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ABSTRACT OF THE DISCLOSURE 

A mobile communication technology, and, more 

particularly, a method for efficiently transmitting data 

stored in a message 3 (Msg3) buffer and a user equipment for 

the same is disclosed. The method of transmitting data by a 

user equipment in uplink includes receiving an uplink (UP) 

Grant signal from a base station on a specific message, 

determining whether there is data stored in a message 3 

(Msg3) buffer when receiving the UL Grant signal on the 

specific message, determining whether the specific message is 

a random access response message, and transmitting the data 

stored in the Msg3 buffer to the base station using the UL 

Grant signal received on the specific message, if there is 

data stored in the Msg3 buffer when receiving the UL Grant 

signal on the specific message and the specific message is 

the random access response message. 
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WHAT IS CLAIMED IS: 

1. A method of transmitting data by a user equipment 

through an uplink, the method comprising: 

receiving an uplink grant (UL Grant) signal from a base 

station on a specific message; 

determining whether there is data stored in a message 3 

(Msg3) buffer when receiving the UL Grant signal on the 

specific message; 

determining whether the specific message is a random 

access response message; and 

transmitting the data stored in the Msg3 buffer to the 

base station using the UL Grant signal received on the 

specific message, if there is data stored in the Msg3 buffer 

when receiving the UL Grant signal on the specific message 

and the specific message is the random access response 

message. 

2. The method 

comprising: 

transmitting new 

according 

data to 

to claim 1, further 

the base station in 

correspondence with the UL Grant signal received on the 

specific message, if there is no data stored in the Msg3 

buffer when receiving the UL Grant signal on the specific 
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message or the specific message is not the random access 

response message. 

3. The method according to claim 21 wherein the 

transmitting the new data to the base station includes: 

acquiring a Medium Access Control Protocol Data Unit 

(MAC PDU) from a multiplexing and assembly entityi and 

transmitting the MAC PDU to the base station. 

4. The method according to claim 2 I wherein the UL 

Grant signal received on the specific message is a UL Grant 

signal received on a Physical Downlink Control Channel 

( PDCCH) I and 

wherein the user equipment transmits new data in 

correspondence with the UL Grant signal received on the PDCCH. 

5. The method according to claim 11 wherein the data 

stored in the Msg3 buffer is a Medium Access Control Protocol 

Data Unit (MAC PDU) including a user equipment identifier. 

6. The method according to claim 5 I wherein the data 

stored in the Msg3 buffer further includes 

a buffer status report (BSR) if the user equipment starts a 

random access procedure for the BSR. 
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7. A user equipment comprising: 

a reception module receiving an uplink grant (UL Grant) 

signal from a base station on a specific message; 

a transmission module transmitting data to the base 

station using the UL Grant signal received on the specific 

message; 

a message 3 (Msg3) buffer storing UL data to be 

transmitted in a random access procedure; and 

a Hybrid Automatic Repeat Request (HARQ) entity 

determining whether there is data stored in the Msg3 buffer 

when the reception module receives the UL Grant signal and 

the specific message is a random access response message, 

acquiring the data stored in the Msg3 buffer if there is data 

stored in the Msg3 buffer when the reception module receives 

the UL Grant signal and the specific message is the random 

access response message, and controlling the transmission 

module to transmit the data stored in the Msg3 buffer to the 

base station using the UL Grant signal received by the 

reception module on the specific message. 

8. The user equipment according to claim 7, further 

comprlSlng a multiplexing and asserrbly entity used for 

transmission of new data, 

wherein the HARQ entity acquires the new data to be 

transmitted from the multiplexing and assembly entity if 
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there is no data stored in the Msg3 buffer when the reception 

module receives the UL Grant signal on the specific message 

or the received message is not the random access response 

message, and controls the transmission module to transmit the 

new data acquired from the multiplexing and assembly entity 

using the UL Grant signal received by the reception module on 

the specific message. 

9. The user equipment according to claim 8, further 

comprising: 

one or more HARQ processes; and 

HARQ buffers respectively corresponding to the one or 

more HARQ processes, 

wherein the HARQ entity transfers the data acquired from 

the multiplexing and assembly entity or the Msg3 buffer to a 

specific HARQ process of the one or more HARQ processes and 

controls the specific HARQ process to transmit the data 

acquired from the multiplexing and assembly entity or the 

Msg3 buffer through the transmission module. 

10. The user equipment according to claim 9, wherein, 

when the specific HARQ process transmits the data stored in 

the Msg3 buffer through the transmission module, the data 

stored in the Msg3 buffer is controlled to be copied into a 

specific HARQ buffer corresponding to the specific HARQ 
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process, and the data copied into the specific HARQ buffer is 

controlled to be transmitted through the transmission module. 

11. The user equipment according to claim 8, wherein 

the UL Grant signal received by the reception module on the 

specific message is a UL Grant signal received on a Physical 

Downlink Control Channel (PDCCH), and 

wherein the HARQ entity controls new data to be 

transmitted in correspondence with the received UL Grant 

signal received on the PDCCH. 

12. The user equipment according to claim 7, wherein 

the UL Grant signal received by the reception module on the 

specific message is a UL Grant signal received on a random 

access response message received on Physical Downlink Shared 

Channel (PDSCH), and 

wherein the HARQ entity controls the data stored in the 

Msg3 buffer to be transmitted using the UL Grant signal 

received on the random access response message if there is 

data stored in the Msg3 buffer when the reception module 

receives the UL Grant signal on the random access response 

message. 

13. The user equipment according to claim 7, wherein 

the data stored in the Msg3 buffer is a Medium Access Control 
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Protocol Data Unit (MAC PDU) including a user equipment 

identifier. 
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CROSS REFERENCE TO RELATED APPLICATIONS 

[00011 This application claims the benefit of us 

Provisional Application No. 61/087, 988, filed on August 11, 

2008, which is hereby incorporated by reference as if fully 

set forth herein. 

[0002] This application claims the benefit of Korean 

Patent Application No. 10-2009-0057128, filed on May 21, 2009, 

which is hereby incorporated by reference as if fully set 

forth herein. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0003] The present invention relates to a mobile 

communication technology, and more particularly, to a method 

for efficiently transmitting data stored in a message 3 

(Msg3) buffer and a user equipment for the same. 

Discussion of the Related Art 

[0004] As an example of a mobile communication system to 

which the present invention is applicable, a 3rd Generation 

Partnership Project Long Term Evolution (3GPP LTE) 

communication system will be schematically described. 

[ 0005] FIG. 1 is a schematic view showing the network 

architecture of an Evolved Universal Mobile Telecommunication 
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System (E-UMTS) as an example of a mobile communication 

system. 

[0006] The E-UMTS is evolved from the existing UMTS and 

has been currently standardized in the 3GPP. 

E-UMTS may be called an LTE system. 

Generally, the 

[0007] An E-UMTS network may be largely divided into an 

Evolved UMTS Terrestrial Radio Access Network (E-UTRAN) 101 

and a Core Network (CN) 102. The E-UTRAN 101 may include a 

User Equipment (UE) 103, a base station (hereinafter, 

referred to as an "eNode B" or "eNB") 104, and an Access 

Gateway (AG) 105 positioned at the end of the network and 

connected to an external network. The AG 105 may be divided 

into a portion for processing user traffic and a portion for 

processing control traffic. At this time, an AG for 

processing new user traffic and an AG for processing control 

traffic may communicate with each other using a new interface. 

