   OPTIONAL, -- Need ON 
 p-Max        P-Max        OPTIONAL, -- Need OP 
 tdd-Config       TDD-Config       OPTIONAL, -- Cond TDD 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
BCCH-Config ::=      SEQUENCE { 
 modificationPeriodCoeff    ENUMERATED {n2, n4, n8, n16} 
} 
 
PCCH-Config ::=      SEQUENCE { 
 defaultPagingCycle     ENUMERATED { 
           rf32, rf64, rf128, rf256}, 
 nB         ENUMERATED { 
           fourT, twoT, oneT, halfT, quarterT, oneEighthT, 
           oneSixteenthT, oneThirtySecondT} 
} 
 
UL-CyclicPrefixLength ::=   ENUMERATED {len1, len2} 
 
-- ASN1STOP 
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See e.g., 36.331 V8.21.0 at pp. 128-129. 
 
 – RACH-ConfigCommon 

The IE RACH-ConfigCommon is used to specify the generic random access parameters. 
RACH-ConfigCommon information element 

-- ASN1START 
 
RACH-ConfigCommon ::=  SEQUENCE { 
 preambleInfo      SEQUENCE { 
  numberOfRA-Preambles    ENUMERATED { 
            n4, n8, n12, n16 ,n20, n24, n28, 
            n32, n36, n40, n44, n48, n52, n56, 
            n60, n64}, 
  preamblesGroupAConfig    SEQUENCE { 
   sizeOfRA-PreamblesGroupA   ENUMERATED { 
             n4, n8, n12, n16 ,n20, n24, n28, 
             n32, n36, n40, n44, n48, n52, n56, 
             n60}, 
   messageSizeGroupA     ENUMERATED {b56, b144, b208, b256}, 
   messagePowerOffsetGroupB   ENUMERATED { 
             minusinfinity, dB0, dB5, dB8, dB10, dB12, 
             dB15, dB18}, 
   ... 
  }   OPTIONAL             -- Need OP 
 }, 
 powerRampingParameters    SEQUENCE { 
  powerRampingStep     ENUMERATED {dB0, dB2,dB4, dB6}, 
  preambleInitialReceivedTargetPower ENUMERATED { 
            dBm-120, dBm-118, dBm-116, dBm-114, dBm-112, 
            dBm-110, dBm-108, dBm-106, dBm-104, dBm-102, 
            dBm-100, dBm-98, dBm-96, dBm-94, 
            dBm-92, dBm-90} 
 }, 
 ra-SupervisionInfo     SEQUENCE { 
  preambleTransMax     ENUMERATED { 
            n3, n4, n5, n6, n7, n8, n10, n20, n50, 
            n100, n200}, 
  ra-ResponseWindowSize    ENUMERATED { 
            sf2, sf3, sf4, sf5, sf6, sf7, 
            sf8, sf10}, 
  mac-ContentionResolutionTimer  ENUMERATED { 
            sf8, sf16, sf24, sf32, sf40, sf48, 
            sf56, sf64} 
 }, 
 maxHARQ-Msg3Tx      INTEGER (1..8), 
 ... 
} 
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-- ASN1STOP 

 
RACH-ConfigCommon field descriptions 

numberOfRA-Preambles 
Number of non-dedicated random access preambles in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, 
n8 corresponds to 8 and so on. 
preamblesGroupAConfig 
Provides the configuration for preamble grouping in TS 36.321 [6]. If the field is not signalled, the size of the random 
access preambles group A [6] is equal to numberOfRA-Preambles. 
sizeOfRA-PreamblesGroupA 
Size of the random access preambles group A in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, n8 
corresponds to 8 and so on. 
messageSizeGroupA 
Threshold for preamble selection in TS 36.321 [6]. Value in bits. Value b56 corresponds to 56 bits, b144 corresponds 
to 144 bits and so on. 
messagePowerOffsetGroupB 
Threshold for preamble selection in TS 36.321 [6]. Value in dB. Value minusinfinity corresponds to –infinity. Value dB0 
corresponds to 0 dB, dB5 corresponds to 5 dB and so on. 
powerRampingStep 
Power ramping factor in TS 36.321 [6]. Value in dB. Value dB0 corresponds to 0 dB, dB2 corresponds to 2 dB and so 
on. 
preambleInitialReceivedTargetPower 
Initial preamble power in TS 36.321 [6]. Value in dBm. Value dBm-120 corresponds to -120 dBm, dBm-118 
corresponds to -118 dBm and so on. 
preambleTransMax 
Maximum number of preamble transmission in TS 36.321 [6]. Value is an integer. Value n3 corresponds to 3, n4 
corresponds to 4 and so on. 
ra-ResponseWindowSize 
Duration of the RA response window in TS 36.321 [6]. Value in subframes. Value sf2 corresponds to 2 subframes, sf3 
corresponds to 3 subframes and so on. 
mac-ContentionResolutionTimer 
Timer for contention resolution in TS 36.321 [6]. Value in subframes. Value sf8 corresponds to 8 subframes, sf16 
corresponds to 16 subframes and so on. 
maxHARQ-Msg3Tx 
Maximum number of Msg3 HARQ transmissions in TS 36.321 [6], used for contention based random access. Value is 
an integer. 

 
See e.g., 36.331 V8.21.0 at pp. 126-127. 
 
See also Claim 9.  
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30. The mobile station of claim 21, 
wherein: the first type of transmitter signal 
processing circuit is an OFDM transmitter 
signal processing circuit comprising: a 
serial to parallel converter, an inverse 
Fourier transform, and a cyclic prefix 
addition circuit; and the OFDM 
transmitter signal processing circuit 
outputs the first uplink signal. 

See Claim 21  
 
Tesla’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at release 8. This includes one or more components or modules implemented in 
hardware and/or software including circuitry, which comprises at least: a serial to parallel converter, an 
inverse Fourier transform, and a cyclic prefix addition circuit for an OFDM transmitter signal processing 
circuit that outputs the first uplink signal. E.g., 
 
Tesla’s Accused Instrumentalities implement these circuit elements for transmitting an uplink signal:   
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
See also Claim 10.  
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1. A mobile station comprising: 
 

To the extent the preamble is considered a limitation, Mercedes’s Accused Instrumentalities meet the 
preamble of claim 1 of the ’908 patent. E.g., 
 
Mercedes’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities 
and services made available thereupon for use and actually used in a wireless system compliant with the 
LTE standard starting at least at Release 8.  
 
For example, Mercedes offers for sale, sells, and/or imports various vehicle models that are marketed and 
released with LTE cellular functionality and perform methods thereof, including but not limited to the 
models listed in the Plaintiff’s Disclosure Of Asserted Claims And Infringement Contentions.  
 
The LTE specification (Series 36, Release 8) supports user equipment (UE) to perform a random access 
(RACH) procedure.  

For clarity, Release 8 of the 36 series 3GPP specifications was frozen in December of 2008 and that release 
was used as the basis for the first wave of LTE equipment. The LTE marketplace currently supports a mix of 
releases from Release 8 through Release 17. Though for ease of review Release 8 of the LTE specification is 
cited below, the same or functionally identical content exists in each corresponding release on the market. 

An LTE communication system provides access to multiple users (user equipment (UEs)) through multiple 
cells associated with multiple eNodeBs.  
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 15. 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 18. 
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a transmitter configured to: transmit, to a 
base station, a first uplink signal within a 
frequency band, wherein the first uplink 
signal is an orthogonal frequency division 
multiplexing (OFDM) signal and utilizes a 
frame format comprising a plurality of 
timeslots, each timeslot comprising a 
plurality of OFDM symbols; 

Mercedes’s Accused Instrumentalities include a transmitter configured to a transmitter configured to: 
transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an 
orthogonal frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a 
plurality of timeslots, each timeslot comprising a plurality of OFDM symbols. E.g., 
 
For example, Mercedes’s Accused Instrumentalities include one or more antennas for transmitting, with 
electronic circuitry, signals on an uplink band as defined in the standard. In particular, a frequency band 
used for LTE communication has an associated channel bandwidth over which uplink and downlink 
communication is transmitted between the UEs and the eNodeBs. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15. 
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For the uplink, LTE uses a specific type of OFDMA (Orthogonal Frequency Division Multiple Access) 
referred to as either discrete Fourier Transform Spread (DFTS)-OFDM, or as SC-FDMA (Single Carrier – 
Frequency Division Multiple Access). 
    

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28.  
 
The UE transmits OFDM signals carrying data on the physical uplink shared channel (PUSCH). 
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6721   Filed 10/21/22   Page 1506 of 1927



  US Patent No. 10,833,908: Claim 1(b)  
“a transmitter configured to: transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 

frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 

  7  
 

 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
In LTE, both the type 1 and type 2 frame structures include multiple time slots. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 9. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 10. 
 
 
Each time slot includes 7 symbols for a normal cyclic prefix (6 for extended). 
 

 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6724   Filed 10/21/22   Page 1509 of 1927



  US Patent No. 10,833,908: Claim 1(b)  
“a transmitter configured to: transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 

frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 

  10  
 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
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See also Daulman, Parkvall, and Skold, “4G: LTE/LTE-Advanced for Mobile Broadband,” Second Edition 
(2014) at p. 361 (illustrating an example preamble transmission across uplink resources in only a portion of 
the frequency band) 
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transmit, to the base station, a random 
access signal followed by a guard period 
in only a portion of the frequency band, 
wherein the random access signal includes 
a sequence associated with the base station 

Mercedes’s Accused Instrumentalities also transmit, to the base station, a random access signal followed by 
a guard period in only a portion of the frequency band, wherein the random access signal includes a 
sequence associated with the base station. E.g., 
   
The random access signal, e.g., a random access preamble, transmitted on the PRACH occupies  a 
bandwidth corresponding to 6 consecutive resource blocks in both the type 1 and type 2 frame structures, 
which is a fraction of the overall channel bandwidth (frequency band) for any other bandwidth than the 
smallest. The range of the overall channel bandwidth is the bandwidth of 6 to 100 resource blocks, 
corresponding to bandwidths 1.4MHz to 20MHz, with 20MHz being the most commonly used bandwidth. 
The Accused Products are configured to operate within a channel bandwidth of more than 6 resource blocks. 
 

 

 
... 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33, 35-36. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
The random access burst includes a guard time added after the preamble transmission. 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 29. 
 

 
... 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pgs. 
377-378. 
 
The random access preamble includes one of 64 sequences, e.g., Zadoff-Chu sequences, associated with 
each cell.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6732   Filed 10/21/22   Page 1517 of 1927



  US Patent No. 10,833,908: Claim 1(d) 
“wherein a time duration of a combination of the random access signal and the guard period is greater than a time duration of at least one of the plurality of 

OFDM symbols” 

  18  

wherein a time duration of a combination 
of the random access signal and the guard 
period is greater than a time duration of at 
least one of the plurality of OFDM 
symbols 
 

The time duration of a combination of the random access signal and the guard period implemented using 
Mercedes’s Accused Instrumentalities is greater than a time duration of at least one of the plurality of 
OFDM symbols. E.g., 
 
LTE defines a basic time unit (Ts ) and is equal to 1/ (15000 x 2048) seconds. The OFDM symbol time is 
2048 *Ts or  66.7 µs. 
 

 
 ... 

 
 ... 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 7-8. 
 
 
An LTE slot typically has 7 symbols, except for extended cyclic prefix which has 6 symbols.  As a result, a 
symbol for a typical slot is ~2192 base time intervals and for extended cyclic prefix is ~2560 basic time 
intervals. 
 

 
... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
Preamble formats 0-4 have sequence lengths of 4096 to 49,152 basic time intervals. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 33. 
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a receiver configured to receive, from the 
base station, a response message. 

Mercedes’s Accused Instrumentalities include a receiver configured to receive, from the base station, a 
response message. E.g., 
 
Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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2. The mobile station of claim 1, wherein: 
 

See Claim 1. 
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the receiver is configured to determine if 
the response message identifies the 
sequence associated with the base station in 
the random access signal; and  

The receiver of Mercedes’s Accused Instrumentalities is configured to determine if the response 
message identifies the sequence associated with the base station in the random access signal. E.g., 
 
The Accused Instrumentalities monitor for the response message and identify the random access preamble 
identifiers received in the response and whether they match the transmitted random access preamble.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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on a condition that the response message 
identifies the sequence associated with the 
base station in the random access signal, 
the transmitter is configured to transmit a 
second uplink signal.  

On a condition that the response message identifies the sequence associated with the base station in the 
random access signal, the transmitter in Mercedes’s Accused Instrumentalities is configured to transmit a 
second uplink signal. E.g., 
 
When matching the transmitted random access preamble, the transmitter is configured to transmit a 
scheduled transmission, e.g., a Msg3 signal or an uplink control or data signal, in the uplink to the base 
station.  
  
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 375. 
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3.  The mobile station of claim 2, wherein 
the response message includes power 
adjustment information and  

The response message received by the receiver of Mercedes’s Accused Instrumentalities includes power 
adjustment information. E.g., 
 
See Claim 12.  
 
The response message can include an uplink grant with power adjustment information, such as TPC: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
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wherein the transmitter is configured to 
transmit the second uplink signal 
according to the power adjustment 
information.  

The transmitter of Mercedes’s Accused Instrumentalities is configured to transmit the second uplink signal 
according to the power adjustment information. E.g., 
 
The user equipment is configured to use the uplink grant on the PUSCH using the received TPC command: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
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4.  The mobile station of claim 1, wherein 
the portion of the frequency band used for 
transmission of the random access signal 
does not include control channels.  

The portion of the frequency band used for transmission of the random access signal by the transmitter of 
Mercedes’s Accused Instrumentalities does not include control channels. E.g., 
 
See Claim 1. 
The uplink control channels, such as the PUCCH, do not overlap with the PRACH or other random access 
signaling, e.g., via the PUSCH.  
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
 
For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6758   Filed 10/21/22   Page 1543 of 1927



US Patent No. 10,833,908: Claim 4 
“The mobile station of claim 1, wherein the portion of the frequency band used for transmission of the random access signal does not include control 

channels.” 

  44  

 
 

See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
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5.  The mobile station of claim 1, wherein 
the response message includes a mobile 
station identifier assigned to the mobile 
station.  

The response message received by the receiver of Mercedes’s Accused Instrumentalities includes a mobile 
station identifier assigned to the mobile station. E.g., 
 
The response message is both addressed by a Random Access Radio Network Temporary Identifier (RA-
RNTI) used by the mobile station and further assigns a Cell Radio Network Temporary Identifier (C-RNTI) 
to the receiving mobile station, both identifiers assigned to the mobile station.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6762   Filed 10/21/22   Page 1547 of 1927



US Patent No. 10,833,908: Claim 5 
“The mobile station of claim 1, wherein the response message includes a mobile station identifier assigned to the mobile station.” 

 

  48  

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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6.  The mobile station of claim 1, wherein 
the time duration of the combination of 
the random access signal and the guard 
period is greater than a time duration of at 
least two of the plurality of OFDM 
symbols.  

The time duration of the combination of the random access signal and the guard period used with 
Mercedes’s Accused Instrumentalities is greater than a time duration of at least two of the plurality of 
OFDM symbols. E.g., 
 
See Claim 1.  
See element 1(d) showing the combination of the random access signal and a guard period greater than at 
least two of the plurality of OFDM symbols.  
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7.  The mobile station of claim 1, wherein 
the frequency band includes an outer 
portion and a center portion, wherein the 
portion of the frequency band for the 
random access signal is in the center 
portion and uplink control signals are sent 
in the outer portion. 