[0008] One or more cells may exist in one eNode B. A 

plurality of eNode Bs may be connected by an interface for 

transmitting the user traffic or control traffic. The CN 102 

may include the AG 105 and a node for registering a user of 

the UE 103. An interface for distinguishing between the E-

UTRAI\J 101 and the CN 102 may be used. 

[0009] Layers of radio interface protocol between the UE 

and the network may be classified into a first layer L1, a 

second layer L2 and a third layer L3 based on three lower 
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layers of an Open System Interconnection (OSI) reference 

model that is widely known in the field of cormnunication 

systems. A physical layer belonging to the first layer 

provides an information transfer service using a physical 

channel. A Radio Resource Control (RRC) layer belonging to 

the third layer serves to control radio resources between the 

UE and the network. The UE and the network exchange an RRC 

message via the RRC layer. The RRC layer may be distributed 

and located at network nodes of the eNode B 104 and the AG 

105. Alternatively, the RRC layer may be located at only the 

eNode B 104 or the AG 105. 

[0010] FIGs. 2 and 3 show the structures of radio 

interface protocols between the UE and the UTRAN based on a 

3GPP radio access network standard. 

[0011] The radio interface protocols of FIGs. 2 and 3 are 

horizontally formed of a physical layer, a data link layer 

and a network layer. The radio interface protocols are 

vertically formed of a user plane for transmitting data 

information and a control plane for transmitting control 

signals. In detail, FIG. 2 shows the layers of a radio 

protocol control plane and FIG. 3 shows the layers of a radio 

protocol user plane. The protocol layers of FIGs. 2 and 3 

may be divided into a first layer (L1), a second layer (L2) 

and a third layer (L3) based on three lower layers of an OSI 
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reference model that is widely known in the field of 

communication systems. 

[0012] Hereinafter, the layers of the control plane of the 

radio protocol of FIG. 2 and the user plane of the radio 

protocol of FIG. 3 will be described. 

[0013] A physical (PHY) layer of the first layer provides 

an information transfer service to an upper layer using a 

physical channel. The PHY layer is connected to an upper 

layer, such as a Medium Access Control (MAC) layer, via a 

transport channel. Data is transferred between the MAC layer 

and the PHY layer via the transport channel. At this time, 

the transport channel is largely divided into a dedicated 

transport channel and a common transport channel, depending 

on whether or not a channel is shared. Data is also 

transferred between different PHY layers, such as a physical 

layer of a transmitting side and a physical layer of a 

receiving side, via a physical channel using radio resources. 

[0014] Various layers exist in the second layer. First, 

the MAC layer serves to map various logical channels to 

various transport channels and serves to multiplex several 

logical channels into one transport channel. The MAC layer 

is connected to a Radio Link Control (RLC) layer, which is an 

upper layer, by the logical channel. The logical channel may 

be largely divided into a control channel for transmitting 

information about the control plane and a traffic channel for 
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transmitting information about the user plane according to 

the kinds of information transmitted. 

[0015] The RLC layer of the second layer serves to segment 

and concatenate data received from an upper layer so as to 

adjust data size such that a lower layer transmits data in a 

radio section. In addition, the RLC provides three modes, 

namely, a Transparent Mode (TM), an Unacknowledged Mode (UM) 

and an Acknowledged Mode (AM) in order to guarantee various 

Quality of Services (QoSs) requested by Radio Bearers (RBs). 

In particular, the AM RLC performs a retransmission function 

using an Automatic Repeat and Request (ARQ) function for 

reliable data transmission. 

[0016] A Packet Data Convergence Protocol (PDCP) layer of 

the second layer performs a header compression function to 

reduce the size of an Internet Protocol ( IP) packet header 

that includes unnecessary control information and has a 

relatively large size, for effective transmission in a radio 

section having a relatively small bandwidth when transmitting 

an IP packet such as an IPv4 packet or an IPv6 packet. 

Therefore, only necessary information in a header portion of 

data is transmitted so as to improve transmission efficiency 

of the radio section. In the LTE system, the PDCP layer also 

performs a security function, which includes ciphering for 

preventing data from being intercepted by a third party and 
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integrity protection for preventing data from being handled 

by a third party. 

[0017] A Radio Resource Control (RRC) located at a highest 

portion of the third layer is defined only in the control 

plane. The RRC layer handles logical channels, transport 

channels and physical channels for the configuration, re-

configuration and release of RBs. Here, the RBs refer to 

logical paths provided by the first and second layers of the 

radio protocol, for data transfer between the UE and the 

UTRAN, and the configuration of the RBs refers to a process 

of defining the characteristics of the radio protocol layer 

and channel necessary for providing a specific service, and 

setting detailed parameters and operation methods. Each of 

the RBs is divided into a signaling RB and a data RB. The 

SRB is used as a path for transmitting an RRC message in the 

control plane (C-plane), and the DRB is used as a path for 

transmitting user data in the user plane (U-plane). 

[0018] Downlink transport channels for transmitting data 

from a network to a UE may include a Broadcast Channel (BCH) 

for transmitting system information and a downlink Shared 

Channel (SCH) for transmitting user traffic or a control 

message. The traffic or the control message o£ a downlink 

multicast or broadcast service may be transmitted via the 

downlink SCH or via a separate Downlink Multicast Channel 

(MCH). Uplink transport channels for transmitting data from 
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a UE to a network may include a Random Access Channel (RACH) 

for transmitting an initial control message and an uplink SCH 

for transmitting user traffic or a control message. 

[0019] Downlink physical channels for transmitting 

information transferred via the downlink transport channels 

in a radio section between a network and a UE may include a 

Physical Broadcast Channel (PBCH) for transmitting 

information about a BCH, a Physical Multicast Channel (PMCH) 

for transmitting information about an MCH, a Physical 

Downlink Shared Channel (PDSCH) for transmitting information 

about a PCH and a downlink SCH, and a Physical Downlink 

Control Channel (PDCCH) (also referred to as a DL L1/L2 

control channel) for transmitting control information 

provided by the first layer and the second layer, such as 

downlink (DL) or uplink (UL) scheduling grant information. 

Uplink physical channels for transmitting information 

transferred via the uplink transport channels in a radio 

section between a network and a UE may include a Physical 

Uplink Shared Channel (PUSCH) for transmitting information 

about an uplink SCH, a Physical Random Access Channel (PRACH) 

for transmitting information about an RACH, and a Physical 

Uplink Control Channel (PUCCH) for transmitting control 

information provided by the first layer and the second layer, 

such as a HARQ ACK or NACK, a Scheduling Request (SR), a 

Channel Quality Indicator (CQI) report. 
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[0020] Hereinafter, a random access procedure provided by 

an LTE system will be schematically described based on the 

above description. 

[0021] First, a UE performs the random access procedure in 

the following cases. 

[0022] - when the UE performs initial access because there 

is no RRC Connection with an eNode B, 

[0023] - when the UE initially accesses a target cell in a 

handover procedure, 

[0024] - when the random access procedure is requested by 

a command of an eNode B, 

[0025] when there is uplink data transmission in a 

situation where uplink time synchronization is not aligned or 

where a specific radio resource used for requesting radio 

resources is not allocated, and 

[0026] - when a recovery procedure is performed in case of 

radio link failure or handover failure. 

[0027] In the LTE system, there are provided two 

procedures in selecting a random access preamble: one is a 

contention based random access procedure in which the UE 

randomly selects one preamble within a specific group for use, 

and another is a non-contention based random access procedure 

in which the UE uses a random access preamble allocated only 

to a specific UE by the eNode B. The non-contention based 

random access procedure may be used only in the handover 
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procedure or when it is requested by the command of the base 

station, as described above. 

[0028] A random access procedure of a UE with a specific 

eNode B may largely include (1) a step of, at the UE, 

transmitting a random access preamble to the eNode B 

(hereinafter, referred to as a "message 1" transmitting step 

if such use will not lead to confusion), (2) a step of 

receiving a random access response from the eNode B in 

correspondence with the transmitted random access preamble 

(hereinafter, referred to as a "message 2" receiving step if 

such use will not lead to confusion), (3) a step of 

transmitting an uplink message using the information received 

by the random access response message (hereinafter, referred 

to as a "message 3" transmitting step if such use will not 

lead to confusion), and (4) a step of receiving a message 

corresponding to the uplink message from the eNode B 

(hereinafter, referred to as a "message 4" receiving step if 

such use will not lead to confusion) . 

[0029] In the random access procedure, the UE stores data 

to be transmitted via the message 3 in a message 3 (Msg3) 

buffer and transmits the data stored in the msg3 buffer in 

correspondence with the reception of an Uplink {UL) Grant 

signal. The UL Grant signal indicates information about 

uplink radio resources which may be used when the UE 

transmits a signal to the eNode B, and is received on a 

10 

EVOLVED-0003067 
SAMSUNG 1006-0032



OPP-TZ-2009-0151-US-00 

random access response message received on a PDCCH or a PUSCH 

in the LTE system. According to the current LTE system 

standard, it is defined that, if the UL Grant signal is 

received in a state in which data is stored in the Msg3 

buffer, the data stored in the Msg3 buffer is transmitted 

regardless of the reception mode of the UL Grant signal. As 

described above, if the data stored in the Msg3 buffer is 

transmitted in correspondence with the reception of all UL 

Grant signals, problems may occur. Accordingly, there is a 

need for research to solve such problems. 

SUMMARY OF THE INVENTION 

[0030] Accordingly, the present invention is directed to a 

data transmission method and a user equipment for the same 

that substantially obviate one or more problems due to 

limitations and disadvantages of the related art. 

[0031] An object of the present invention is to provide a 

data transmission method and a user equipment for the same, 

which is capable of solving a problem which may occur when 

data stored in a message 3 (Msg3) buffer is transmitted 

according to a reception mode of an Uplink (UL) Grant signal. 

[00321 Additional advantages, objects, and features of the 

invention will be set forth in part in the description which 

follows and in part will become apparent to those having 

ordinary skill in the art upon examination of the following 
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or may be learned from practice of the invention. The 

objectives and other advantages of the invention may be 

realized and attained by the structure particularly pointed 

out in the written description and claims hereof as well as 

the appended drawings. 

[0033] To achieve these objects and other advantages and 

in accordance with the purpose of the invention, as embodied 

and broadly described herein, a method of transmitting data 

by a user equipment through an uplink includes receiving an 

uplink grant (UL Grant) signal from a base station on a 

specific message, determining whether there is data stored in 

a message 3 (Msg3) buffer when receiving the UL Grant signal 

on the specific message, determining whether the specific 

message is a random access response message, and transmitting 

the data stored in the Msg3 buffer to the base station using 

the UL Grant signal received on the specific message, if 

there is data stored in the Msg3 buffer when receiving the UL 

Grant signal on the specific message and the specific message 

is the random access response message. 

[0034] If there is no data stored in the Msg3 buffer when 

receiving the UL Grant signal on the specific message or the 

specific message is not the random access response message, 

new data may be transmitted to the base station in 

correspondence with the UL Grant signal received on the 

specific message. 
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[00351 The UL Grant signal received on the specific 

message may be a UL Grant signal received on a Physical 

Downlink Control Channel ( PDCCH). In this case, the user 

equipment may transmit new data in correspondence with the UL 

Grant signal received on the PDCCH. 

[00361 The UL Grant signal received on the specific 

message may be a UL Grant signal received on a random access 

response message received on Physical Downlink Shared Channel 

(PDSCH). In this case, if there is data stored in the Msg3 

buffer when receiving the UL Grant signal on the random 

access response message, the user equipment may transmit the 

data stored in the buffer in the Msg3 buffer using the UL 

Grant signal received on the random access response message. 

[00371 The data stored in the Msg3 buffer may be a Medium 

Access Control Protocol Data Unit (MAC PDU) including a user 

equipment identifier, and the data stored in the Msg3 buffer 

further include information about a buffer status report 

(BSR) if the user equipment starts the random access 

procedure for the BSR. 

[0038] In another aspect of the present invention, a user 

equipment includes a reception module receiving an uplink 

grant (UL Grant) signal from a base station on a specific 

message, a transmission module transmitting data to the base 

station using the UL Grant signal received on the specific 

message, a message 3 (Msg3) buffer storing UL data to be 
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transmitted in a random access procedure, and a Hybrid 

Automatic Repeat Request (HARQ) entity determining whether 

there is data stored in the Msg3 buffer when the reception 

module receives the UL Grant signal and the specific message 

is a random access response message, acquiring the data 

stored in the Msg3 buffer if there is data stored in the Msg3 

buffer when the reception module receives the UL Grant signal 

and the specific message is the random access response 

message, and controlling the transmission module to transmit 

the data stored in the Msg3 buffer to the base station using 

the UL Grant signal received by the reception module on the 

specific message. 

[0039] The user equipment may further include a 

multiplexing and assembly entity used for transmission of new 

data. In this case, the HARQ entity may acquire the new data 

to be transmitted from the multiplexing and assembly entity 

if there is no data stored in the Msg3 buffer when the 

reception module receives the UL Grant signal on the specific 

message or the received message is not the random access 

response message, and control the transmission module to 

transmit the new data acquired from the multiplexing and 

assembly entity using the UL Grant signal received by the 

reception module on the specific message. 

[0040] The user equipment may further include one or more 

HARQ processes, and HARQ buffers respectively corresponding 
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to the one or more HARQ processes. In this case, the HARQ 

entity may trans fer the data acquired from the multiplexing 

and assembly entity or the Msg3 buffer to a specific HARQ 

process of the one or more HARQ processes and control the 

specific HARQ process to transmit the data acquired from the 

multiplexing and assembly entity or the Msg3 buffer through 

the transmission module. 

[0041] When the specific HARQ process transmits the data 

stored in the Msg3 buffer through the transmission module, 

the data stored in the Msg3 buffer may be controlled to be 

copied into a specific HARQ buffer corresponding to the 

specific HARQ process, and the data copied into the specific 

HARQ buffer may be controlled to be transmitted through the 

transmission module. 

[0042] The UL Grant signal received by the reception 

module on the specific message may be a UL Grant signal 

received on a Physical Downlink Control Channel (PDCCH}. In 

this case, the HARQ entity may control new data to be 

transmitted in correspondence with the received UL Grant 

signal received on the PDCCH. 

[0043] The UL Grant signal received by the reception 

module on the specific message may be a UL Grant signal 

received on a random access response message received on 

Physical Downlink Shared Channel (PDSCH}, and the HARQ entity 

may control the data stored in the Msg3 buffer to be 
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transmitted using the UL Grant signal received on the random 

access response message if there is data stored in the Msg3 

buffer when the reception module receives the UL Grant signal 

on the random access response message. 