See Claim 1. 
 
The frequency band used with Mercedes’s Accused Instrumentalities includes an outer portion and a center 
portion, wherein the portion of the frequency band for the random access signal is in the center portion and 
uplink control signals are sent in the outer portion. E.g., 
 
For example, the uplink control channels, such as the PUCCH are allocate resources at the edges of an 
operating frequency band, e.g., an outer portion of the frequency band, whereas the PRACH or other random 
access signaling is sent via the PUSCH, which is allocated resources in between the edges, e.g., a center 
portion of the frequency band. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6770   Filed 10/21/22   Page 1555 of 1927



US Patent No. 10,833,908: Claim 7 
“The mobile station of claim 1, wherein the frequency band includes an outer portion and a center portion, wherein the portion of the frequency band for 

the random access signal is in the center portion and uplink control signals are sent in the outer portion.” 

  56  

 
 

See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 4. 
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8.  The mobile station of claim 1, wherein 
the random access signal is a spread 
spectrum signal 

The receiver random access signal used with Mercedes’s Accused Instrumentalities is a spread spectrum 
signal. E.g., 
 
See Claim 1. 
 
For example, the UE transmits the random access signal, e.g., a random access preamble, on the PRACH to 
the eNodeB.   

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 11. 
 
The PRACH is transmitted in a portion, 6 physical resource blocks, of the uplink frequency bandwidth. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 35. 
 
The UE transmits a preamble over the PRACH.  The preamble is spread in the frequency domain by 
mapping, for formats 0-3, a length 839 sequence onto 839 subcarriers in the frequency domain.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 43. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at p. 387. 
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9.  The mobile station of claim 1, wherein: 
the receiver is further configured to receive 
broadcast information from the base 
station, the broadcast information 
indicating at least one sequence associated 
with the base station for use in producing 
the random access signal. 

The receiver of Mercedes’s Accused Instrumentalities is further configured to receive broadcast information 
from the base station, the broadcast information indicating at least one sequence associated with the base 
station for use in producing the random access signal. E.g., 
 
See Claim 1, element 1(e). 
 
The mobile station generates preamble sequences based on broadcasted information, including the 
RACH_ROOT_SEQUENCE as part of the System information.  

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 39. 
 
 

 
 
See e.g., 3GPP TS 36.213 V8.8.0 at pg. 16. 
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– RadioResourceConfigCommon 
The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify 
common radio resource configurations in the system information and in the mobility control information, 
respectively, e.g., the random access parameters and the static physical layer parameters. 

RadioResourceConfigCommon information element 

-- ASN1START 
 
RadioResourceConfigCommonSIB ::= SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon, 
 bcch-Config       BCCH-Config, 
 pcch-Config       PCCH-Config, 
 prach-Config      PRACH-ConfigSIB, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon, 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 pucch-ConfigCommon     PUCCH-ConfigCommon, 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon, 
 uplinkPowerControlCommon   UplinkPowerControlCommon, 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
RadioResourceConfigCommon ::=  SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon     OPTIONAL, -- Need ON 
 prach-Config      PRACH-Config, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon     OPTIONAL, -- Need ON 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 phich-Config      PHICH-Config      OPTIONAL, -- Need ON 
 pucch-ConfigCommon     PUCCH-ConfigCommon     OPTIONAL, -- Need ON 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon   OPTIONAL, -- Need ON 
 uplinkPowerControlCommon   UplinkPowerControlCommon   OPTIONAL, -- Need ON 
 antennaInfoCommon     AntennaInfoCommon   OPTIONAL, -- Need ON 
 p-Max        P-Max        OPTIONAL, -- Need OP 
 tdd-Config       TDD-Config       OPTIONAL, -- Cond TDD 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
BCCH-Config ::=      SEQUENCE { 
 modificationPeriodCoeff    ENUMERATED {n2, n4, n8, n16} 
} 
 
PCCH-Config ::=      SEQUENCE { 
 defaultPagingCycle     ENUMERATED { 
           rf32, rf64, rf128, rf256}, 
 nB         ENUMERATED { 
           fourT, twoT, oneT, halfT, quarterT, oneEighthT, 
           oneSixteenthT, oneThirtySecondT} 
} 
 
UL-CyclicPrefixLength ::=   ENUMERATED {len1, len2} 
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-- ASN1STOP 

 
See e.g., 36.331 V8.21.0 at pp. 128-129. 
 
 – RACH-ConfigCommon 

The IE RACH-ConfigCommon is used to specify the generic random access parameters. 
RACH-ConfigCommon information element 

-- ASN1START 
 
RACH-ConfigCommon ::=  SEQUENCE { 
 preambleInfo      SEQUENCE { 
  numberOfRA-Preambles    ENUMERATED { 
            n4, n8, n12, n16 ,n20, n24, n28, 
            n32, n36, n40, n44, n48, n52, n56, 
            n60, n64}, 
  preamblesGroupAConfig    SEQUENCE { 
   sizeOfRA-PreamblesGroupA   ENUMERATED { 
             n4, n8, n12, n16 ,n20, n24, n28, 
             n32, n36, n40, n44, n48, n52, n56, 
             n60}, 
   messageSizeGroupA     ENUMERATED {b56, b144, b208, b256}, 
   messagePowerOffsetGroupB   ENUMERATED { 
             minusinfinity, dB0, dB5, dB8, dB10, dB12, 
             dB15, dB18}, 
   ... 
  }   OPTIONAL             -- Need OP 
 }, 
 powerRampingParameters    SEQUENCE { 
  powerRampingStep     ENUMERATED {dB0, dB2,dB4, dB6}, 
  preambleInitialReceivedTargetPower ENUMERATED { 
            dBm-120, dBm-118, dBm-116, dBm-114, dBm-112, 
            dBm-110, dBm-108, dBm-106, dBm-104, dBm-102, 
            dBm-100, dBm-98, dBm-96, dBm-94, 
            dBm-92, dBm-90} 
 }, 
 ra-SupervisionInfo     SEQUENCE { 
  preambleTransMax     ENUMERATED { 
            n3, n4, n5, n6, n7, n8, n10, n20, n50, 
            n100, n200}, 
  ra-ResponseWindowSize    ENUMERATED { 
            sf2, sf3, sf4, sf5, sf6, sf7, 
            sf8, sf10}, 
  mac-ContentionResolutionTimer  ENUMERATED { 
            sf8, sf16, sf24, sf32, sf40, sf48, 
            sf56, sf64} 
 }, 
 maxHARQ-Msg3Tx      INTEGER (1..8), 
 ... 
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} 
 
-- ASN1STOP 

 
RACH-ConfigCommon field descriptions 

numberOfRA-Preambles 
Number of non-dedicated random access preambles in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, 
n8 corresponds to 8 and so on. 
preamblesGroupAConfig 
Provides the configuration for preamble grouping in TS 36.321 [6]. If the field is not signalled, the size of the random 
access preambles group A [6] is equal to numberOfRA-Preambles. 
sizeOfRA-PreamblesGroupA 
Size of the random access preambles group A in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, n8 
corresponds to 8 and so on. 
messageSizeGroupA 
Threshold for preamble selection in TS 36.321 [6]. Value in bits. Value b56 corresponds to 56 bits, b144 corresponds 
to 144 bits and so on. 
messagePowerOffsetGroupB 
Threshold for preamble selection in TS 36.321 [6]. Value in dB. Value minusinfinity corresponds to –infinity. Value dB0 
corresponds to 0 dB, dB5 corresponds to 5 dB and so on. 
powerRampingStep 
Power ramping factor in TS 36.321 [6]. Value in dB. Value dB0 corresponds to 0 dB, dB2 corresponds to 2 dB and so 
on. 
preambleInitialReceivedTargetPower 
Initial preamble power in TS 36.321 [6]. Value in dBm. Value dBm-120 corresponds to -120 dBm, dBm-118 
corresponds to -118 dBm and so on. 
preambleTransMax 
Maximum number of preamble transmission in TS 36.321 [6]. Value is an integer. Value n3 corresponds to 3, n4 
corresponds to 4 and so on. 
ra-ResponseWindowSize 
Duration of the RA response window in TS 36.321 [6]. Value in subframes. Value sf2 corresponds to 2 subframes, sf3 
corresponds to 3 subframes and so on. 
mac-ContentionResolutionTimer 
Timer for contention resolution in TS 36.321 [6]. Value in subframes. Value sf8 corresponds to 8 subframes, sf16 
corresponds to 16 subframes and so on. 
maxHARQ-Msg3Tx 
Maximum number of Msg3 HARQ transmissions in TS 36.321 [6], used for contention based random access. Value is 
an integer. 

 
See e.g., 36.331 V8.21.0 at pp. 126-127. 
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10. The mobile station of claim 1, wherein 
the transmitter includes an OFDM 
transmitter signal processing circuit 
comprising: a serial to parallel converter, 
an inverse Fourier transform, and a cyclic 
prefix addition circuit; and the OFDM 
transmitter signal processing circuit 
outputs the first uplink signal. 

See Claim 1. 
 
Mercedes’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities 
and services made available thereupon for use and actually used in a wireless system compliant with the 
LTE standard starting at least at release 8. This includes one or more components or modules implemented 
in hardware and/or software including circuitry, which comprises at least: a serial to parallel converter, an 
inverse Fourier transform, and a cyclic prefix addition circuit for an OFDM transmitter signal processing 
circuit that outputs the first uplink signal. E.g., 
 
Mercedes’s Accused Instrumentalities implement these circuit elements for transmitting the uplink signal:   
 

 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6783   Filed 10/21/22   Page 1568 of 1927



  US Patent No. 10,833,908: Claim 11(a)  
"11. A method performed by a mobile station, the method comprising:” 

 

  69  
 

11. A method performed by a mobile 
station, the method comprising: 
 

To the extent the preamble is considered a limitation, Mercedes’s Accused Instrumentalities meet the 
preamble of claim 11 of the ’908 patent. E.g., 
 
Mercedes’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities 
and services made available thereupon for use and actually used in a wireless system compliant with the 
LTE standard starting at least at Release 8.  
 
For example, Mercedes offers for sale, sells, and/or imports various vehicle models that are marketed and 
released with LTE cellular functionality and perform methods thereof, including but not limited to the 
models listed in the Plaintiff’s Disclosure Of Asserted Claims And Infringement Contentions.  
 
The LTE specification (Series 36, Release 8) supports user equipment (UE) to perform a random access 
(RACH) procedure.  

For clarity, Release 8 of the 36 series 3GPP specifications was frozen in December of 2008 and that release 
was used as the basis for the first wave of LTE equipment. The LTE marketplace currently supports a mix of 
releases from Release 8 through Release 17. Though for ease of review Release 8 of the LTE specification is 
cited below, the same or functionally identical content exists in each corresponding release on the market. 

An LTE communication system provides access to multiple users (user equipments (UEs)) through multiple 
cells associated with multiple eNodeBs.  
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 15.  
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 18. 
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transmitting, to a base station, a first uplink 
signal within a frequency band, wherein the 
first uplink signal is an orthogonal 
frequency division multiplexing (OFDM) 
signal and utilizes a frame format 
comprising a plurality of timeslots, each 
timeslot comprising a plurality of OFDM 
symbols; 
 

Mercedes’s Accused Instrumentalities transmit, to a base station, a first uplink signal within a frequency 
band, wherein the first uplink signal is an OFDM signal and utilizes a frame format comprising a plurality of 
timeslots, each timeslot comprising a plurality of OFDM symbols. E.g., 
 
A frequency band used for LTE communication has an associated channel bandwidth over which uplink and 
downlink communication is transmitted between the UEs and the eNodeBs. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15. 
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For the uplink, LTE uses a specific type of OFDMA (Orthogonal Frequency Division Multiple Access) 
referred to as either discrete Fourier Transform Spread (DFTS)-OFDM, or as SC-FDMA (Single Carrier – 
Frequency Division Multiple Access). 
    

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28.  
 
The UE transmits OFDM signals carrying data on the physical uplink shared channel (PUSCH). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
In LTE, both the type 1 and type 2 frame structures include multiple time slots. 
 

 
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6789   Filed 10/21/22   Page 1574 of 1927



  US Patent No. 10,833,908: Claim 11(b)  
“transmitting, to the base station, an random access signal followed by a guard period in only a portion of the frequency band, wherein the random 

access signal includes a sequence associated with the base station,” 

  75  
 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 9. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 10. 
 
 
Each time slot includes 7 symbols for a normal cyclic prefix (6 for extended). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
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See also Daulman, Parkvall, and Skold, “4G: LTE/LTE-Advanced for Mobile Broadband,” Second Edition 
(2014) at p. 361 (illustrating an example preamble transmission across uplink resources) 
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transmitting, to the base station, an 
random access signal followed by a guard 
period in only a portion of the frequency 
band, wherein the random access signal 
includes a sequence associated with the 
base station, 

Mercedes’s Accused Instrumentalities transmit, to the base station, an random access signal followed by a 
guard period in only a portion of the frequency band, wherein the random access signal includes a sequence 
associated with the base station. E.g., 
 
The random access signal, e.g., a random access preamble transmitted on the PRACH occupies a bandwidth 
corresponding to 6 consecutive resource blocks in both the type 1 and type 2 frame structures, which is a 
fraction of the overall channel bandwidth (frequency band) for any other bandwidth than the smallest. The 
range of the overall channel bandwidth is the bandwidth of 6 to 100 resource blocks, corresponding to 
bandwidths 1.4MHz to 20MHz, with 20MHz being the most commonly used bandwidth. The Accused 
Products are configured to operate within a channel bandwidth of more than 6 resource blocks. 
 

 

 
... 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33, 35-36. 
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6795   Filed 10/21/22   Page 1580 of 1927



  US Patent No. 10,833,908: Claim 11(c) 
“transmitting, to the base station, an random access signal followed by a guard period in only a portion of the frequency band, wherein the random access 

signal includes a sequence associated with the base station,” 

  81  
 

 

 
See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
The random access burst includes a guard time added after the preamble transmission. 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 29. 
 

 
... 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pgs. 
377-378. 
 
The random access preamble includes one of 64 sequences e.g., Zadoff-Chu sequences, associated with each 
cell.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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wherein a time duration of a combination 
of the random access signal and the guard 
period is greater than a time duration of at 
least one of the plurality of OFDM 
symbols; and 
 
 

The time duration of a combination of the random access signal and the guard period implemented using 
Mercedes’s Accused Instrumentalities is greater than a time duration of at least one of the plurality of 
OFDM symbols. E.g., 
 
LTE defines a basic time unit (Ts ) and is equal to 1/ (15000 x 2048) seconds. The OFDM symbol time is 
2048 *Ts or  66.7 µs. 
 

 
 ... 

 
 ... 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 7-8. 
 
 
An LTE slot typically has 7 symbols, except for extended cyclic prefix which has 6 symbols.  As a result, a 
symbol for a typical slot is ~2192 base time intervals and for extended cyclic prefix is ~2560 basic time 
intervals. 
 

 
... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
Preamble formats 0-4 have sequence lengths of 4096 to 49,152 basic time intervals. 
 

 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6802   Filed 10/21/22   Page 1587 of 1927



  US Patent No. 10,833,908: Claim 11(d) 
“wherein a time duration of a combination of the random access signal and the guard period is greater than a time duration of at least one of the plurality of 

OFDM symbols; and” 

  88  

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 33. 
 

 
 
 
 
 
 
 
  
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6803   Filed 10/21/22   Page 1588 of 1927



US Patent No. 10,833,908: Claim 11(e) 
“receiving, from the base station, a response message.” 