[0044] According to the above-described embodiments of the 

present invention, it is possible to transmit data stored in 

a Msg3 buffer according to a reception mode of a UL Grant 

signal, without confusion. 

[0045] It is to be understood that both the foregoing 

general description and the following detailed description of 

the present invention are exemplary and explanatory and are 

intended to provide further explanation of the invention as 

claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0046] The accompanying drawings, which are included to 

provide a further understanding of the invention and are 

incorporated in and constitute a part of this application, 

illustrate embodiment ( s) of the invention and together with 

the description serve to explain the principle of the 

invention. In the drawings: 

[0047] FIG. 1 is a schernatic view showing the network 

architecture of an Evolved Universal Mobile Telecommunication 

System (E-UMTS) as an example of a mobile communication 

system; 
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[0048] FIGs. 2 and 3 are views showing the structures of 

radio interface protocols between a user equipment (UE) and a 

UMTS Terrestrial Radio Access Network (UTRAN) based on a 3rd 

Generation Partnership Project (3GPP) radio access network 

standard; 

[0049] FIG. 4 is a view illustrating an operating 

procedure of a UE and a base station (eNode B) in a non

contention based random access procedure; 

[0050] FIG. 5 is a view illustrating an operating 

procedure of a UE and an eNode B in a contention based random 

access procedure; 

[0051] FIG. 6 is a view illustrating an uplink Hybrid 

Automatic Repeat Request (HARQ) scheme; 

[0052] FIG. 7 is a view illustrating a method of 

transmitting a message 3 in a random access procedure when 

uplink radio resources are requested; 

[0053] FIG. 8 is a view illustrating a problem which may 

occur when data stored in a message 3 buffer is transmitted 

by an Uplink (UL) Grant signal received on a message other 

than a random access response message; 

[0054] FIG. 9 is a flowchart illustrating a method of 

transmitting uplink data by a UE according to a preferred 

embodiment of the present invention; 

[0055] FIG. 10 is a view illustrating a method of 

transmitting uplink data when a Buffer status Report (BSR) is 
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triggered in a UE, according to an embodiment of the present 

invention; and 

[0056] FIG. 11 is a schematic view showing the 

configuration of a UE according to an embodiment of the 

present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0057] Hereinafter, the preferred embodiments of the 

present invention will be described with reference to the 

accompanying drawings. It is to be understood that the 

detailed description which will be disclosed along with the 

accompanying drawings is intended to describe the exemplary 

embodiments of the present invention, and is not intended to 

describe a unique embodiment which the present invention can 

be carried out. Hereinafter, the detailed description 

includes detailed matters to provide full understanding of 

the present invention. However, it will be apparent to those 

skilled in the art that the present invention can be carried 

out without the detailed matters. For example, the following 

description will be made on the assumption that a mobile 

communication system is a 3rd Generation Partnership Project 

Long Term Evolution (3GPP LTE) system, but the present 

invention is applicable to other mobile communication systems 

excluding the 3GPP LTE system. 
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[0058] In some instances, well-known structures and 

devices are omitted in order to avoid obscuring the concepts 

of the present invention and the important functions of the 

structures and devices are shown in block diagram form. The 

same reference numbers will be used throughout the drawings 

to refer to the same or like parts. 

[0059] In the following description, it is assumed that a 

terminal includes a mobile or fixed user end device such as a 

user equipment (UE) and a mobile station (MS), and a base 

station includes a node of a network end communicating with 

a terminal, such as a Node-B, an eNode B, and a base station. 

[0060] As described above, in the following description, a 

problem which may occur when data stored in a message 3 

(Msg3) buffer is transmitted according to a reception mode of 

an Uplink (UL) Grant signal will be described in detail and a 

method of solving the problem will be described. 

Transmission and reception of a signal using a random access 

procedure and a Hybrid Automatic Repeat Request (HARQ) scheme 

will be described in detail. 

[0061] FIG. 4 is a view illustrating an operating 

procedure of a terminal (UE) and a base station (eNode B) in 

a non-contention based random access procedure. 

[0062] (1) Random Access Preamble Assignment 

[0063] As described above, a non-contention based random 

access procedure may be performed (1) in a handover procedure 
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and ( 2) when the random access procedure is requested by a 

command of an eNode B. Even in these cases, a contention 

based random access procedure may be performed. 

[0064] First, it is important that a specific random 

access preamble without the possibility of collision is 

received from the eNode B, for the non-contention based 

random access procedure. Methods of receiving the random 

access preamble may include a method using a handover command 

and a method using a Physical Downlink Control Channel 

(PDCCH) command. 

preamble (S401). 

The UE receives an assigned random access 

[ 0065] ( 2) Message 1 Transmission 

[0066] The UE transmits the preamble to the eNode B after 

receiving the assigned random access preamble from the eNode 

B as described above (S402). 

[0067] (3) Message 2 Transmission 

[0068] The UE attempts to receive a random access response 

within a random access response reception window indicated by 

the eNode B through a handover command or system information 

after transmitting the random access preamble in step S402 

(S403). More specifically, the random access response 

information may be transmitted in the form of a Medium Access 

Control (MAC) Packet Data Unit (PDU), and the MAC PDU may be 

transferred via a Physical Downlink Shared Channel (PDSCH). 

In addition, the UE preferably monitors the PDCCH in order to 
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enable to the UE to properly receive the information 

transferred via the PDSCH. That is, the PDCCH may preferably 

include information about a UE that should receive the PDSCH, 

frequency and time information of radio resources of the 

PDSCH, a transfer format of the PDSCH, and the like. Here, 

if the PDCCH has been successfully received, the UE may 

appropriately receive the random access response transmitted 

on the PDSCH according to information of the PDCCH. The 

random access response may include a random access preamble 

Access-Radio Network Temporary identifier 

Identifier 

(e.g. Random 

(RA-RNTI)) , an UL Grant indicating uplink radio 

resources, a temporary C-RNTI, a Time Advance Command (TAC), 

and the like. 

[0069] As described above, the reason why the random 

access response includes the random access preamble 

identifier is because a single random access response may 

include random access response information of at least one UE 

and thus it is reported to which UE the UL Grant, the 

Temporary C-RNTI and the TAC are valid. In this step, it is 

assumed that the UE selects a random access preamble 

identifier matched to the random access preamble selected by 

the UE in step S402. 

[0070] In the non-contention based random access procedure, 

it is determined that the random access procedure is normally 
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performed, by receiving the random access response 

information, and the random access procedure may be finished. 

[0071] FIG. 5 is a view illustrating an operating 

procedure of a UE and an eNode B in a contention based random 

access procedure. 

[0072] (1) Message 1 transmission 

[0073] First, the UE may randomly select a single random 

access preamble from a set of random access preambles 

indicated through system information or a handover command, 

and select and transmit a Physical Random Access Channel 

(PRACH) capable of transmitting the random access preamble 

(S501). 

[0074] (2) Message 2 reception 

[0075] A method of receiving random access response 

information is similar to the above-described non-contention 

based random access procedure. That is, the UE attempts to 

receive its own random access response within a random access 

response reception window indicated by the eNode B through 

the system information or the handover command, after the 

random access preamble is transmitted in step S501, and 

receives a Physical Downlink Shared Channel (PDSCH) using 

random access identifier information corresponding thereto 

(S502). Accordingly, the UE may receive a UL Grant, a 

Temporary C-RNTI, a TAC and the like. 