  89  

receiving, from the base station, a response 
message. 
 
 
; 

Mercedes’s Accused Instrumentalities receive, from the base station, a response message. E.g., 
 
Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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12.  The method claim 11, further 
comprising: 

See Claim 11. 
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determining if the response message 
identifies the sequence associated with the 
base station in the random access signal; 
and 

Mercedes’s Accused Instrumentalities determines if the response message identifies the sequence associated 
with the base station in the random access signal. E.g., 
 
The Accused Instrumentalities monitor for the response message and identify the random access preamble 
identifiers received in the response and whether they match the transmitted random access preamble.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 2.  
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on a condition that the response message 
identifies the sequence associated with the 
base station in the random access signal, 
transmitting a second uplink signal.  

On a condition that the response message identifies the sequence associated with the base station in the 
random access signal, Mercedes’s Accused Instrumentalities transmits a second uplink signal. E.g., 
 
When matching the transmitted random access preamble, the transmitter is configured to transmit a 
scheduled transmission, e.g., a Msg3 signal or an uplink control or data signal, in the uplink to the base 
station. 
 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 375. 
 
See also Claim 2.  
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13.  The method of claim 12, wherein the 
response message includes power 
adjustment information and  

The response message received by Mercedes’s Accused Instrumentalities includes power adjustment 
information. E.g., 
 
The response message can include an uplink grant with power adjustment information, such as TPC: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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wherein the second uplink signal is 
transmitted according to the power 
adjustment information.  

Mercedes’s Accused Instrumentalities transmits the second uplink signal according to the power adjustment 
information. E.g., 
 
The user equipment is configured to use the uplink grant on the PUSCH using the received TPC command: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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14.  The method of claim 11, wherein the 
portion of the frequency band used for 
transmission of the random access signal 
does not include control channels.  

The portion of the frequency band used for transmission of the random access signal by Mercedes’s Accused 
Instrumentalities does not include control channels. E.g., 
 
See Claim 11.  
The uplink control channels, such as the PUCCH, does not overlap with the PRACH or other random access 
signaling, e.g., via the PUSCH.  
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
determined by the parameter prach-FrequencyOffset nRA

PRBoffset. For FDD, the parameter directly determines 
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the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 4.  
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15.  The method of claim 11, wherein the 
response message includes a mobile 
station identifier assigned to the mobile 
station. 

The response message received by the receiver of Mercedes’s Accused Instrumentalities includes a mobile 
station identifier assigned to the mobile station. E.g., 
 
See Claim 11. 
 
The response message is both addressed by a Random Access Radio Network Temporary Identifier (RA-
RNTI) used by the mobile station and further assigns a Cell Radio Network Temporary Identifier (C-RNTI) 
to the receiving mobile station, both identifiers assigned to the mobile station.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 5.  
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16. The method of claim 11, wherein the 
time duration of the combination of the 
random access signal and the guard period 
is greater than a time duration of at least 
two of the plurality of OFDM symbols. 

The time duration of the combination of the random access signal and the guard period used with 
Mercedes’s Accused Instrumentalities is greater than a time duration of at least two of the plurality of 
OFDM symbols. E.g., 
 
See Claim 11. 
See element 11(d) showing the combination of the random access signal and a guard period greater than at 
least two of the plurality of OFDM symbols.  
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17.  The method of claim 11, wherein the 
frequency band includes an outer portion 
and a center portion, wherein the portion 
of the frequency band for the random 
access signal is in the center portion and 
uplink control signals are sent in the outer 
portion. 

See Claim 1.  
 
The frequency band used with Mercedes’s Accused Instrumentalities includes an outer portion and a center 
portion, wherein the portion of the frequency band for the random access signal is in the center portion and 
uplink control signals are sent in the outer portion. E.g., 
 
For example, the uplink control channels, such as the PUCCH are allocate resources at the edges of an 
operating frequency band, e.g., an outer portion of the frequency band, whereas the PRACH or other random 
access signaling is sent via the PUSCH, which is allocated resources in between the edges, e.g., a center 
portion of the frequency band. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 14. 
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18.  The method of claim 11, wherein the 
random access signal is a spread spectrum 
signal 

The receiver random access signal used with Mercedes’s Accused Instrumentalities is a spread spectrum 
signal. E.g., 
 
See Claim 11. 
 
For example, the UE transmits the random access signal, e.g., a random access preamble, on the PRACH to 
the eNodeB.   

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 11. 
 
The PRACH is transmitted in a portion, 6 physical resource blocks, of the uplink frequency bandwidth. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 35. 
 
The UE transmits a preamble over the PRACH.  The preamble is spread in the frequency domain by 
mapping, for formats 0-3, a length 839 sequence onto 839 subcarriers in the frequency domain.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 43. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at p. 387. 
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19. The method of claim 11, further 
comprising: 
receiving broadcast information from the 
base station, the broadcast information 
indicating at least one sequence associated 
with the base station for use in producing 
the random access signal. 

The receiver of Mercedes’s Accused Instrumentalities further receive broadcast information from the base 
station, the broadcast information indicating at least one sequence associated with the base station for use in 
producing the random access signal. E.g., 
 
See Claim 11.  
The mobile station generates preamble sequences based on broadcasted information, including the 
RACH_ROOT_SEQUENCE as part of the system information.  

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 39. 
 

 
 
See e.g., 3GPP TS 36.213 V8.8.0 at pg. 16. 
 
– RadioResourceConfigCommon 
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The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify 
common radio resource configurations in the system information and in the mobility control information, 
respectively, e.g., the random access parameters and the static physical layer parameters. 

RadioResourceConfigCommon information element 

-- ASN1START 
 
RadioResourceConfigCommonSIB ::= SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon, 
 bcch-Config       BCCH-Config, 
 pcch-Config       PCCH-Config, 
 prach-Config      PRACH-ConfigSIB, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon, 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 pucch-ConfigCommon     PUCCH-ConfigCommon, 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon, 
 uplinkPowerControlCommon   UplinkPowerControlCommon, 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
RadioResourceConfigCommon ::=  SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon     OPTIONAL, -- Need ON 
 prach-Config      PRACH-Config, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon     OPTIONAL, -- Need ON 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 phich-Config      PHICH-Config      OPTIONAL, -- Need ON 
 pucch-ConfigCommon     PUCCH-ConfigCommon     OPTIONAL, -- Need ON 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon   OPTIONAL, -- Need ON 
 uplinkPowerControlCommon   UplinkPowerControlCommon   OPTIONAL, -- Need ON 
 antennaInfoCommon     AntennaInfoCommon   OPTIONAL, -- Need ON 
 p-Max        P-Max        OPTIONAL, -- Need OP 
 tdd-Config       TDD-Config       OPTIONAL, -- Cond TDD 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
BCCH-Config ::=      SEQUENCE { 
 modificationPeriodCoeff    ENUMERATED {n2, n4, n8, n16} 
} 
 
PCCH-Config ::=      SEQUENCE { 
 defaultPagingCycle     ENUMERATED { 
           rf32, rf64, rf128, rf256}, 
 nB         ENUMERATED { 
           fourT, twoT, oneT, halfT, quarterT, oneEighthT, 
           oneSixteenthT, oneThirtySecondT} 
} 
 
UL-CyclicPrefixLength ::=   ENUMERATED {len1, len2} 
 
-- ASN1STOP 
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See e.g., 36.331 V8.21.0 at pp. 128-129. 
 
 – RACH-ConfigCommon 

The IE RACH-ConfigCommon is used to specify the generic random access parameters. 
RACH-ConfigCommon information element 

-- ASN1START 
 
RACH-ConfigCommon ::=  SEQUENCE { 
 preambleInfo      SEQUENCE { 
  numberOfRA-Preambles    ENUMERATED { 
            n4, n8, n12, n16 ,n20, n24, n28, 
            n32, n36, n40, n44, n48, n52, n56, 
            n60, n64}, 
  preamblesGroupAConfig    SEQUENCE { 
   sizeOfRA-PreamblesGroupA   ENUMERATED { 
             n4, n8, n12, n16 ,n20, n24, n28, 
             n32, n36, n40, n44, n48, n52, n56, 
             n60}, 
   messageSizeGroupA     ENUMERATED {b56, b144, b208, b256}, 
   messagePowerOffsetGroupB   ENUMERATED { 
             minusinfinity, dB0, dB5, dB8, dB10, dB12, 
             dB15, dB18}, 
   ... 
  }   OPTIONAL             -- Need OP 
 }, 
 powerRampingParameters    SEQUENCE { 
  powerRampingStep     ENUMERATED {dB0, dB2,dB4, dB6}, 
  preambleInitialReceivedTargetPower ENUMERATED { 
            dBm-120, dBm-118, dBm-116, dBm-114, dBm-112, 
            dBm-110, dBm-108, dBm-106, dBm-104, dBm-102, 
            dBm-100, dBm-98, dBm-96, dBm-94, 
            dBm-92, dBm-90} 
 }, 
 ra-SupervisionInfo     SEQUENCE { 
  preambleTransMax     ENUMERATED { 
            n3, n4, n5, n6, n7, n8, n10, n20, n50, 
            n100, n200}, 
  ra-ResponseWindowSize    ENUMERATED { 
            sf2, sf3, sf4, sf5, sf6, sf7, 
            sf8, sf10}, 
  mac-ContentionResolutionTimer  ENUMERATED { 
            sf8, sf16, sf24, sf32, sf40, sf48, 
            sf56, sf64} 
 }, 
 maxHARQ-Msg3Tx      INTEGER (1..8), 
 ... 
} 
 
-- ASN1STOP 
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RACH-ConfigCommon field descriptions 
numberOfRA-Preambles 
Number of non-dedicated random access preambles in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, 
n8 corresponds to 8 and so on. 
preamblesGroupAConfig 
Provides the configuration for preamble grouping in TS 36.321 [6]. If the field is not signalled, the size of the random 
access preambles group A [6] is equal to numberOfRA-Preambles. 
sizeOfRA-PreamblesGroupA 
Size of the random access preambles group A in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, n8 
corresponds to 8 and so on. 
messageSizeGroupA 
Threshold for preamble selection in TS 36.321 [6]. Value in bits. Value b56 corresponds to 56 bits, b144 corresponds 
to 144 bits and so on. 
messagePowerOffsetGroupB 
Threshold for preamble selection in TS 36.321 [6]. Value in dB. Value minusinfinity corresponds to –infinity. Value dB0 
corresponds to 0 dB, dB5 corresponds to 5 dB and so on. 
powerRampingStep 
Power ramping factor in TS 36.321 [6]. Value in dB. Value dB0 corresponds to 0 dB, dB2 corresponds to 2 dB and so 
on. 
preambleInitialReceivedTargetPower 
Initial preamble power in TS 36.321 [6]. Value in dBm. Value dBm-120 corresponds to -120 dBm, dBm-118 
corresponds to -118 dBm and so on. 
preambleTransMax 
Maximum number of preamble transmission in TS 36.321 [6]. Value is an integer. Value n3 corresponds to 3, n4 
corresponds to 4 and so on. 
ra-ResponseWindowSize 
Duration of the RA response window in TS 36.321 [6]. Value in subframes. Value sf2 corresponds to 2 subframes, sf3 
corresponds to 3 subframes and so on. 
mac-ContentionResolutionTimer 
Timer for contention resolution in TS 36.321 [6]. Value in subframes. Value sf8 corresponds to 8 subframes, sf16 
corresponds to 16 subframes and so on. 
maxHARQ-Msg3Tx 
Maximum number of Msg3 HARQ transmissions in TS 36.321 [6], used for contention based random access. Value is 
an integer. 

 
See e.g., 36.331 V8.21.0 at pp. 126-127. 
 
See also Claim 9.  
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20. The method of claim 11, wherein the 
first uplink signal is provided by an 
OFDM transmitter signal processing 
circuit comprising: a serial to parallel 
converter, an inverse Fourier transform, 
and a cyclic prefix addition circuit. 

See Claim 11. 
 
Mercedes’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities 
and services made available thereupon for use and actually used in a wireless system compliant with the 
LTE standard starting at least at Release 8. This includes one or more components or modules implemented 
in hardware and/or software including circuitry, which comprises at least: a serial to parallel converter, an 
inverse Fourier transform, and a cyclic prefix addition circuit for an OFDM transmitter signal processing 
circuit that provides the first uplink signal. E.g., 
 
Mercedes’s Accused Instrumentalities implement these circuit elements for transmitting an uplink signal:   
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
 
See also Claim 10.  
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21. A mobile station comprising: 
 

To the extent the preamble is considered a limitation, Mercedes’s Accused Instrumentalities meet the 
preamble of claim 21 of the ’908 patent. E.g., 
 
Mercedes’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities 
and services made available thereupon for use and actually used in a wireless system compliant with the 
LTE standard starting at least at Release 8.  
 
For example, Mercedes offers for sale, sells, and/or imports various vehicle models that are marketed and 
released with LTE cellular functionality and perform methods thereof, including but not limited to the 
models listed in the Plaintiff’s Disclosure Of Asserted Claims And Infringement Contentions.  
 
The LTE specification (Series 36, Release 8) supports user equipment (UE) to perform a random access 
(RACH) procedure.  

For clarity, Release 8 of the 36 series 3GPP specifications was frozen in December of 2008 and that release 
was used as the basis for the first wave of LTE equipment. The LTE marketplace currently supports a mix of 
releases from Release 8 through Release 17. Though for ease of review Release 8 of the LTE specification is 
cited below, the same or functionally identical content exists in each corresponding release on the market. 

An LTE communication system provides access to multiple users (user equipments (UEs)) through multiple 
cells associated with multiple eNodeBs.  
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 15. 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 18. 
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a first type of transmitter signal processing 
circuit configured to: 
generate a first uplink signal, wherein the 
first uplink signal is an orthogonal 
frequency division multiplexing (OFDM) 
signal and utilizes a frame format 
comprising a plurality of timeslots, each 
timeslot comprising a plurality of OFDM 
symbols; modulate the first uplink signal 
onto a set of OFDM subcarriers 

Mercedes’s Accused Instrumentalities include a first type of transmitter signal processing circuit configured 
to 
generate a first uplink signal, wherein the first uplink signal is an orthogonal frequency division 
multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot 
comprising a plurality of OFDM symbols. E.g., 
 
The Mercedes Accused Instrumentalities include circuitry to use the frequency bands for the LTE network. 
A frequency band used for LTE communication has an associated channel bandwidth over which uplink and 
downlink communication is transmitted between the UEs and the eNodeBs. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15. 
 
 
The mobile station modulates the first uplink signal onto a set of OFDM subcarriers. For the uplink, LTE 
uses a specific type of OFDMA (Orthogonal Frequency Division Multiple Access) referred to as either 
discrete Fourier Transform Spread (DFTS)-OFDM, or as SC-FDMA (Single Carrier – Frequency Division 
Multiple Access). 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28.  
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The UE transmits OFDM signals carrying data on the physical uplink shared channel (PUSCH). 

 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
In LTE, both the type 1 and type 2 frame structures include multiple time slots. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 9. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 10. 
 
 
Each time slot includes 7 symbols for a normal cyclic prefix (6 for extended). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
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See also Daulman, Parkvall, and Skold, “4G: LTE/LTE-Advanced for Mobile Broadband,” Second Edition 
(2014) at p. 361 (illustrating an example preamble transmission across uplink resources) 
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a second type of transmitter signal 
processing circuit configured to generate 
an random access signal followed by a 
guard period, wherein the random access 
signal includes a sequence associated with 
a base station, 

Mercedes’s Accused Instrumentalities includes a second type of transmitter signal processing circuit 
configured to generate an random access signal followed by a guard period, wherein the random access 
signal includes a sequence associated with a base station. E.g., 
 
The random access signal, e.g., a random access preamble transmitted on the PRACH occupies  a bandwidth 
corresponding to 6 consecutive resource blocks in both the type 1 and type 2 frame structures, which is a 
fraction of the overall channel bandwidth (frequency band) for any other bandwidth than the smallest. The 
range of the overall channel bandwidth is the bandwidth of 6 to 100 resource blocks, corresponding to 
bandwidths 1.4MHz to 20MHz, with 20MHz being the most commonly used bandwidth. The Accused 
Products are configured to operate within a channel bandwidth of more than 6 resource blocks. 
 

 

 
... 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33, 35-36. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
The random access burst includes a guard time added after the preamble transmission. 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 29. 
 

 
... 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pgs. 
377-378. 
 
The random access preamble includes one of 64 sequences e.g., Zadoff-Chu sequences, associated with each 
cell.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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wherein a time duration of a combination 
of the random access signal and the guard 
period is greater than a time duration of at 
least one of the plurality of OFDM 
symbols; and 
 
 

The time duration of a combination of the random access signal and the guard period implemented using 
Mercedes’s Accused Instrumentalities is greater than a time duration of at least one of the plurality of 
OFDM symbols. E.g., 
 
LTE defines a basic time unit (Ts ) and is equal to 1/ (15000 x 2048) seconds. The OFDM symbol time is 
2048 *Ts or  66.7 µs. 
 

 
 ... 

 
 ... 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 7-8. 
 
 
An LTE slot typically has 7 symbols, except for extended cyclic prefix which has 6 symbols.  As a result, a 
symbol for a typical slot is ~2192 base time intervals and for extended cyclic prefix is ~2560 basic time 
intervals. 
 

 
... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
Preamble formats 0-4 have sequence lengths of 4096 to 49,152 basic time intervals. 
 

 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6870   Filed 10/21/22   Page 1655 of 1927



  US Patent No. 10,833,908: Claim 21(d) 
“wherein a time duration of a combination of the random access signal and the guard period is greater than a time duration of at least one of the plurality of 

OFDM symbols; and” 

  156  

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 33. 
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a circuit configured to provide at least the 
first uplink signal or the random access 
signal to output a digital signal;  
a digital-to-analog (D/A) conversion 
circuit configured to convert the digital 
signal to an analog signal; 
 

Mercedes’s Accused Instrumentalities include a circuit configured to provide at least the first uplink signal 
or the random access signal to output a digital signal. E.g., 
 
Mercedes’s Accused Instrumentalities implement at least these circuit elements for transmitting an uplink 
signal. The circuitry includes an analog to digital circuit to output a digital signal and a digital-to-analog 
(D/A) conversion circuit configured to convert the digital signal to an analog signal:   
 

 

 
 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
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wherein the mobile station is configured to 
transmit, to the base station, the analog 
signal in a frequency band, wherein the 
random access signal occupies in a 
frequency domain only a portion of the 
frequency band; 

Mercedes’s Accused Instrumentalities are configured to transmit wherein the mobile station is configured to 
transmit, to the base station, the analog signal in a frequency band, wherein the random access signal 
occupies in a frequency domain only a portion of the frequency band. E.g., 
 
Random access signals are generated only for a portion of the frequency spectrum of an uplink.  

 
 
 
 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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wherein the mobile station is further 
configured to receive, from the base 
station, a second analog signal 
 

Mercedes’s Accused Instrumentalities receive, from the base station, a second analog signal. E.g., 
 
Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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wherein the mobile station further 
comprises: an analog-to-digital (A/D) 
conversion circuit configured to convert 
the second analog signal to a second digital 
signal; and a receiver circuit configured to 
receive, based on the second digital signal, 
a response message. 

Mercedes’s Accused Instrumentalities further include an analog-to-digital (A/D) conversion circuit 
configured to convert the second analog signal to a second digital signal and a receiver circuit configured to 
receive, based on the second digital signal, a response message. E.g., 
 
Mercedes’s Accused Instrumentalities implement at least these circuit elements for transmitting an uplink 
signal. The circuit includes an analog to digital circuit configured to convert the second analog signal to a 
second digital signal; and a receiver circuit configured to receive, based on the second digital signal, a 
response message:   
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
 
 Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
 
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6880   Filed 10/21/22   Page 1665 of 1927



US Patent No. 10,833,908: Claim 21(h) 
“wherein the mobile station further comprises: an analog-to-digital (A/D) conversion circuit configured to convert the second analog signal to a 

second digital signal; and a receiver circuit configured to receive, based on the second digital signal, a response message..” 

  166  

 

 
 

      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
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See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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22. The mobile station of claim 21, 
wherein: 

See Claim 21. 
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the receiver circuit is configured to 
determine if the response message 
identifies the sequence associated with the 
base station in the random access signal; 
and 

Mercedes’s Accused Instrumentalities determines if the response message identifies the sequence associated 
with the base station in the random access signal. E.g., 
 
The Accused Instrumentalities monitor for the response message and identify the random access preamble 
identifiers received in the response and whether they match the transmitted random access preamble.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 2.  
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on a condition that the response message 
identifies the sequence associated with the 
base station in the random access signal, 
the first type of transmitter signal 
processing circuit is configured to transmit 
a second uplink signal. 

On a condition that the response message identifies the sequence associated with the base station in the 
random access signal, Mercedes’s Accused Instrumentalities transmits a second uplink signal. E.g., 
 
When matching the transmitted random access preamble, the transmitter is configured to transmit a 
scheduled transmission, e.g., a Msg3 signal or an uplink control or data signal, in the uplink to the base 
station. 
 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 375. 
 
See also Claim 2.  
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23. The mobile station of claim 22, wherein 
the response message includes power 
adjustment information and  

The response message received by Mercedes’s Accused Instrumentalities includes power adjustment 
information. E.g., 
 
See Claim 22.  
 
The response message can include an uplink grant with power adjustment information, such as TPC: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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wherein the first type of transmitter signal 
processing circuit is configured to transmit 
the second uplink signal according to the 
power adjustment information. 

Mercedes’s Accused Instrumentalities transmits the second uplink signal according to the power adjustment 
information. E.g., 
 
The user equipment is configured to use the uplink grant on the PUSCH using the received TPC command: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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24. The mobile station of claim 21, 
wherein the portion of the frequency band 
used for transmission of the random 
access signal does not include control 
channels. 

The portion of the frequency band used for transmission of the random access signal by Mercedes’s Accused 
Instrumentalities does not include control channels. E.g., 
 
See Claim 21.  
 
The uplink control channels, such as the PUCCH, does not overlap with the PRACH or other random access 
signaling, e.g., via the PUSCH.  
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6901   Filed 10/21/22   Page 1686 of 1927



US Patent No. 10,833,908: Claim 24 
“ The mobile station of claim 21, wherein the portion of the frequency band used for transmission of the random access signal does not include control 

channels.” 

  187  

 

 
. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 4.  
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25. The mobile station of claim 21, 
wherein the response message includes a 
mobile station identifier assigned to the 
mobile station. 

The response message received by the receiver of Mercedes’s Accused Instrumentalities includes a mobile 
station identifier assigned to the mobile station. E.g., 
 
See Claim 21. 
 
The response message is both addressed by a Random Access Radio Network Temporary Identifier (RA-
RNTI) used by the mobile station and further assigns a Cell Radio Network Temporary Identifier (C-RNTI) 
to the receiving mobile station, both identifiers assigned to the mobile station.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 5.  
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26. The mobile station of claim 21, 
wherein the time duration of the 
combination of the random access signal 
and the guard period is greater than a time 
duration of at least two of the plurality of 
OFDM symbols. 

The time duration of the combination of the random access signal and the guard period used with 
Mercedes’s Accused Instrumentalities is greater than a time duration of at least two of the plurality of 
OFDM symbols. E.g., 
 
See Claim 21. 
 
See element 21(d) showing the combination of the random access signal and a guard period greater than at 
least two of the plurality of OFDM symbols.  
 
See also Claim 6.  
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27.  The mobile station of claim 21, 
wherein the frequency band includes an 
outer portion and a center portion, wherein 
the portion of the frequency band for the 
random access signal is in the center 
portion and uplink control signals are sent 
in the outer portion. 

See Claim 1. 
 
The frequency band used with Mercedes’s Accused Instrumentalities includes an outer portion and a center 
portion, wherein the portion of the frequency band for the random access signal is in the center portion and 
uplink control signals are sent in the outer portion. E.g., 
 
For example, the uplink control channels, such as the PUCCH are allocate resources at the edges of an 
operating frequency band, e.g., an outer portion of the frequency band, whereas the PRACH or other random 
access signaling is sent via the PUSCH, which is allocated resources in between the edges, e.g., a center 
portion of the frequency band. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
 
For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 24. 
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28.  The mobile station of claim 21, 
wherein the random access signal is a 
spread spectrum signal. 

The receiver random access signal used with Mercedes’s Accused Instrumentalities is a spread spectrum 
signal. E.g., 
 
See Claim 21. 
 
For example, the UE transmits the random access signal, e.g., a random access preamble, on the PRACH to 
the eNodeB.   

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 11. 
 
The PRACH is transmitted in a portion, 6 physical resource blocks, of the uplink frequency bandwidth. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 35. 
 
The UE transmits a preamble over the PRACH.  The preamble is spread in the frequency domain by 
mapping, for formats 0-3, a length 839 sequence onto 839 subcarriers in the frequency domain.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 43. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at p. 387. 
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29. The mobile station of claim 21, 
wherein: 
the receiver circuit is further configured to 
receive broadcast information from the 
base station, the broadcast information 
indicating at least one sequence associated 
with the base station for use in producing 
the random access signal. 

The receiver of Mercedes’s Accused Instrumentalities further receive broadcast information from the base 
station, the broadcast information indicating at least one sequence associated with the base station for use in 
producing the random access signal. E.g., 
 
See Claim 11.  
The mobile station generates preamble sequences based on broadcasted information, including the 
RACH_ROOT_SEQUENCE as part of the System information.  

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 39. 
 

 
 
See e.g., 3GPP TS 36.213 V8.8.0 at pg. 16. 
 
– RadioResourceConfigCommon 
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The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify 
common radio resource configurations in the system information and in the mobility control information, 
respectively, e.g., the random access parameters and the static physical layer parameters. 

RadioResourceConfigCommon information element 

-- ASN1START 
 
RadioResourceConfigCommonSIB ::= SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon, 
 bcch-Config       BCCH-Config, 
 pcch-Config       PCCH-Config, 
 prach-Config      PRACH-ConfigSIB, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon, 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 pucch-ConfigCommon     PUCCH-ConfigCommon, 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon, 
 uplinkPowerControlCommon   UplinkPowerControlCommon, 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
RadioResourceConfigCommon ::=  SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon     OPTIONAL, -- Need ON 
 prach-Config      PRACH-Config, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon     OPTIONAL, -- Need ON 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 phich-Config      PHICH-Config      OPTIONAL, -- Need ON 
 pucch-ConfigCommon     PUCCH-ConfigCommon     OPTIONAL, -- Need ON 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon   OPTIONAL, -- Need ON 
 uplinkPowerControlCommon   UplinkPowerControlCommon   OPTIONAL, -- Need ON 
 antennaInfoCommon     AntennaInfoCommon   OPTIONAL, -- Need ON 
 p-Max        P-Max        OPTIONAL, -- Need OP 
 tdd-Config       TDD-Config       OPTIONAL, -- Cond TDD 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
BCCH-Config ::=      SEQUENCE { 
 modificationPeriodCoeff    ENUMERATED {n2, n4, n8, n16} 
} 
 
PCCH-Config ::=      SEQUENCE { 
 defaultPagingCycle     ENUMERATED { 
           rf32, rf64, rf128, rf256}, 
 nB         ENUMERATED { 
           fourT, twoT, oneT, halfT, quarterT, oneEighthT, 
           oneSixteenthT, oneThirtySecondT} 
} 
 
UL-CyclicPrefixLength ::=   ENUMERATED {len1, len2} 
 
-- ASN1STOP 
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associated with the base station for use in producing the random access signal.” 
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See e.g., 36.331 V8.21.0 at pp. 128-129. 
 
 – RACH-ConfigCommon 

The IE RACH-ConfigCommon is used to specify the generic random access parameters. 
RACH-ConfigCommon information element 

-- ASN1START 
 
RACH-ConfigCommon ::=  SEQUENCE { 
 preambleInfo      SEQUENCE { 
  numberOfRA-Preambles    ENUMERATED { 
            n4, n8, n12, n16 ,n20, n24, n28, 
            n32, n36, n40, n44, n48, n52, n56, 
            n60, n64}, 
  preamblesGroupAConfig    SEQUENCE { 
   sizeOfRA-PreamblesGroupA   ENUMERATED { 
             n4, n8, n12, n16 ,n20, n24, n28, 
             n32, n36, n40, n44, n48, n52, n56, 
             n60}, 
   messageSizeGroupA     ENUMERATED {b56, b144, b208, b256}, 
   messagePowerOffsetGroupB   ENUMERATED { 
             minusinfinity, dB0, dB5, dB8, dB10, dB12, 
             dB15, dB18}, 
   ... 
  }   OPTIONAL             -- Need OP 
 }, 
 powerRampingParameters    SEQUENCE { 
  powerRampingStep     ENUMERATED {dB0, dB2,dB4, dB6}, 
  preambleInitialReceivedTargetPower ENUMERATED { 
            dBm-120, dBm-118, dBm-116, dBm-114, dBm-112, 
            dBm-110, dBm-108, dBm-106, dBm-104, dBm-102, 
            dBm-100, dBm-98, dBm-96, dBm-94, 
            dBm-92, dBm-90} 
 }, 
 ra-SupervisionInfo     SEQUENCE { 
  preambleTransMax     ENUMERATED { 
            n3, n4, n5, n6, n7, n8, n10, n20, n50, 
            n100, n200}, 
  ra-ResponseWindowSize    ENUMERATED { 
            sf2, sf3, sf4, sf5, sf6, sf7, 
            sf8, sf10}, 
  mac-ContentionResolutionTimer  ENUMERATED { 
            sf8, sf16, sf24, sf32, sf40, sf48, 
            sf56, sf64} 
 }, 
 maxHARQ-Msg3Tx      INTEGER (1..8), 
 ... 
} 
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-- ASN1STOP 

 
RACH-ConfigCommon field descriptions 

numberOfRA-Preambles 
Number of non-dedicated random access preambles in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, 
n8 corresponds to 8 and so on. 
preamblesGroupAConfig 
Provides the configuration for preamble grouping in TS 36.321 [6]. If the field is not signalled, the size of the random 
access preambles group A [6] is equal to numberOfRA-Preambles. 
sizeOfRA-PreamblesGroupA 
Size of the random access preambles group A in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, n8 
corresponds to 8 and so on. 
messageSizeGroupA 
Threshold for preamble selection in TS 36.321 [6]. Value in bits. Value b56 corresponds to 56 bits, b144 corresponds 
to 144 bits and so on. 
messagePowerOffsetGroupB 
Threshold for preamble selection in TS 36.321 [6]. Value in dB. Value minusinfinity corresponds to –infinity. Value dB0 
corresponds to 0 dB, dB5 corresponds to 5 dB and so on. 
powerRampingStep 
Power ramping factor in TS 36.321 [6]. Value in dB. Value dB0 corresponds to 0 dB, dB2 corresponds to 2 dB and so 
on. 
preambleInitialReceivedTargetPower 
Initial preamble power in TS 36.321 [6]. Value in dBm. Value dBm-120 corresponds to -120 dBm, dBm-118 
corresponds to -118 dBm and so on. 
preambleTransMax 
Maximum number of preamble transmission in TS 36.321 [6]. Value is an integer. Value n3 corresponds to 3, n4 
corresponds to 4 and so on. 
ra-ResponseWindowSize 
Duration of the RA response window in TS 36.321 [6]. Value in subframes. Value sf2 corresponds to 2 subframes, sf3 
corresponds to 3 subframes and so on. 
mac-ContentionResolutionTimer 
Timer for contention resolution in TS 36.321 [6]. Value in subframes. Value sf8 corresponds to 8 subframes, sf16 
corresponds to 16 subframes and so on. 
maxHARQ-Msg3Tx 
Maximum number of Msg3 HARQ transmissions in TS 36.321 [6], used for contention based random access. Value is 
an integer. 