[0076] (3) Message 3 transmission 
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[0077] If the UE has received the random access response 

valid for the UE, the UE may process all of the information 

included in the random access response. That is, the UE 

applies the TAC, and stores the temporary C-RNTI. In 

addition, data which will be transmitted in correspondence 

with the reception of the valid random access response may be 

stored in a Msg3 buffer. A process of storing the data in 

the Msg3 buffer and transmitting the data will be described 

later with reference to FIG. 7. 

[0078] The UE uses the received UL Grant so as to transmit 

the data (that is, the message 3) to the eNode B (8503). The 

message 3 should include a UE identifier. In the contention 

based random access procedure, the eNode B may not determine 

which UEs are performing the random access procedure, but 

later the UEs should be identified for contention resolution. 

[0079] Here, two different schemes for including the UE 

identifier may be provided. A first scheme is to transmit 

the UE's cell identifier through an uplink transmission 

signal corresponding to the UL Grant if the UE has already 

received a valid cell identifier allocated by a corresponding 

cell prior to the random access procedure. Conversely, the 

second scheme is to transmit the UE's unique identifier (e.g., 

S-TMSI or random ID) if the UE has not received a valid cell 

identifier prior to the random access procedure. In general, 

the unique identifier is longer than the cell identifier. If 
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the UE has transmitted data corresponding to the UL Grant, 

the UE starts a contention resolution (CR) timer. 

[0080] (4) Message 4 reception 

[0081] After transmitting the data with its identifier 

through the UL Grant included in the random access response, 

the UE waits for an indication (instruction) from the eNode B 

for contention resolution. That is, the UE attempts to 

receive the PDCCH so as to receive a specific message (S504) . 

Here, there are two schemes to receive the PDCCH. As 

described above, the UE attempts to receive the PDCCH using 

its own cell identifier if the message 3 transmitted in 

correspondence with the UL Grant is transmitted using the 

UE's cell identifier, and the UE attempts to receive the 

PDCCH using the temporary C-RNTI included in the random 

access response if the identifier is its unique identifier. 

Thereafter, in the former scheme, if the PDCCH is received 

through its own cell identifier before the contention 

resolution timer is expired, the UE determines that the 

random access procedure has been normally performed and 

completes the random access procedure. In the latter scheme, 

if the PDCCH is received through the temporary C-RNTI before 

the contention resolution tirner has eArpired, the UE checks 

data transferred by the PDSCH indicated by the PDCCH. If the 

unique identifier of the UE is included in the data, the UE 
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determines that the random access procedure has been normally 

performed and completes the random access procedure. 

[0082] Hereinafter, the LTE system, by way of example, a 

uplink Hybrid Automatic Repeat Request (HARQ) scheme of a MAC 

layer will be described, concentrating on the transmission of 

uplink data. 

[0083] FIG. 6 is a view illustrating an HARQ scheme. 

[0084] A UE may receive UL Grant information or UL 

scheduling information from an eNode Bon a PDCCH (step S601), 

in order to transmit data to the eNode B by the HARQ scheme. 

In general, the UL scheduling information may include a UE 

identifier (e.g., a C-RNTI or a Semi-Persistent Scheduling C-

RNTI), resource block assignment, transmission parameters 

(modulation, coding scheme and redundancy version) , and a New 

Data Indicator (NDI). In the LTE system, the UE has eight 

HARQ processes and the HARQ processes are synchronously 

performed with Transmission Time Intervals (TTis). That is, 

specific HARQ processes may be sequentially assigned 

according to points in time when data is received, in a 

manner of using the first HARQ process at TTI 9 and using the 

second HARQ process at TTI 10 after a first HARQ process is 

used at TTI 1, a second HARQ process is used 

an eighth HARQ process is used at TTI 8. 

[0085] In addition, since the HARQ processes are 

synchronously assigned as described above, a HARQ process 
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connected to a TTI in which a PDCCH for initial transmission 

of specific data is received is used for the transmission of 

the data. For example, if it is assumed that the UE has 

received a PDCCH including UL scheduling information at an Nth 

TTI, the UE transmits data at an (N+4}ch TTI. In other words, 

a Kth HARQ process assigned at the (N+4}th TTI is used for the 

transmission of the data. That is, the UE may transmit the 

data to the eNode B on a PUSCH according to the UL scheduling 

information after checking the UL scheduling information 

transmitted to the UE by monitoring the PDCCH at every TTI 

(step S602} . 

[00861 When the data has been received, the eNode B stores 

the data in a soft buffer and attempts to decode the data. 

The eNode B transmits an ACK signal if the decoding of the 

data succeeds and transmits an NACK signal if the decoding of 

the data fails. An example in which the decoding of the data 

fails and the eNode B transmits the NACK signal on a Physical 

HARQ Indicator Channel (PHICH} is shown in FIG. 6 (step S603}. 

[00871 When the ACK signal has been received from the 

eNode B, the UE determines that the transmission of the data 

to the eNode B succeeds and transmits next data. However, 

when the UE receives the NACK signal as shown in FIG. 6, the 

UE may determine that the transmission of the data to the 

eNode B has failed and retransmit the same data by the same 

scheme or a new scheme (step S604} . 
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[0088] The HARQ retransmission of the UE may be performed 

by a non-adaptive scheme. That is, the initial transmission 

of specific data may be performed when the PDCCH including 

the UL scheduling information should be received, but the 

retransmission may be performed even when the PDCCH is not 

received. In the non-adaptive HARQ retransmission, the data 

is retransmitted using the same UL scheduling information as 

the initial transmission at a TTI at which a next HARQ 

process is assigned, without receiving the PDCCH. 

[0089] The HARQ retransmission of the UE may be performed 

by an adaptive scheme. In this case, transmission parameters 

for retransmission are received on the PDCCH, but the UL 

scheduling information included in the PDCCH may be different 

from that of the initial transmission according to channel 

statuses. For example, if the channel status is better than 

that of the initial transmission, transmission may be 

performed at a high bit rate. In contrast, if the channel 

status is worse than that of the initial transmission, 

transmission may be performed at a lower bit rate than that 

of the initial transmission. 

[0090] If the UE receives the UL scheduling information on 

the PDCCH, it is determined whether data which should be 

transmitted at this time is data which is initially 

transmitted or previous data which is retransmitted, by an 

NDI field included in the PDCCH. The NDI field is toggled in 
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the order of 0, 1, 0, 1, ... whenever new data is transmitted 

as described above, and the NDI field of the retransmission 

has the same value as that of the initial transmission. 

Accordingly, the UE may compare the NDI field with the 

previously transmitted value so as to determine whether or 

not the data is retransmitted. 

[0091] The UE counts the number of times of transmission 

(CURRENT_TX_NB) whenever data is transmitted by the HARQ 

scheme, and deletes the data stored in the HARQ buffer when 

CURRENT_TX_NB has reached a maximum transmission number set 

in an RRC layer. 

[0092] When the retransmitted data is received, the eNode 

B attempts to combine the received data and the data stored 

in the soft buffer due to the failure of the decoding by 

various schemes and decodes the combined data. The eNode B 

transmits an ACK signal to the UE if the decoding succeeds 

and transmits an NACK signal to the UE if the decoding fails. 