 
See e.g., 36.331 V8.21.0 at pp. 126-127. 
 
See also Claim 9.  
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30. The mobile station of claim 21, 
wherein: the first type of transmitter signal 
processing circuit is an OFDM transmitter 
signal processing circuit comprising: a 
serial to parallel converter, an inverse 
Fourier transform, and a cyclic prefix 
addition circuit; and the OFDM 
transmitter signal processing circuit 
outputs the first uplink signal. 

See Claim 21  
 
Mercedes’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities 
and services made available thereupon for use and actually used in a wireless system compliant with the 
LTE standard starting at least at release 8. This includes one or more components or modules implemented 
in hardware and/or software including circuitry, which comprises at least: a serial to parallel converter, an 
inverse Fourier transform, and a cyclic prefix addition circuit for an OFDM transmitter signal processing 
circuit that outputs the first uplink signal. E.g., 
 
Mercedes’s Accused Instrumentalities implement these circuit elements for transmitting an uplink signal:   
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
See also Claim 10.  
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  US Patent No. 10,833,908: Claim 1(a)  
"A mobile station comprising: 
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1. A mobile station comprising: 
 

To the extent the preamble is considered a limitation, FCA’s Accused Instrumentalities meet the preamble of 
claim 1 of the ’908 patent. E.g., 
 
FCA’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at Release 8.  
 
For example, FCA offers for sale, sells, and/or imports various vehicle models that are marketed and 
released with LTE cellular functionality and perform methods thereof, including but not limited to the 
models listed in the Plaintiff’s Disclosure Of Asserted Claims And Infringement Contentions.  
 
The LTE specification (Series 36, Release 8) supports user equipment (UE) to perform a random access 
(RACH) procedure.  

For clarity, Release 8 of the 36 series 3GPP specifications was frozen in December of 2008 and that release 
was used as the basis for the first wave of LTE equipment. The LTE marketplace currently supports a mix of 
releases from Release 8 through Release 17. Though for ease of review Release 8 of the LTE specification is 
cited below, the same or functionally identical content exists in each corresponding release on the market. 

An LTE communication system provides access to multiple users (user equipment (UEs)) through multiple 
cells associated with multiple eNodeBs.  
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"A mobile station comprising: 
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 15. 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 18. 
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  US Patent No. 10,833,908: Claim 1(b)  
“a transmitter configured to: transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 

frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 

  4  
 

a transmitter configured to: transmit, to a 
base station, a first uplink signal within a 
frequency band, wherein the first uplink 
signal is an orthogonal frequency division 
multiplexing (OFDM) signal and utilizes a 
frame format comprising a plurality of 
timeslots, each timeslot comprising a 
plurality of OFDM symbols; 

FCA’s Accused Instrumentalities include a transmitter configured to a transmitter configured to: transmit, to 
a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 
frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of 
timeslots, each timeslot comprising a plurality of OFDM symbols. E.g., 
 
For example, FCA’s Accused Instrumentalities include one or more antennas for transmitting, with 
electronic circuitry, signals on an uplink band as defined in the standard. In particular, a frequency band 
used for LTE communication has an associated channel bandwidth over which uplink and downlink 
communication is transmitted between the UEs and the eNodeBs. 
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“a transmitter configured to: transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 

frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15. 
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For the uplink, LTE uses a specific type of OFDMA (Orthogonal Frequency Division Multiple Access) 
referred to as either discrete Fourier Transform Spread (DFTS)-OFDM, or as SC-FDMA (Single Carrier – 
Frequency Division Multiple Access). 
    

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28.  
 
The UE transmits OFDM signals carrying data on the physical uplink shared channel (PUSCH). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
In LTE, both the type 1 and type 2 frame structures include multiple time slots. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 9. 
 
 

 
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6937   Filed 10/21/22   Page 1722 of 1927



  US Patent No. 10,833,908: Claim 1(b)  
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 10. 
 
 
Each time slot includes 7 symbols for a normal cyclic prefix (6 for extended). 
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“a transmitter configured to: transmit, to a base station, a first uplink signal within a frequency band, wherein the first uplink signal is an orthogonal 

frequency division multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot comprising a plurality of 
OFDM symbols” 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
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See also Daulman, Parkvall, and Skold, “4G: LTE/LTE-Advanced for Mobile Broadband,” Second Edition 
(2014) at p. 361 (illustrating an example preamble transmission across uplink resources in only a portion of 
the frequency band) 
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“transmit, to the base station, a random access signal followed by a guard period in only a portion of the frequency band, wherein the random access signal 

includes a sequence associated with the base station” 
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transmit, to the base station, a random 
access signal followed by a guard period 
in only a portion of the frequency band, 
wherein the random access signal includes 
a sequence associated with the base station 

FCA’s Accused Instrumentalities also transmit, to the base station, a random access signal followed by a 
guard period in only a portion of the frequency band, wherein the random access signal includes a sequence 
associated with the base station. E.g., 
   
The random access signal, e.g., a random access preamble, transmitted on the PRACH occupies  a 
bandwidth corresponding to 6 consecutive resource blocks in both the type 1 and type 2 frame structures, 
which is a fraction of the overall channel bandwidth (frequency band) for any other bandwidth than the 
smallest. The range of the overall channel bandwidth is the bandwidth of 6 to 100 resource blocks, 
corresponding to bandwidths 1.4MHz to 20MHz, with 20MHz being the most commonly used bandwidth. 
The Accused Products are configured to operate within a channel bandwidth of more than 6 resource blocks. 
 

 

 
... 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33, 35-36. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
The random access burst includes a guard time added after the preamble transmission. 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 29. 
 

 
... 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pgs. 
377-378. 
 
The random access preamble includes one of 64 sequences, e.g., Zadoff-Chu sequences, associated with 
each cell.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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wherein a time duration of a combination 
of the random access signal and the guard 
period is greater than a time duration of at 
least one of the plurality of OFDM 
symbols 
 

The time duration of a combination of the random access signal and the guard period implemented using 
FCA’s Accused Instrumentalities is greater than a time duration of at least one of the plurality of OFDM 
symbols. E.g., 
 
LTE defines a basic time unit (Ts ) and is equal to 1/ (15000 x 2048) seconds. The OFDM symbol time is 
2048 *Ts or  66.7 µs. 
 

 
 ... 

 
 ... 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 7-8. 
 
 
An LTE slot typically has 7 symbols, except for extended cyclic prefix which has 6 symbols.  As a result, a 
symbol for a typical slot is ~2192 base time intervals and for extended cyclic prefix is ~2560 basic time 
intervals. 
 

 
... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
Preamble formats 0-4 have sequence lengths of 4096 to 49,152 basic time intervals. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 33. 
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a receiver configured to receive, from the 
base station, a response message. 

FCA’s Accused Instrumentalities include a receiver configured to receive, from the base station, a response 
message. E.g., 
 
Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6953   Filed 10/21/22   Page 1738 of 1927



US Patent No. 10,833,908: Claim 1(e) 
“a receiver configured to receive, from the base station, a response message” 

  25  

 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6954   Filed 10/21/22   Page 1739 of 1927



US Patent No. 10,833,908: Claim 2(a) 
“The mobile station of claim 1, wherein:” 

  26  

 
2. The mobile station of claim 1, wherein: 
 

See Claim 1. 
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the receiver is configured to determine if 
the response message identifies the 
sequence associated with the base station in 
the random access signal; and  

The receiver of FCA’s Accused Instrumentalities is configured to determine if the response 
message identifies the sequence associated with the base station in the random access signal. E.g., 
 
The Accused Instrumentalities monitor for the response message and identify the random access preamble 
identifiers received in the response and whether they match the transmitted random access preamble.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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on a condition that the response message 
identifies the sequence associated with the 
base station in the random access signal, 
the transmitter is configured to transmit a 
second uplink signal.  

On a condition that the response message identifies the sequence associated with the base station in the 
random access signal, the transmitter in FCA’s Accused Instrumentalities is configured to transmit a second 
uplink signal. E.g., 
 
When matching the transmitted random access preamble, the transmitter is configured to transmit a 
scheduled transmission, e.g., a Msg3 signal or an uplink control or data signal, in the uplink to the base 
station.  
  
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
 

 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6959   Filed 10/21/22   Page 1744 of 1927



US Patent No. 10,833,908: Claim 2(c) 
“on a condition that the response message identifies the sequence associated with the base station in the random access signal, the transmitter is configured 

to transmit a second uplink signal” 

  31  

 
See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 375. 
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3.  The mobile station of claim 2, wherein 
the response message includes power 
adjustment information and  

The response message received by the receiver of FCA’s Accused Instrumentalities includes power 
adjustment information. E.g., 
 
See Claim 12.  
 
The response message can include an uplink grant with power adjustment information, such as TPC: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
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wherein the transmitter is configured to 
transmit the second uplink signal 
according to the power adjustment 
information.  

The transmitter of FCA’s Accused Instrumentalities is configured to transmit the second uplink signal 
according to the power adjustment information. E.g., 
 
The user equipment is configured to use the uplink grant on the PUSCH using the received TPC command: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
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4.  The mobile station of claim 1, wherein 
the portion of the frequency band used for 
transmission of the random access signal 
does not include control channels.  

The portion of the frequency band used for transmission of the random access signal by the transmitter of 
FCA’s Accused Instrumentalities does not include control channels. E.g., 
 
See Claim 1. 
The uplink control channels, such as the PUCCH, do not overlap with the PRACH or other random access 
signaling, e.g., via the PUSCH.  
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
 
For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
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5.  The mobile station of claim 1, wherein 
the response message includes a mobile 
station identifier assigned to the mobile 
station.  

The response message received by the receiver of FCA’s Accused Instrumentalities includes a mobile 
station identifier assigned to the mobile station. E.g., 
 
The response message is both addressed by a Random Access Radio Network Temporary Identifier (RA-
RNTI) used by the mobile station and further assigns a Cell Radio Network Temporary Identifier (C-RNTI) 
to the receiving mobile station, both identifiers assigned to the mobile station.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6976   Filed 10/21/22   Page 1761 of 1927



US Patent No. 10,833,908: Claim 5 
“The mobile station of claim 1, wherein the response message includes a mobile station identifier assigned to the mobile station.” 

 

  48  

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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6.  The mobile station of claim 1, wherein 
the time duration of the combination of 
the random access signal and the guard 
period is greater than a time duration of at 
least two of the plurality of OFDM 
symbols.  

The time duration of the combination of the random access signal and the guard period used with FCA’s 
Accused Instrumentalities is greater than a time duration of at least two of the plurality of OFDM symbols. 
E.g., 
 
See Claim 1.  
See element 1(d) showing the combination of the random access signal and a guard period greater than at 
least two of the plurality of OFDM symbols.  
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7.  The mobile station of claim 1, wherein 
the frequency band includes an outer 
portion and a center portion, wherein the 
portion of the frequency band for the 
random access signal is in the center 
portion and uplink control signals are sent 
in the outer portion. 

See Claim 1. 
 
The frequency band used with FCA’s Accused Instrumentalities includes an outer portion and a center 
portion, wherein the portion of the frequency band for the random access signal is in the center portion and 
uplink control signals are sent in the outer portion. E.g., 
 
For example, the uplink control channels, such as the PUCCH are allocate resources at the edges of an 
operating frequency band, e.g., an outer portion of the frequency band, whereas the PRACH or other random 
access signaling is sent via the PUSCH, which is allocated resources in between the edges, e.g., a center 
portion of the frequency band. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.6981   Filed 10/21/22   Page 1766 of 1927



US Patent No. 10,833,908: Claim 7 
“The mobile station of claim 1, wherein the frequency band includes an outer portion and a center portion, wherein the portion of the frequency band for 

the random access signal is in the center portion and uplink control signals are sent in the outer portion.” 

  53  

determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 4. 
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8.  The mobile station of claim 1, wherein 
the random access signal is a spread 
spectrum signal 

The receiver random access signal used with FCA’s Accused Instrumentalities is a spread spectrum signal. 
E.g., 
 
See Claim 1. 
 
For example, the UE transmits the random access signal, e.g., a random access preamble, on the PRACH to 
the eNodeB.   

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 11. 
 
The PRACH is transmitted in a portion, 6 physical resource blocks, of the uplink frequency bandwidth. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 35. 
 
The UE transmits a preamble over the PRACH.  The preamble is spread in the frequency domain by 
mapping, for formats 0-3, a length 839 sequence onto 839 subcarriers in the frequency domain.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 43. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at p. 387. 
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9.  The mobile station of claim 1, wherein: 
the receiver is further configured to receive 
broadcast information from the base 
station, the broadcast information 
indicating at least one sequence associated 
with the base station for use in producing 
the random access signal. 

The receiver of FCA’s Accused Instrumentalities is further configured to receive broadcast information from 
the base station, the broadcast information indicating at least one sequence associated with the base station 
for use in producing the random access signal. E.g., 
 
See Claim 1, element 1(e). 
 
The mobile station generates preamble sequences based on broadcasted information, including the 
RACH_ROOT_SEQUENCE as part of the System information.  

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 39. 
 
 

 
 
See e.g., 3GPP TS 36.213 V8.8.0 at pg. 16. 
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– RadioResourceConfigCommon 
The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify 
common radio resource configurations in the system information and in the mobility control information, 
respectively, e.g., the random access parameters and the static physical layer parameters. 

RadioResourceConfigCommon information element 

-- ASN1START 
 
RadioResourceConfigCommonSIB ::= SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon, 
 bcch-Config       BCCH-Config, 
 pcch-Config       PCCH-Config, 
 prach-Config      PRACH-ConfigSIB, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon, 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 pucch-ConfigCommon     PUCCH-ConfigCommon, 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon, 
 uplinkPowerControlCommon   UplinkPowerControlCommon, 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
RadioResourceConfigCommon ::=  SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon     OPTIONAL, -- Need ON 
 prach-Config      PRACH-Config, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon     OPTIONAL, -- Need ON 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 phich-Config      PHICH-Config      OPTIONAL, -- Need ON 
 pucch-ConfigCommon     PUCCH-ConfigCommon     OPTIONAL, -- Need ON 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon   OPTIONAL, -- Need ON 
 uplinkPowerControlCommon   UplinkPowerControlCommon   OPTIONAL, -- Need ON 
 antennaInfoCommon     AntennaInfoCommon   OPTIONAL, -- Need ON 
 p-Max        P-Max        OPTIONAL, -- Need OP 
 tdd-Config       TDD-Config       OPTIONAL, -- Cond TDD 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
BCCH-Config ::=      SEQUENCE { 
 modificationPeriodCoeff    ENUMERATED {n2, n4, n8, n16} 
} 
 
PCCH-Config ::=      SEQUENCE { 
 defaultPagingCycle     ENUMERATED { 
           rf32, rf64, rf128, rf256}, 
 nB         ENUMERATED { 
           fourT, twoT, oneT, halfT, quarterT, oneEighthT, 
           oneSixteenthT, oneThirtySecondT} 
} 
 
UL-CyclicPrefixLength ::=   ENUMERATED {len1, len2} 
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-- ASN1STOP 

 
See e.g., 36.331 V8.21.0 at pp. 128-129. 
 