The eNode B repeats a process of transmitting the NACK signal 

and receiving the retransmitted data until the decoding of 

the data succeeds . In the example of FIG. 6, the eNode B 

attempts to combine the data retransmitted in step S604 and 

the data which is previously received and stored and decodes 

the combined data. The eNode B transmits the ACK signal to 

the UE on the PHICH if the decoding of the received data 

succeeds (step S605). The UE may transmit the UL scheduling 

28 

EVOLVED-0003085 
SAMSUNG 1006-0050



OPP-TZ-2009-0151-US-00 

information for the transmission of next data to the UE on 

the PDCCH, and may transmit the NDI toggled to 1 in order to 

report that the UL scheduling information is not used for the 

adaptive retransmission, but is used for the transmission of 

new data (step S606) . The UE may transmit new data to the 

eNode B on the PUSCH corresponding to the received UL 

scheduling information (step S607). 

[0093] The random access procedure may be triggered in the 

above-described cases as described above. Hereinafter, the 

case where the UE requests UL radio resources will be 

described. 

[0094] FIG. 7 is a view illustrating a method of 

transmitting a message 3 in a random access procedure when UL 

radio resources are requested. 

[0095] When new data is generated in a transfer buffer 601 

of the UE, for example, an RLC buffer and a PDCP buffer, the 

UE should generally inform the eNode B of information about 

the generation of the data. More accurately, when data 

having priority higher than that of data stored in the 

transfer buffer of the UE is generated, the UE informs the 

eNode B that the data is generated. 

[0096j This indicates that the UE requests radio resources 

to the eNode B in order to transmit the generated data. The 

eNode B may assign proper radio resources to the UE according 

to the above information. The information about the 
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generation of the data is called a buffer status report 

(hereinafter, referred to as "BSR"). Hereinafter, as 

described above, the request for the transmission of the BSR 

is represented by triggering of the BSR transmission (S6100). 

If the BSR transmission is triggered, the UE should transmit 

the BSR to the eNode B. However, if the radio resources for 

transmitting the BSR are not present, the UE may trigger a 

random access procedure and attempt 

resources (S6200). 

to request radio 

[0097] As described above, if the random access procedure 

for requesting the radio resources to the eNode B is 

triggered, the UE may transmit a random access preamble to 

the eNode B and receive a random access response message 

corresponding thereto as described with reference to FIGs. 4 

and 5. In addition, a message 3 (that is, a MAC PDU) 

including a UE identifier and a BSR may be generated and 

stored in a Msg3 buffer 602, in a MAC layer of the UE through 

a UL Grant signal included in the random access response 

message. The message 3 stored in the Msg3 buffer 602 may be 

copied and stored in a HARQ process buffer 603 indicated by 

the UL Grant information. FIG. 7 shows, by way of example, 

the case where the HARQ process A is used for the 

transmission of the message 3. Thus, the message 3 is copied 

to the HARQ buffer 603 corresponding to the HARQ process A. 
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The message 3 stored in the HARQ buffer 603 may be 

transmitted to the eNode B on a PUSCH. 

[0098] Meanwhile, if the UE should perform retrial of the 

random access procedure due to contention resolution failure, 

the UE may transmit the random access preamble to the eNode B 

again and receive a random access response (S6300). However, 

in the retried random access procedure, the UE uses the 

message 3 stored in the Msg3 buffer 602 again, without 

generating a new message 3. That is, the UE may copy and 

store the MAC PDU corresponding to the message 3 stored in 

the Msg3 buffer 602 in a HARQ buffer 604, and transmit the 

MAC PDU, according to the UL Grant signal included in the 

random access response received in the retried random access 

procedure. FIG. 7 shows the case where the reattempted 

random access procedure is performed by a HARQ process B. 

The data stored in the Msg3 buffer 602 may be copied into the 

HARQ buffer B and transmitted. 

[0099] As described above, if the random access response 

is received while the random access procedure is performed, 

the UE stores the message 3 stored in the Msg3 buffer in the 

HARQ buffer and transmits the message 3. As described above, 

in the current the LTE system standard for the HARQ process, 

it is defined that the transmission of the data stored in the 

Msg3 buffer is triggered by the reception of any UL Grant 

signal. Accordingly, the CR timer may be erroneously driven 
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such that an erroneous contention resolution process is 

performed. 

procedure, 

Due to the erroneous contention resolution 

the above-described B8R may not be normally 

transmitted and the UE may come to deadlock. This problem 

will be described in detail with reference to FIG. 8. 

[00100] FIG. 8 is a view illustrating a problem which may 

occur when data stored in a Msg3 buffer is transmitted by an 

Uplink (UL) Grant signal received on a message other than a 

random access response message. 

[00101] As described with reference to FIG. 7, the UE may 

trigger the B8R when high priority data is generated, 

transmit the random access preamble in order to transmit the 

B8R to the eNode B (8801), and receive the random access 

response corresponding thereto (8802). 

[00102] Thereafter, the UE may transmit a message 3 

including the B8R via UL Grant information included in the 

random access response message received in step 8802 (8803). 

If the message 3 is transmitted, the CR timer is operated as 

described with reference to FIG. 5. 

[00103] If the random access procedure is completed before 

the CR timer expires, the UE determines that the random 

access procedure has not been successfully completed (8804). 

In this case, the UE may try to restart the random access 

procedure from the transmission of the random access preamble. 
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[00104] At this time, since the eNode B does not yet know 

that the UE is performing the random access procedure, the 

eNode B may transmit a UL Grant signal independent of the 

random access procedure on a masked PDCCH (S805). In this 

case, according to the current LTE system standard, the UE 

transmits the message 3 stored in the Msg3 buffer according 

to the UL Grant signal received on the PDCCH in step S805 

(S806). In addition, when the message 3 is transmitted, the 

CR timer is restarted. That is, even when the UE does not 

perform the transmission of the random access preamble and 

the reception of the random access response message, the CR 

timer is restarted in step S806. 

[00105] Although the CR timer is started as the UE 

transmits the message 3 in step S806, the eNode B may not 

know that the UE is performing the random access procedure 

because the reception of the random access preamble and the 

transmission of the random access response message are not 

performed. If another UL Grant signal is received on the 

PDCCH including the UE identifier ( S807), the UE determines 

that the ongoing random access procedure is successfully 

completed. 

(S808). 

[00106] 

Accordingly, the UE may stop the ongoing CR time 

If the message 3 transmitted to the eNode B in step 

S806 is not successfully received by the eNode B (A), the UE 

no longer transmits the message 3 including the BSR. 
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Accordingly, if additional data is not generated, the UE may 

not transmit the data generated in the transfer buffer to the 

eNode B. 

[00107] The above-described problem will be described as 

follows. 

[00108] According to the current LTE system standard, if 

the UL Grant signal is received in a state in which the data 

is stored in the Msg3 buffer, the UE transmits the data 

stored in the Msg3 buffer to the eNode B. At this time, the 

UL Grant signal may be transmitted by the eNode B, not for 

the transmission of the data stored in the Msg3 buffer, but 

for the transmission of other data. 

timer may be erroneously started. 

Accordingly, the CR 

[00109] In addition, if the eNode B does not know that the 

CR timer is erroneously started in the UE and transmits the 

UL Grant signal for the transmission of other data as 

described with reference to FIG. 8, information (e.g., BSR) 

to be transmitted through the message 3 may be lost. 