 – RACH-ConfigCommon 

The IE RACH-ConfigCommon is used to specify the generic random access parameters. 
RACH-ConfigCommon information element 

-- ASN1START 
 
RACH-ConfigCommon ::=  SEQUENCE { 
 preambleInfo      SEQUENCE { 
  numberOfRA-Preambles    ENUMERATED { 
            n4, n8, n12, n16 ,n20, n24, n28, 
            n32, n36, n40, n44, n48, n52, n56, 
            n60, n64}, 
  preamblesGroupAConfig    SEQUENCE { 
   sizeOfRA-PreamblesGroupA   ENUMERATED { 
             n4, n8, n12, n16 ,n20, n24, n28, 
             n32, n36, n40, n44, n48, n52, n56, 
             n60}, 
   messageSizeGroupA     ENUMERATED {b56, b144, b208, b256}, 
   messagePowerOffsetGroupB   ENUMERATED { 
             minusinfinity, dB0, dB5, dB8, dB10, dB12, 
             dB15, dB18}, 
   ... 
  }   OPTIONAL             -- Need OP 
 }, 
 powerRampingParameters    SEQUENCE { 
  powerRampingStep     ENUMERATED {dB0, dB2,dB4, dB6}, 
  preambleInitialReceivedTargetPower ENUMERATED { 
            dBm-120, dBm-118, dBm-116, dBm-114, dBm-112, 
            dBm-110, dBm-108, dBm-106, dBm-104, dBm-102, 
            dBm-100, dBm-98, dBm-96, dBm-94, 
            dBm-92, dBm-90} 
 }, 
 ra-SupervisionInfo     SEQUENCE { 
  preambleTransMax     ENUMERATED { 
            n3, n4, n5, n6, n7, n8, n10, n20, n50, 
            n100, n200}, 
  ra-ResponseWindowSize    ENUMERATED { 
            sf2, sf3, sf4, sf5, sf6, sf7, 
            sf8, sf10}, 
  mac-ContentionResolutionTimer  ENUMERATED { 
            sf8, sf16, sf24, sf32, sf40, sf48, 
            sf56, sf64} 
 }, 
 maxHARQ-Msg3Tx      INTEGER (1..8), 
 ... 
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} 
 
-- ASN1STOP 

 
RACH-ConfigCommon field descriptions 

numberOfRA-Preambles 
Number of non-dedicated random access preambles in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, 
n8 corresponds to 8 and so on. 
preamblesGroupAConfig 
Provides the configuration for preamble grouping in TS 36.321 [6]. If the field is not signalled, the size of the random 
access preambles group A [6] is equal to numberOfRA-Preambles. 
sizeOfRA-PreamblesGroupA 
Size of the random access preambles group A in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, n8 
corresponds to 8 and so on. 
messageSizeGroupA 
Threshold for preamble selection in TS 36.321 [6]. Value in bits. Value b56 corresponds to 56 bits, b144 corresponds 
to 144 bits and so on. 
messagePowerOffsetGroupB 
Threshold for preamble selection in TS 36.321 [6]. Value in dB. Value minusinfinity corresponds to –infinity. Value dB0 
corresponds to 0 dB, dB5 corresponds to 5 dB and so on. 
powerRampingStep 
Power ramping factor in TS 36.321 [6]. Value in dB. Value dB0 corresponds to 0 dB, dB2 corresponds to 2 dB and so 
on. 
preambleInitialReceivedTargetPower 
Initial preamble power in TS 36.321 [6]. Value in dBm. Value dBm-120 corresponds to -120 dBm, dBm-118 
corresponds to -118 dBm and so on. 
preambleTransMax 
Maximum number of preamble transmission in TS 36.321 [6]. Value is an integer. Value n3 corresponds to 3, n4 
corresponds to 4 and so on. 
ra-ResponseWindowSize 
Duration of the RA response window in TS 36.321 [6]. Value in subframes. Value sf2 corresponds to 2 subframes, sf3 
corresponds to 3 subframes and so on. 
mac-ContentionResolutionTimer 
Timer for contention resolution in TS 36.321 [6]. Value in subframes. Value sf8 corresponds to 8 subframes, sf16 
corresponds to 16 subframes and so on. 
maxHARQ-Msg3Tx 
Maximum number of Msg3 HARQ transmissions in TS 36.321 [6], used for contention based random access. Value is 
an integer. 

 
See e.g., 36.331 V8.21.0 at pp. 126-127. 
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10. The mobile station of claim 1, wherein 
the transmitter includes an OFDM 
transmitter signal processing circuit 
comprising: a serial to parallel converter, 
an inverse Fourier transform, and a cyclic 
prefix addition circuit; and the OFDM 
transmitter signal processing circuit 
outputs the first uplink signal. 

See Claim 1. 
 
FCA’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at release 8. This includes one or more components or modules implemented in 
hardware and/or software including circuitry, which comprises at least: a serial to parallel converter, an 
inverse Fourier transform, and a cyclic prefix addition circuit for an OFDM transmitter signal processing 
circuit that outputs the first uplink signal. E.g., 
 
FCA’s Accused Instrumentalities implement these circuit elements for transmitting the uplink signal:   
 

 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
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11. A method performed by a mobile 
station, the method comprising: 
 

To the extent the preamble is considered a limitation, FCA’s Accused Instrumentalities meet the preamble of 
claim 11 of the ’908 patent. E.g., 
 
FCA’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at Release 8.  
 
For example, FCA offers for sale, sells, and/or imports various vehicle models that are marketed and 
released with LTE cellular functionality and perform methods thereof, including but not limited to the 
models listed in the Plaintiff’s Disclosure Of Asserted Claims And Infringement Contentions.  
 
The LTE specification (Series 36, Release 8) supports user equipment (UE) to perform a random access 
(RACH) procedure.  

For clarity, Release 8 of the 36 series 3GPP specifications was frozen in December of 2008 and that release 
was used as the basis for the first wave of LTE equipment. The LTE marketplace currently supports a mix of 
releases from Release 8 through Release 17. Though for ease of review Release 8 of the LTE specification is 
cited below, the same or functionally identical content exists in each corresponding release on the market. 

An LTE communication system provides access to multiple users (user equipments (UEs)) through multiple 
cells associated with multiple eNodeBs.  
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 15.  
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 18. 
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transmitting, to a base station, a first uplink 
signal within a frequency band, wherein the 
first uplink signal is an orthogonal 
frequency division multiplexing (OFDM) 
signal and utilizes a frame format 
comprising a plurality of timeslots, each 
timeslot comprising a plurality of OFDM 
symbols; 
 

FCA’s Accused Instrumentalities transmit, to a base station, a first uplink signal within a frequency band, 
wherein the first uplink signal is an OFDM signal and utilizes a frame format comprising a plurality of 
timeslots, each timeslot comprising a plurality of OFDM symbols. E.g., 
 
A frequency band used for LTE communication has an associated channel bandwidth over which uplink and 
downlink communication is transmitted between the UEs and the eNodeBs. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15. 
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For the uplink, LTE uses a specific type of OFDMA (Orthogonal Frequency Division Multiple Access) 
referred to as either discrete Fourier Transform Spread (DFTS)-OFDM, or as SC-FDMA (Single Carrier – 
Frequency Division Multiple Access). 
    

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28.  
 
The UE transmits OFDM signals carrying data on the physical uplink shared channel (PUSCH). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
In LTE, both the type 1 and type 2 frame structures include multiple time slots. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 9. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 10. 
 
 
Each time slot includes 7 symbols for a normal cyclic prefix (6 for extended). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
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See also Daulman, Parkvall, and Skold, “4G: LTE/LTE-Advanced for Mobile Broadband,” Second Edition 
(2014) at p. 361 (illustrating an example preamble transmission across uplink resources) 
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transmitting, to the base station, an 
random access signal followed by a guard 
period in only a portion of the frequency 
band, wherein the random access signal 
includes a sequence associated with the 
base station, 

FCA’s Accused Instrumentalities transmit, to the base station, an random access signal followed by a guard 
period in only a portion of the frequency band, wherein the random access signal includes a sequence 
associated with the base station. E.g., 
 
The random access signal, e.g., a random access preamble transmitted on the PRACH occupies a bandwidth 
corresponding to 6 consecutive resource blocks in both the type 1 and type 2 frame structures, which is a 
fraction of the overall channel bandwidth (frequency band) for any other bandwidth than the smallest. The 
range of the overall channel bandwidth is the bandwidth of 6 to 100 resource blocks, corresponding to 
bandwidths 1.4MHz to 20MHz, with 20MHz being the most commonly used bandwidth. The Accused 
Products are configured to operate within a channel bandwidth of more than 6 resource blocks. 
 

 

 
... 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33, 35-36. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
The random access burst includes a guard time added after the preamble transmission. 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 29. 
 

 
... 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pgs. 
377-378. 
 
The random access preamble includes one of 64 sequences e.g., Zadoff-Chu sequences, associated with each 
cell.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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wherein a time duration of a combination 
of the random access signal and the guard 
period is greater than a time duration of at 
least one of the plurality of OFDM 
symbols; and 
 
 

The time duration of a combination of the random access signal and the guard period implemented using 
FCA’s Accused Instrumentalities is greater than a time duration of at least one of the plurality of OFDM 
symbols. E.g., 
 
LTE defines a basic time unit (Ts ) and is equal to 1/ (15000 x 2048) seconds. The OFDM symbol time is 
2048 *Ts or  66.7 µs. 
 

 
 ... 

 
 ... 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 7-8. 
 
 
An LTE slot typically has 7 symbols, except for extended cyclic prefix which has 6 symbols.  As a result, a 
symbol for a typical slot is ~2192 base time intervals and for extended cyclic prefix is ~2560 basic time 
intervals. 
 

 
... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
Preamble formats 0-4 have sequence lengths of 4096 to 49,152 basic time intervals. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 33. 
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receiving, from the base station, a response 
message. 
 
 
; 

FCA’s Accused Instrumentalities receive, from the base station, a response message. E.g., 
 
Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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12.  The method claim 11, further 
comprising: 

See Claim 11. 
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determining if the response message 
identifies the sequence associated with the 
base station in the random access signal; 
and 

FCA’s Accused Instrumentalities determines if the response message identifies the sequence associated with 
the base station in the random access signal. E.g., 
 
The Accused Instrumentalities monitor for the response message and identify the random access preamble 
identifiers received in the response and whether they match the transmitted random access preamble.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 2.  
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on a condition that the response message 
identifies the sequence associated with the 
base station in the random access signal, 
transmitting a second uplink signal.  

On a condition that the response message identifies the sequence associated with the base station in the 
random access signal, FCA’s Accused Instrumentalities transmits a second uplink signal. E.g., 
 
When matching the transmitted random access preamble, the transmitter is configured to transmit a 
scheduled transmission, e.g., a Msg3 signal or an uplink control or data signal, in the uplink to the base 
station. 
 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 375. 
 
See also Claim 2.  
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13.  The method of claim 12, wherein the 
response message includes power 
adjustment information and  

The response message received by FCA’s Accused Instrumentalities includes power adjustment information. 
E.g., 
 
The response message can include an uplink grant with power adjustment information, such as TPC: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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wherein the second uplink signal is 
transmitted according to the power 
adjustment information.  

FCA’s Accused Instrumentalities transmits the second uplink signal according to the power adjustment 
information. E.g., 
 
The user equipment is configured to use the uplink grant on the PUSCH using the received TPC command: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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14.  The method of claim 11, wherein the 
portion of the frequency band used for 
transmission of the random access signal 
does not include control channels.  

The portion of the frequency band used for transmission of the random access signal by FCA’s Accused 
Instrumentalities does not include control channels. E.g., 
 
See Claim 11.  
The uplink control channels, such as the PUCCH, does not overlap with the PRACH or other random access 
signaling, e.g., via the PUSCH.  
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
determined by the parameter prach-FrequencyOffset nRA

PRBoffset. For FDD, the parameter directly determines 
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the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 4.  
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15.  The method of claim 11, wherein the 
response message includes a mobile 
station identifier assigned to the mobile 
station. 

The response message received by the receiver of FCA’s Accused Instrumentalities includes a mobile 
station identifier assigned to the mobile station. E.g., 
 
See Claim 11. 
 
The response message is both addressed by a Random Access Radio Network Temporary Identifier (RA-
RNTI) used by the mobile station and further assigns a Cell Radio Network Temporary Identifier (C-RNTI) 
to the receiving mobile station, both identifiers assigned to the mobile station.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 5.  
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16. The method of claim 11, wherein the 
time duration of the combination of the 
random access signal and the guard period 
is greater than a time duration of at least 
two of the plurality of OFDM symbols. 

The time duration of the combination of the random access signal and the guard period used with FCA’s 
Accused Instrumentalities is greater than a time duration of at least two of the plurality of OFDM symbols. 
E.g., 
 
See Claim 11. 
See element 11(d) showing the combination of the random access signal and a guard period greater than at 
least two of the plurality of OFDM symbols.  
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17.  The method of claim 11, wherein the 
frequency band includes an outer portion 
and a center portion, wherein the portion 
of the frequency band for the random 
access signal is in the center portion and 
uplink control signals are sent in the outer 
portion. 

See Claim 1.  
 
The frequency band used with FCA’s Accused Instrumentalities includes an outer portion and a center 
portion, wherein the portion of the frequency band for the random access signal is in the center portion and 
uplink control signals are sent in the outer portion. E.g., 
 
For example, the uplink control channels, such as the PUCCH are allocate resources at the edges of an 
operating frequency band, e.g., an outer portion of the frequency band, whereas the PRACH or other random 
access signaling is sent via the PUSCH, which is allocated resources in between the edges, e.g., a center 
portion of the frequency band. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 14. 
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18.  The method of claim 11, wherein the 
random access signal is a spread spectrum 
signal 

The receiver random access signal used with FCA’s Accused Instrumentalities is a spread spectrum signal. 
E.g., 
 
See Claim 11. 
 
For example, the UE transmits the random access signal, e.g., a random access preamble, on the PRACH to 
the eNodeB.   

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 11. 
 
The PRACH is transmitted in a portion, 6 physical resource blocks, of the uplink frequency bandwidth. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 35. 
 
The UE transmits a preamble over the PRACH.  The preamble is spread in the frequency domain by 
mapping, for formats 0-3, a length 839 sequence onto 839 subcarriers in the frequency domain.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 43. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at p. 387. 
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19. The method of claim 11, further 
comprising: 
receiving broadcast information from the 
base station, the broadcast information 
indicating at least one sequence associated 
with the base station for use in producing 
the random access signal. 

The receiver of FCA’s Accused Instrumentalities further receive broadcast information from the base 
station, the broadcast information indicating at least one sequence associated with the base station for use in 
producing the random access signal. E.g., 
 
See Claim 11.  
The mobile station generates preamble sequences based on broadcasted information, including the 
RACH_ROOT_SEQUENCE as part of the system information.  