[00110] In addition, the UE may not receive a message 4 for 

completing a proper contention resolution procedure even with 

respect to the ongoing random access procedure. 

[00111j In a preferred embodiment of the invention for 

solving the above-described problem, the data stored in the 

Msg3 buffer is restrictively transmitted only in the case 

where the UL Grant signal received from the eNode B is 
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received on the random access response message, but not in 

all cases where the UL Grant signal is received from the 

eNode B. If the UL Grant signal is received on the masked 

PDCCH not by the random access response message but by the UE 

identifier (C-RNTI or a Semi Persistent Scheduling Radio 

Network Temporary Identifier (SPS-RNTI)) in a state in which 

the data is stored in the Msg3 buffer, a method of acquiring 

and transmitting new data (MAC PDU) to the eNode B instead of 

the data stored in the Msg3 buffer is suggested. 

[00112] FIG. 9 is a flowchart illustrating a method of 

transmitting UL data by a UE according to a preferred 

embodiment of the present invention. In more detail, FIG. 9 

shows the operation of a HARQ entity of the UE according to 

an embodiment of the present invention at every TTI. 

[00113] First, the HARQ entity of the UE may identify a 

HARQ process associated with a TTI (S901). If the HARQ 

process associated with the TTI is identified, the HARQ 

entity of the UE may determine whether or not a UL Grant 

signal received from the eNode B indicated at the TTI (S902). 

The UE may determine whether or not a HARQ buffer 

corresponding to the HARQ process is empty if there is no 

information about the received UL Grant signal at the TTI, 

and perform non-adaptive retransmission as described with 

reference to FIG. 6 if there is data in the HARQ buffer 

(S903). 
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[00114] Meanwhile/ if there is a UL Grant signal received 

from the eNode B at the TTI/ it may be determined (1) whether 

the UL Grant signal is not received on the PDCCH indicated by 

the temporary C-RNTI and the NDI is toggled from the value 

during transmission prior to the HARQ process I ( 2) whether 

there is previous NDI and this transmission is initial 

transmission of the HARQ process I ( 3) whether the UL Grant 

signal is received on the PDCCH indicated by the C-RNTI and 

the HARQ buffer of the HARQ process is empty/ or (4) whether 

the UL Grant signal is received on the random access response 

message (S904). If any one of the conditions (1) to (4) is 

satisfied in step S904 (A) I the method progresses to step 

8906. In contrast/ if any one of the conditions (1) to (4) 

is not satisfied in step S904 (B)/ the method progresses to 

step S905 of performing adaptive retransmission using the UL 

Grant signal (S905). 

[00115] Meanwhile/ the UE determines whether there is data 

in the Msg3 buffer in step S906 (S906). In addition/ even 

when there is data in the Msg3 buffer I the UE determines 

whether the received UL Grant signal is received on the 

random access response message (S907). That is/ the UE 

according to the present embodiment transmits the data stored 

in the Msg3 buffer only when there is data in the Msg3 buffer 

when receiving the UL Grant signal and the UL Grant signal is 

received on the random access response message (S908). If 
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there is no data in the Msg3 buffer when receiving the UL 

Grant signal or the UL Grant is not received on the random 

access response message, the UE determines that the eNode B 

makes a request not for the transmission of the data stored 

in the Msg3 buffer but for transmission of new data, and 

performs new data transmission ( S909) . In more detail, the 

HARQ entity of the UE may be controlled such that a MAC PDU 

including new data from a multiplexing and assembly entity is 

acquired and is transmitted through the HARQ process. 

[00116] Hereinafter, an example applied to a process of 

transmitting a BSR by the UE which operates by the embodiment 

described with reference to FIG. 9 as shown in FIG. 8 will be 

described. 

[00117] FIG. 10 is a view illustrating a method of 

transmitting UL data when a BSR is triggered in a UE, 

according to an embodiment of the present invention. 

[00118] As described above, new data may be generated in 

the RLC and PDCP buffers of the UE. It is assumed that the 

generated new data has higher priority than that of the data 

already stored in the RLC and PDCP buffers. The UE may 

trigger the BSR transmission in order to inform an eNode B of 

information about the generation of the data (step 1). 

[00119] The UE should transmit the BSR according to BSR 

transmission trigger, but, in a special case, there may be no 

radio resource for transmitting the BSR. In this case, the 
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UE may trigger a random access procedure for transmitting the 

BSR. It is assumed that the random access procedure 

triggered in the present embodiment is the contention based 

random access procedure described with reference to FIG. 5. 

[00120] The UE may transmit a random access preamble to the 

eNode B according to the triggering of the random access 

procedure (step 2). 

[00121] The eNode B may receive the random access preamble 

transmitted by the UE and transmit a random access response 

message to the UE (step 3). The UE may receive the random 

access response message. 

[00122] The UE may generate a message 3 including the BSR 

and a UE identifier according to a UL Grant signal included 

in the random access response message received in step 3 and 

store the message 3 in a Msg3 buffer (step 4). 

[00123] The UE may select a HARQ process according to the 

UL Grant information included in the random access response 

message received in step 3 and copy and store the message 3 

stored in the Msg3 buffer in the buffer corresponding to the 

selected HARQ process. Thereafter, the data stored in the 

HARQ buffer may be transmitted to the eNode B according to 

the UL HARQ procedure described with reference to FIG. 6 

(step 5). The UE starts (or restarts) the CR timer by the 

transmission of the message 3. 
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[00124] When the CR timer expires, the UE may perform 

retrial of the random access procedure. That is, a random 

access preamble and a PRACH resource may be prepared to be 

selected and transmitted to the eNode B. However, in a state 

in which the CR timer is not operated, the UE may receive the 

UL Grant signal from the eNode B on a PDCCH masked by a UE 

identifier (step 6). 

[00125] When the UL Grant signal has been received on the 

PDCCH in step 6, the UE generates new data different from the 

data stored in the Msg3 buffer according to the UL Grant 

information received in step 6 as a new MAC PDU, unlike the 

procedure of the embodiment of FIG. 8 for transmitting the 

message 3 stored in the Msg3 buffer according to the UL Grant 

information received in step 6 (step 7). In more detail, if 

the UE receives the UL Grant signal in step 6 but does not 

receive the UL Grant signal on the random access response 

message, a MAC PDU for transmitting not the data stored in 

the Msg3 buffer but new data from a multiplexing and assembly 

entity may be acquired and transmitted using a HARQ process 

corresponding thereto. 

[00126] After the new MAC PDU is generated, the UE 

according to the present embodiment may select a HARQ process 

according to the UL Grant signal received in step 6, store 

the MAC PDU newly generated in step 7 in the buffer 
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corresponding to the HARQ process, and transmit the MAC PDU 

to the eNode B according to the UL HARQ procedure (step 8). 

[00127] Thereafter, the UE may perform a random access 

procedure including the transmission of the random access 

preamble and the reception of the random access response and 

transmit the BSR stored in the Msg3 buffer to the eNode B. 

[00128] According to the above-described embodiment, it is 

possible to prevent the eNode B from erroneously operating 

the CR timer due to the UL Grant signal transmitted not for 

transmission of the data stored in the Msg3 buffer but for 

transmission of new data. Accordingly, the problem that the 

message 3 is lost may be solved. In addition, the random 

access procedure of the UE with the eNode B may be normally 

performed. 