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 39. 
 

 
 
See e.g., 3GPP TS 36.213 V8.8.0 at pg. 16. 
 
– RadioResourceConfigCommon 
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The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify 
common radio resource configurations in the system information and in the mobility control information, 
respectively, e.g., the random access parameters and the static physical layer parameters. 

RadioResourceConfigCommon information element 

-- ASN1START 
 
RadioResourceConfigCommonSIB ::= SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon, 
 bcch-Config       BCCH-Config, 
 pcch-Config       PCCH-Config, 
 prach-Config      PRACH-ConfigSIB, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon, 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 pucch-ConfigCommon     PUCCH-ConfigCommon, 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon, 
 uplinkPowerControlCommon   UplinkPowerControlCommon, 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
RadioResourceConfigCommon ::=  SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon     OPTIONAL, -- Need ON 
 prach-Config      PRACH-Config, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon     OPTIONAL, -- Need ON 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 phich-Config      PHICH-Config      OPTIONAL, -- Need ON 
 pucch-ConfigCommon     PUCCH-ConfigCommon     OPTIONAL, -- Need ON 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon   OPTIONAL, -- Need ON 
 uplinkPowerControlCommon   UplinkPowerControlCommon   OPTIONAL, -- Need ON 
 antennaInfoCommon     AntennaInfoCommon   OPTIONAL, -- Need ON 
 p-Max        P-Max        OPTIONAL, -- Need OP 
 tdd-Config       TDD-Config       OPTIONAL, -- Cond TDD 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
BCCH-Config ::=      SEQUENCE { 
 modificationPeriodCoeff    ENUMERATED {n2, n4, n8, n16} 
} 
 
PCCH-Config ::=      SEQUENCE { 
 defaultPagingCycle     ENUMERATED { 
           rf32, rf64, rf128, rf256}, 
 nB         ENUMERATED { 
           fourT, twoT, oneT, halfT, quarterT, oneEighthT, 
           oneSixteenthT, oneThirtySecondT} 
} 
 
UL-CyclicPrefixLength ::=   ENUMERATED {len1, len2} 
 
-- ASN1STOP 
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See e.g., 36.331 V8.21.0 at pp. 128-129. 
 
 – RACH-ConfigCommon 

The IE RACH-ConfigCommon is used to specify the generic random access parameters. 
RACH-ConfigCommon information element 

-- ASN1START 
 
RACH-ConfigCommon ::=  SEQUENCE { 
 preambleInfo      SEQUENCE { 
  numberOfRA-Preambles    ENUMERATED { 
            n4, n8, n12, n16 ,n20, n24, n28, 
            n32, n36, n40, n44, n48, n52, n56, 
            n60, n64}, 
  preamblesGroupAConfig    SEQUENCE { 
   sizeOfRA-PreamblesGroupA   ENUMERATED { 
             n4, n8, n12, n16 ,n20, n24, n28, 
             n32, n36, n40, n44, n48, n52, n56, 
             n60}, 
   messageSizeGroupA     ENUMERATED {b56, b144, b208, b256}, 
   messagePowerOffsetGroupB   ENUMERATED { 
             minusinfinity, dB0, dB5, dB8, dB10, dB12, 
             dB15, dB18}, 
   ... 
  }   OPTIONAL             -- Need OP 
 }, 
 powerRampingParameters    SEQUENCE { 
  powerRampingStep     ENUMERATED {dB0, dB2,dB4, dB6}, 
  preambleInitialReceivedTargetPower ENUMERATED { 
            dBm-120, dBm-118, dBm-116, dBm-114, dBm-112, 
            dBm-110, dBm-108, dBm-106, dBm-104, dBm-102, 
            dBm-100, dBm-98, dBm-96, dBm-94, 
            dBm-92, dBm-90} 
 }, 
 ra-SupervisionInfo     SEQUENCE { 
  preambleTransMax     ENUMERATED { 
            n3, n4, n5, n6, n7, n8, n10, n20, n50, 
            n100, n200}, 
  ra-ResponseWindowSize    ENUMERATED { 
            sf2, sf3, sf4, sf5, sf6, sf7, 
            sf8, sf10}, 
  mac-ContentionResolutionTimer  ENUMERATED { 
            sf8, sf16, sf24, sf32, sf40, sf48, 
            sf56, sf64} 
 }, 
 maxHARQ-Msg3Tx      INTEGER (1..8), 
 ... 
} 
 
-- ASN1STOP 
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RACH-ConfigCommon field descriptions 
numberOfRA-Preambles 
Number of non-dedicated random access preambles in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, 
n8 corresponds to 8 and so on. 
preamblesGroupAConfig 
Provides the configuration for preamble grouping in TS 36.321 [6]. If the field is not signalled, the size of the random 
access preambles group A [6] is equal to numberOfRA-Preambles. 
sizeOfRA-PreamblesGroupA 
Size of the random access preambles group A in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, n8 
corresponds to 8 and so on. 
messageSizeGroupA 
Threshold for preamble selection in TS 36.321 [6]. Value in bits. Value b56 corresponds to 56 bits, b144 corresponds 
to 144 bits and so on. 
messagePowerOffsetGroupB 
Threshold for preamble selection in TS 36.321 [6]. Value in dB. Value minusinfinity corresponds to –infinity. Value dB0 
corresponds to 0 dB, dB5 corresponds to 5 dB and so on. 
powerRampingStep 
Power ramping factor in TS 36.321 [6]. Value in dB. Value dB0 corresponds to 0 dB, dB2 corresponds to 2 dB and so 
on. 
preambleInitialReceivedTargetPower 
Initial preamble power in TS 36.321 [6]. Value in dBm. Value dBm-120 corresponds to -120 dBm, dBm-118 
corresponds to -118 dBm and so on. 
preambleTransMax 
Maximum number of preamble transmission in TS 36.321 [6]. Value is an integer. Value n3 corresponds to 3, n4 
corresponds to 4 and so on. 
ra-ResponseWindowSize 
Duration of the RA response window in TS 36.321 [6]. Value in subframes. Value sf2 corresponds to 2 subframes, sf3 
corresponds to 3 subframes and so on. 
mac-ContentionResolutionTimer 
Timer for contention resolution in TS 36.321 [6]. Value in subframes. Value sf8 corresponds to 8 subframes, sf16 
corresponds to 16 subframes and so on. 
maxHARQ-Msg3Tx 
Maximum number of Msg3 HARQ transmissions in TS 36.321 [6], used for contention based random access. Value is 
an integer. 

 
See e.g., 36.331 V8.21.0 at pp. 126-127. 
 
See also Claim 9.  
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20. The method of claim 11, wherein the 
first uplink signal is provided by an 
OFDM transmitter signal processing 
circuit comprising: a serial to parallel 
converter, an inverse Fourier transform, 
and a cyclic prefix addition circuit. 

See Claim 11. 
 
FCA’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at Release 8. This includes one or more components or modules implemented in 
hardware and/or software including circuitry, which comprises at least: a serial to parallel converter, an 
inverse Fourier transform, and a cyclic prefix addition circuit for an OFDM transmitter signal processing 
circuit that provides the first uplink signal. E.g., 
 
FCA’s Accused Instrumentalities implement these circuit elements for transmitting an uplink signal:   
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
 

 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.7064   Filed 10/21/22   Page 1849 of 1927



US Patent No. 10,833,908: Claim 20 
“The method of claim 11, wherein the first uplink signal is provided by an OFDM transmitter signal processing circuit comprising: a serial to parallel 

converter, an inverse Fourier transform, and a cyclic prefix addition circuit.” 
 

  136  

See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
 
See also Claim 10.  
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21. A mobile station comprising: 
 

To the extent the preamble is considered a limitation, FCA’s Accused Instrumentalities meet the preamble of 
claim 21 of the ’908 patent. E.g., 
 
FCA’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at Release 8.  
 
For example, FCA offers for sale, sells, and/or imports various vehicle models that are marketed and 
released with LTE cellular functionality and perform methods thereof, including but not limited to the 
models listed in the Plaintiff’s Disclosure Of Asserted Claims And Infringement Contentions.  
 
The LTE specification (Series 36, Release 8) supports user equipment (UE) to perform a random access 
(RACH) procedure.  

For clarity, Release 8 of the 36 series 3GPP specifications was frozen in December of 2008 and that release 
was used as the basis for the first wave of LTE equipment. The LTE marketplace currently supports a mix of 
releases from Release 8 through Release 17. Though for ease of review Release 8 of the LTE specification is 
cited below, the same or functionally identical content exists in each corresponding release on the market. 

An LTE communication system provides access to multiple users (user equipments (UEs)) through multiple 
cells associated with multiple eNodeBs.  
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 15. 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 18. 
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a first type of transmitter signal processing 
circuit configured to: 
generate a first uplink signal, wherein the 
first uplink signal is an orthogonal 
frequency division multiplexing (OFDM) 
signal and utilizes a frame format 
comprising a plurality of timeslots, each 
timeslot comprising a plurality of OFDM 
symbols; modulate the first uplink signal 
onto a set of OFDM subcarriers 

FCA’s Accused Instrumentalities include a first type of transmitter signal processing circuit configured to 
generate a first uplink signal, wherein the first uplink signal is an orthogonal frequency division 
multiplexing (OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each timeslot 
comprising a plurality of OFDM symbols. E.g., 
 
The FCA Accused Instrumentalities include circuitry to use the frequency bands for the LTE network. A 
frequency band used for LTE communication has an associated channel bandwidth over which uplink and 
downlink communication is transmitted between the UEs and the eNodeBs. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15. 
 
 
The mobile station modulates the first uplink signal onto a set of OFDM subcarriers. For the uplink, LTE 
uses a specific type of OFDMA (Orthogonal Frequency Division Multiple Access) referred to as either 
discrete Fourier Transform Spread (DFTS)-OFDM, or as SC-FDMA (Single Carrier – Frequency Division 
Multiple Access). 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 
 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28.  
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The UE transmits OFDM signals carrying data on the physical uplink shared channel (PUSCH). 

 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
In LTE, both the type 1 and type 2 frame structures include multiple time slots. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 9. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 10. 
 
 
Each time slot includes 7 symbols for a normal cyclic prefix (6 for extended). 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
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See also Daulman, Parkvall, and Skold, “4G: LTE/LTE-Advanced for Mobile Broadband,” Second Edition 
(2014) at p. 361 (illustrating an example preamble transmission across uplink resources) 
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a second type of transmitter signal 
processing circuit configured to generate 
an random access signal followed by a 
guard period, wherein the random access 
signal includes a sequence associated with 
a base station, 

FCA’s Accused Instrumentalities includes a second type of transmitter signal processing circuit configured 
to generate an random access signal followed by a guard period, wherein the random access signal includes 
a sequence associated with a base station. E.g., 
 
The random access signal, e.g., a random access preamble transmitted on the PRACH occupies  a bandwidth 
corresponding to 6 consecutive resource blocks in both the type 1 and type 2 frame structures, which is a 
fraction of the overall channel bandwidth (frequency band) for any other bandwidth than the smallest. The 
range of the overall channel bandwidth is the bandwidth of 6 to 100 resource blocks, corresponding to 
bandwidths 1.4MHz to 20MHz, with 20MHz being the most commonly used bandwidth. The Accused 
Products are configured to operate within a channel bandwidth of more than 6 resource blocks. 
 

 

 
... 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33, 35-36. 
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See e.g., 3GPP TS 36.101 V8.29.0 at pg. 15 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
The random access burst includes a guard time added after the preamble transmission. 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pg. 29. 
 

 
... 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pgs. 
377-378. 
 
The random access preamble includes one of 64 sequences e.g., Zadoff-Chu sequences, associated with each 
cell.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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wherein a time duration of a combination 
of the random access signal and the guard 
period is greater than a time duration of at 
least one of the plurality of OFDM 
symbols; and 
 
 

The time duration of a combination of the random access signal and the guard period implemented using 
FCA’s Accused Instrumentalities is greater than a time duration of at least one of the plurality of OFDM 
symbols. E.g., 
 
LTE defines a basic time unit (Ts ) and is equal to 1/ (15000 x 2048) seconds. The OFDM symbol time is 
2048 *Ts or  66.7 µs. 
 

 
 ... 

 
 ... 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 7-8. 
 
 
An LTE slot typically has 7 symbols, except for extended cyclic prefix which has 6 symbols.  As a result, a 
symbol for a typical slot is ~2192 base time intervals and for extended cyclic prefix is ~2560 basic time 
intervals. 
 

 
... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 12. 
 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 13. 
 
 
Preamble formats 0-4 have sequence lengths of 4096 to 49,152 basic time intervals. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 33. 
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a circuit configured to provide at least the 
first uplink signal or the random access 
signal to output a digital signal;  
a digital-to-analog (D/A) conversion 
circuit configured to convert the digital 
signal to an analog signal; 
 

FCA’s Accused Instrumentalities include a circuit configured to provide at least the first uplink signal or the 
random access signal to output a digital signal. E.g., 
 
FCA’s Accused Instrumentalities implement at least these circuit elements for transmitting an uplink signal. 
The circuitry includes an analog to digital circuit to output a digital signal and a digital-to-analog (D/A) 
conversion circuit configured to convert the digital signal to an analog signal:   
 

 

 
 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
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wherein the mobile station is configured to 
transmit, to the base station, the analog 
signal in a frequency band, wherein the 
random access signal occupies in a 
frequency domain only a portion of the 
frequency band; 

FCA’s Accused Instrumentalities are configured to transmit wherein the mobile station is configured to 
transmit, to the base station, the analog signal in a frequency band, wherein the random access signal 
occupies in a frequency domain only a portion of the frequency band. E.g., 
 
Random access signals are generated only for a portion of the frequency spectrum of an uplink.  

 
 
 
 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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wherein the mobile station is further 
configured to receive, from the base 
station, a second analog signal 
 

FCA’s Accused Instrumentalities receive, from the base station, a second analog signal. E.g., 
 
Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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wherein the mobile station further 
comprises: an analog-to-digital (A/D) 
conversion circuit configured to convert 
the second analog signal to a second digital 
signal; and a receiver circuit configured to 
receive, based on the second digital signal, 
a response message. 

FCA’s Accused Instrumentalities further include an analog-to-digital (A/D) conversion circuit configured to 
convert the second analog signal to a second digital signal and a receiver circuit configured to receive, based 
on the second digital signal, a response message. E.g., 
 
FCA’s Accused Instrumentalities implement at least these circuit elements for transmitting an uplink signal. 
The circuit includes an analog to digital circuit configured to convert the second analog signal to a second 
digital signal; and a receiver circuit configured to receive, based on the second digital signal, a response 
message:   
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See e.g., 3GPP TS 36.300 V8.12.0 at pg. 25. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
 
 Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH for Random Access 
Response(s) identified by the RA-RNTI.  The random access response is sent by the eNB and received by 
the UE via the PDSCH and addresses with the RA-RNTI ID. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
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See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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22. The mobile station of claim 21, 
wherein: 

See Claim 21. 
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the receiver circuit is configured to 
determine if the response message 
identifies the sequence associated with the 
base station in the random access signal; 
and 

FCA’s Accused Instrumentalities determines if the response message identifies the sequence associated with 
the base station in the random access signal. E.g., 
 
The Accused Instrumentalities monitor for the response message and identify the random access preamble 
identifiers received in the response and whether they match the transmitted random access preamble.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 2.  
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on a condition that the response message 
identifies the sequence associated with the 
base station in the random access signal, 
the first type of transmitter signal 
processing circuit is configured to transmit 
a second uplink signal. 

On a condition that the response message identifies the sequence associated with the base station in the 
random access signal, FCA’s Accused Instrumentalities transmits a second uplink signal. E.g., 
 
When matching the transmitted random access preamble, the transmitter is configured to transmit a 
scheduled transmission, e.g., a Msg3 signal or an uplink control or data signal, in the uplink to the base 
station. 
 
 

 

 
 

      ... 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See e.g., 3GPP TS 36.300 V8.7.0 at pgs. 54 and 55.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 375. 
 
See also Claim 2.  
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23. The mobile station of claim 22, wherein 
the response message includes power 
adjustment information and  

The response message received by FCA’s Accused Instrumentalities includes power adjustment information. 
E.g., 
 
See Claim 22.  
 
The response message can include an uplink grant with power adjustment information, such as TPC: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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wherein the first type of transmitter signal 
processing circuit is configured to transmit 
the second uplink signal according to the 
power adjustment information. 

FCA’s Accused Instrumentalities transmits the second uplink signal according to the power adjustment 
information. E.g., 
 
The user equipment is configured to use the uplink grant on the PUSCH using the received TPC command: 
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See e.g., 3GPP TS 36.213 V8.8.0 at pgs. 17-18. 
 
See also Claim 3.  
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24. The mobile station of claim 21, 
wherein the portion of the frequency band 
used for transmission of the random 
access signal does not include control 
channels. 

The portion of the frequency band used for transmission of the random access signal by FCA’s Accused 
Instrumentalities does not include control channels. E.g., 
 
See Claim 21.  
 
The uplink control channels, such as the PUCCH, does not overlap with the PRACH or other random access 
signaling, e.g., via the PUSCH.  
 

 
See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
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For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 4.  
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25. The mobile station of claim 21, 
wherein the response message includes a 
mobile station identifier assigned to the 
mobile station. 

The response message received by the receiver of FCA’s Accused Instrumentalities includes a mobile 
station identifier assigned to the mobile station. E.g., 
 
See Claim 21. 
 
The response message is both addressed by a Random Access Radio Network Temporary Identifier (RA-
RNTI) used by the mobile station and further assigns a Cell Radio Network Temporary Identifier (C-RNTI) 
to the receiving mobile station, both identifiers assigned to the mobile station.  
 

 
See e.g., 3GPP TS 36.321 V8.12.0 at pg. 14. 
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      ... 

 
See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 52-53. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 374. 
 
See also Claim 5.  
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26. The mobile station of claim 21, 
wherein the time duration of the 
combination of the random access signal 
and the guard period is greater than a time 
duration of at least two of the plurality of 
OFDM symbols. 

The time duration of the combination of the random access signal and the guard period used with FCA’s 
Accused Instrumentalities is greater than a time duration of at least two of the plurality of OFDM symbols. 
E.g., 
 
See Claim 21. 
 
See element 21(d) showing the combination of the random access signal and a guard period greater than at 
least two of the plurality of OFDM symbols.  
 
See also Claim 6.  
 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.7122   Filed 10/21/22   Page 1907 of 1927



US Patent No. 10,833,908: Claim 27 
“The mobile station of claim 21, wherein the frequency band includes an outer portion and a center portion, wherein the portion of the frequency band for 

the random access signal is in the center portion and uplink control signals are sent in the outer portion.” 

  194  

 
27.  The mobile station of claim 21, 
wherein the frequency band includes an 
outer portion and a center portion, wherein 
the portion of the frequency band for the 
random access signal is in the center 
portion and uplink control signals are sent 
in the outer portion. 

See Claim 1. 
 
The frequency band used with FCA’s Accused Instrumentalities includes an outer portion and a center 
portion, wherein the portion of the frequency band for the random access signal is in the center portion and 
uplink control signals are sent in the outer portion. E.g., 
 
For example, the uplink control channels, such as the PUCCH are allocate resources at the edges of an 
operating frequency band, e.g., an outer portion of the frequency band, whereas the PRACH or other random 
access signaling is sent via the PUSCH, which is allocated resources in between the edges, e.g., a center 
portion of the frequency band. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 347. 
See also id. at Chapter 16 (“Uplink Physical Channel Structure”). 
 
For example, the PUCCH is mapped into a resource block a single resource block in each time slot that is 
located near the top or the bottom of the uplink bandwidth and the PRACH is transmitted in a disjoint 
frequency band. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pg. 20-21. 
 
The random access preamble is transmitted on the PRACH which occupies a bandwidth corresponding to 6 
consecutive resource blocks in both the type 1 and type 2 frame structures. The location of the PRACH is 
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determined by the parameter prach-FrequencyOffset nRA
PRBoffset. For FDD, the parameter directly determines 

the location of the PRACH. For TDD, the final location of the PRACH is determined by a series of 
equations dependent upon a PRACH resource frequency index fRA. In most circumstances, the network will 
configure the parameter such that the PRACH will fall towards the middle of the uplink bandwidth and not 
overlap with the PUCCH.  
 

 

 
... 

 

 
… 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.7126   Filed 10/21/22   Page 1911 of 1927



US Patent No. 10,833,908: Claim 27 
“The mobile station of claim 21, wherein the frequency band includes an outer portion and a center portion, wherein the portion of the frequency band for 

the random access signal is in the center portion and uplink control signals are sent in the outer portion.” 

  198  

 

 
See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 33-36. 
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. 
. 
. 
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See e.g., 3GPP TS 36.211 V8.9.0 at pgs. 35-39. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice,” Second 
Edition (2011) at pgs. 376-377 and Figure 17.5. 
 
See also Claim 24. 
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28.  The mobile station of claim 21, 
wherein the random access signal is a 
spread spectrum signal. 

The receiver random access signal used with FCA’s Accused Instrumentalities is a spread spectrum signal. 
E.g., 
 
See Claim 21. 
 
For example, the UE transmits the random access signal, e.g., a random access preamble, on the PRACH to 
the eNodeB.   

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 11. 
 
The PRACH is transmitted in a portion, 6 physical resource blocks, of the uplink frequency bandwidth. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 35. 
 
The UE transmits a preamble over the PRACH.  The preamble is spread in the frequency domain by 
mapping, for formats 0-3, a length 839 sequence onto 839 subcarriers in the frequency domain.  
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 39. 

 
See e.g., 3GPP TS 36.211 V8.9.0 at p. 40. 
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See e.g., 3GPP TS 36.211 V8.9.0 at p. 43. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at p. 387. 
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29. The mobile station of claim 21, 
wherein: 
the receiver circuit is further configured to 
receive broadcast information from the 
base station, the broadcast information 
indicating at least one sequence associated 
with the base station for use in producing 
the random access signal. 

The receiver of FCA’s Accused Instrumentalities further receive broadcast information from the base 
station, the broadcast information indicating at least one sequence associated with the base station for use in 
producing the random access signal. E.g., 
 
See Claim 11.  
The mobile station generates preamble sequences based on broadcasted information, including the 
RACH_ROOT_SEQUENCE as part of the System information.  

 
See e.g., 3GPP TS 36.211 V8.9.0 at pg. 39. 
 

 
 
See e.g., 3GPP TS 36.213 V8.8.0 at pg. 16. 
 
– RadioResourceConfigCommon 
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The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify 
common radio resource configurations in the system information and in the mobility control information, 
respectively, e.g., the random access parameters and the static physical layer parameters. 

RadioResourceConfigCommon information element 

-- ASN1START 
 
RadioResourceConfigCommonSIB ::= SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon, 
 bcch-Config       BCCH-Config, 
 pcch-Config       PCCH-Config, 
 prach-Config      PRACH-ConfigSIB, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon, 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 pucch-ConfigCommon     PUCCH-ConfigCommon, 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon, 
 uplinkPowerControlCommon   UplinkPowerControlCommon, 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
RadioResourceConfigCommon ::=  SEQUENCE { 
 rach-ConfigCommon     RACH-ConfigCommon     OPTIONAL, -- Need ON 
 prach-Config      PRACH-Config, 
 pdsch-ConfigCommon     PDSCH-ConfigCommon     OPTIONAL, -- Need ON 
 pusch-ConfigCommon     PUSCH-ConfigCommon, 
 phich-Config      PHICH-Config      OPTIONAL, -- Need ON 
 pucch-ConfigCommon     PUCCH-ConfigCommon     OPTIONAL, -- Need ON 
 soundingRS-UL-ConfigCommon   SoundingRS-UL-ConfigCommon   OPTIONAL, -- Need ON 
 uplinkPowerControlCommon   UplinkPowerControlCommon   OPTIONAL, -- Need ON 
 antennaInfoCommon     AntennaInfoCommon   OPTIONAL, -- Need ON 
 p-Max        P-Max        OPTIONAL, -- Need OP 
 tdd-Config       TDD-Config       OPTIONAL, -- Cond TDD 
 ul-CyclicPrefixLength    UL-CyclicPrefixLength, 
 ... 
} 
 
BCCH-Config ::=      SEQUENCE { 
 modificationPeriodCoeff    ENUMERATED {n2, n4, n8, n16} 
} 
 
PCCH-Config ::=      SEQUENCE { 
 defaultPagingCycle     ENUMERATED { 
           rf32, rf64, rf128, rf256}, 
 nB         ENUMERATED { 
           fourT, twoT, oneT, halfT, quarterT, oneEighthT, 
           oneSixteenthT, oneThirtySecondT} 
} 
 
UL-CyclicPrefixLength ::=   ENUMERATED {len1, len2} 
 
-- ASN1STOP 
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See e.g., 36.331 V8.21.0 at pp. 128-129. 
 
 – RACH-ConfigCommon 

The IE RACH-ConfigCommon is used to specify the generic random access parameters. 
RACH-ConfigCommon information element 

-- ASN1START 
 
RACH-ConfigCommon ::=  SEQUENCE { 
 preambleInfo      SEQUENCE { 
  numberOfRA-Preambles    ENUMERATED { 
            n4, n8, n12, n16 ,n20, n24, n28, 
            n32, n36, n40, n44, n48, n52, n56, 
            n60, n64}, 
  preamblesGroupAConfig    SEQUENCE { 
   sizeOfRA-PreamblesGroupA   ENUMERATED { 
             n4, n8, n12, n16 ,n20, n24, n28, 
             n32, n36, n40, n44, n48, n52, n56, 
             n60}, 
   messageSizeGroupA     ENUMERATED {b56, b144, b208, b256}, 
   messagePowerOffsetGroupB   ENUMERATED { 
             minusinfinity, dB0, dB5, dB8, dB10, dB12, 
             dB15, dB18}, 
   ... 
  }   OPTIONAL             -- Need OP 
 }, 
 powerRampingParameters    SEQUENCE { 
  powerRampingStep     ENUMERATED {dB0, dB2,dB4, dB6}, 
  preambleInitialReceivedTargetPower ENUMERATED { 
            dBm-120, dBm-118, dBm-116, dBm-114, dBm-112, 
            dBm-110, dBm-108, dBm-106, dBm-104, dBm-102, 
            dBm-100, dBm-98, dBm-96, dBm-94, 
            dBm-92, dBm-90} 
 }, 
 ra-SupervisionInfo     SEQUENCE { 
  preambleTransMax     ENUMERATED { 
            n3, n4, n5, n6, n7, n8, n10, n20, n50, 
            n100, n200}, 
  ra-ResponseWindowSize    ENUMERATED { 
            sf2, sf3, sf4, sf5, sf6, sf7, 
            sf8, sf10}, 
  mac-ContentionResolutionTimer  ENUMERATED { 
            sf8, sf16, sf24, sf32, sf40, sf48, 
            sf56, sf64} 
 }, 
 maxHARQ-Msg3Tx      INTEGER (1..8), 
 ... 
} 
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-- ASN1STOP 

 
RACH-ConfigCommon field descriptions 

numberOfRA-Preambles 
Number of non-dedicated random access preambles in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, 
n8 corresponds to 8 and so on. 
preamblesGroupAConfig 
Provides the configuration for preamble grouping in TS 36.321 [6]. If the field is not signalled, the size of the random 
access preambles group A [6] is equal to numberOfRA-Preambles. 
sizeOfRA-PreamblesGroupA 
Size of the random access preambles group A in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, n8 
corresponds to 8 and so on. 
messageSizeGroupA 
Threshold for preamble selection in TS 36.321 [6]. Value in bits. Value b56 corresponds to 56 bits, b144 corresponds 
to 144 bits and so on. 
messagePowerOffsetGroupB 
Threshold for preamble selection in TS 36.321 [6]. Value in dB. Value minusinfinity corresponds to –infinity. Value dB0 
corresponds to 0 dB, dB5 corresponds to 5 dB and so on. 
powerRampingStep 
Power ramping factor in TS 36.321 [6]. Value in dB. Value dB0 corresponds to 0 dB, dB2 corresponds to 2 dB and so 
on. 
preambleInitialReceivedTargetPower 
Initial preamble power in TS 36.321 [6]. Value in dBm. Value dBm-120 corresponds to -120 dBm, dBm-118 
corresponds to -118 dBm and so on. 
preambleTransMax 
Maximum number of preamble transmission in TS 36.321 [6]. Value is an integer. Value n3 corresponds to 3, n4 
corresponds to 4 and so on. 
ra-ResponseWindowSize 
Duration of the RA response window in TS 36.321 [6]. Value in subframes. Value sf2 corresponds to 2 subframes, sf3 
corresponds to 3 subframes and so on. 
mac-ContentionResolutionTimer 
Timer for contention resolution in TS 36.321 [6]. Value in subframes. Value sf8 corresponds to 8 subframes, sf16 
corresponds to 16 subframes and so on. 
maxHARQ-Msg3Tx 
Maximum number of Msg3 HARQ transmissions in TS 36.321 [6], used for contention based random access. Value is 
an integer. 

 
See e.g., 36.331 V8.21.0 at pp. 126-127. 
 
See also Claim 9.  
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30. The mobile station of claim 21, 
wherein: the first type of transmitter signal 
processing circuit is an OFDM transmitter 
signal processing circuit comprising: a 
serial to parallel converter, an inverse 
Fourier transform, and a cyclic prefix 
addition circuit; and the OFDM 
transmitter signal processing circuit 
outputs the first uplink signal. 

See Claim 21  
 
FCA’s Accused Instrumentalities include vehicles equipped with cellular communication capabilities and 
services made available thereupon for use and actually used in a wireless system compliant with the LTE 
standard starting at least at release 8. This includes one or more components or modules implemented in 
hardware and/or software including circuitry, which comprises at least: a serial to parallel converter, an 
inverse Fourier transform, and a cyclic prefix addition circuit for an OFDM transmitter signal processing 
circuit that outputs the first uplink signal. E.g., 
 
FCA’s Accused Instrumentalities implement these circuit elements for transmitting an uplink signal:   
 

 

Case 2:22-md-03034-TGB   ECF No. 96-6, PageID.7140   Filed 10/21/22   Page 1925 of 1927



US Patent No. 10,833,908: Claim 30 
“30. The mobile station of claim 21, wherein: the first type of transmitter signal processing circuit is an OFDM transmitter signal processing circuit 

comprising: a serial to parallel converter, an inverse Fourier transform, and a cyclic prefix addition circuit; and the OFDM transmitter signal processing 
circuit outputs the first uplink signal.” 
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See e.g., 3GPP TS 36.300 V8.12.0 at pgs. 27-28. 
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See Sesia, Toufik and Baker, “LTE: The UMTS Long Term Evolution From Theory to Practice”, at pg. 320. 
See also Claim 10.  
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