[00129] Unlike the above-described embodiment, as another 

embodiment of the present invention, a method of performing a 

process while ignoring the UL Grant signal if the UL Grant 

signal is received from the eNode B on the PDCCH masked by 

the UE identifier during the random access procedure of the 

UE may be implemented. In this case, the UE may transfer the 

message 3 to the eNode B by the normal random access 

procedure, and the eNode B may retransmit the UL Grant signal 

for the transmission of new data after the random access 

procedure of the UE is completed. 
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[00130] Hereinafter, the configuration of the UE for 

implementing the above-described embodiment of the present 

invention will be described. 

[00131] FIG. 11 is a schematic view showing the 

configuration of a UE according to an embodiment of the 

present invention. 

[00132] As shown in FIG. 11, the UE according to the 

present embodiment may include a reception (Rx) module 1101 

for receiving a UL Grant signal from an eNode B on a specific 

message, a transmission (TX) module 1102 for transmitting 

data to the eNode B using the received UL Grant signal, a 

Msg3 buffer 1103 for storing UL data transmitted in a random 

access procedure, and a HARQ entity 1104 for controlling the 

transmission of UL data of the UE. 

[00133] In particular, the HARQ entity 1104 of the UE 

according to the present embodiment performs a function of 

determining whether there is data stored in the Msg3 buffer 

1103 when the Rx module 1101 receives the UL Grant signal and 

a function of determining whether the Rx module 1101 receives 

the UL Grant signal on a random access response message. If 

there is data stored in the Msg3 buffer 1103 when the Rx 

module 1101 receives the UL Grant signal and the RX module 

1101 receives the UL Grant signal on the random access 

response message, the data stored in the Msg3 buffer 1103 is 

controlled to be acquired and transmitted to the eNode B. If 
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there is no data stored in the Msg3 buffer 1103 when the Rx 

module 1101 receives the UL Grant signal and the RX module 

1101 receives the UL Grant signal not on the random access 

response message but on the PDCCH, the data stored in the 

Msg3 buffer 1103 is not transmitted but new data is acquired 

fr.om the multiplexing and assembly entity in the form of a 

MAC PDU and is transmitted to the eNode B. 

[001341 In addition, in order to perform the UL HARQ 

procedure, the UE according to the present embodiment may 

include one or more HARQ processes 1106 and HARQ buffers 1107 

corresponding to the HARQ processes 1106. In the current LTE 

system, eight independent HARQ processes are defined for use, 

but the present invention is not limited thereto. 

[001351 Meanwhile, the HARQ entity 1104 according to the 

present embodiment may transfer the data acquired from the 

multiplexing and assembly entity 1105 or the msg3 buffer 1103 

to a specific HARQ process 1106 using the above-described 

configuration, and control the specific HARQ process 1106 to 

transmit the data acquired from the multiplexing and assembly 

entity 1105 or the Msg3 buffer 1103 through the Tx module 

1102. As described above, if the specific HARQ process 1106 

transmits the data stored in the Hsg3 buffer 1103 through the 

Tx module 1102 as described above, the data stored in the 

Msg3 buffer 1103 may be copied into the specific HARQ buffer 

1107 corresponding to the specific HARQ process 1106 and the 
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data copied into the specific HARQ buffer 1107 may be 

transmitted through the Tx module 1102. 

[00136] At this time, the data stored in the Msg3 buffer 

1103 is a MAC PDU including a UE identifier and may further 

include information such as a BSR according to the purpose of 

the random access procedure. 

[00137] In the configuration of the UE shown in FIG. 11, 

the Tx module 1102 and the Rx module 1101 may be configured 

as a physical layer processing module 1108, and the HARQ 

entity 1104, the multiplexing and assembly entity 1105 and 

one or more HARQ processes 1106 may be configured as a MAC 

layer module 1109. However, the invention is not limited 

thereto. In addition, the Msg3 buffer 1103 and the HARQ 

buffers 1107 corresponding to the HARQ processes 1106 may be 

implemented using any storage medium. 

[00138] Although the signal transmission or reception 

technology and the UE for the same are applied to a 3GPP LTE 

system, they are applicable to various mobile communication 

systems having a similar procedure, in addition to the 3GPP 

LTE system. 

[00139] It will be apparent to those skilled in the art 

that various modifications and variations can be made in the 

present invention without departing from the spirit or scope 

of the invention. Thus, it is intended that the present 

invention covers the modifications and variations of this 
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invention provided they come within the scope of the appended 

claims and their equivalents. 
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[Ji.. ~) 

o-J -"l, 7] 7] ~ _Q__;;:_lf- El ~ 7J uJlAl 7] ~ ~ 6~ 1c}<5J:~ 3 z '{! (UL Grant) ~ _"Q_ ~ y/J *1-

Jl, 0] ~ 78 PJP·l;;<;l ~ ~~ ""Jt>Jii'J 3 ~ '{! ?J:Q_ y~ A] uJl A] 7]3 tlJ n1 (Msg3 

nuffer)oJl zf~r-8 r1]a]£17l €-;~R<S-}~7] O:jlf-~ Jt!-7J~~~ o}-y~} o] ;7J P]]J..]7l 

1"111 A] "-] ~ % ~ ""J <>J:ii'J 3 ~- '{! ;J_-Q_ "'[=-~ "-1 DJl "-] :.<.]3 tJ-1-'"4 oJl 7-H}"-'8 [1] 0] F--1 /} €- AR 

-8-}9 o] ~7,:1 P]]l--]7]7} ~~~4f g'ff uJJl·]7]'{! 7c'l-'f-oJ] ~-8-}0:j, o] ~7,:1 uj]l--]7]~ 

';; ~R 4-""J ~ ""J <5J ~ 3 -;;- '{! "'J _-Q_ ~ o l% <S-1- e:j uJJA l 7]3 ~ n1 oJl 7-PJ ~ r1] o l £1 ~ --"J-71 
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7l7loJl ~~ ~ 0lct. 

[ ll~ 7?j 71 ~ l 

Generation Partnership Project Long Term Evolution; 0 lf>} "LTE"l.'} *) ~J,:] J-1 

6 Fi] oJl Yi tB 7B ~zq ..2...£ /~ ~ ~ q. 

<4> E-lJl~!TS(Evol ved Universal Mobile Te!ecommunicat ions System) J-1 A 10i] ~ 71 

€- UMTSCUniversal Mobile Telecormmmications System) 0 lP1 :8.&~ AP-EJl 0 ii=J..i. 
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<5> E-UMTSPJ-~ .:=n1] E-UTRi\N(101)J:t CN(Core Network: 102)_Q_£ T~l£ "T 

~1 t:.J-. E-UTRA.t\JCEvol ved-UMTS Terrestr i a! Radio Access Network; 101) ~ t1 ~(User 

71] = () 
-'! 0--c"" % L1 ~~ \i (Phys i ca I Channe I) ~ 

Transfer Service) ~ /\1]1,'-<3"} Pi , /til 3 7-11 ~ 011 !fPl <3"} ~ 1]'-~ :A} -'t:J.."i] Oj (Radio 
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cNodc 8(104) EC:::: i\G(105)<:>1]~ ~7.1~ y.£ 9ltl. 

Layer), t1] 0]£F837.l]~(Data Link Layer)~ Li]E-'f~=il-j]~(Net'.'vork Layer)_Q_5'._ 0 ] 

§.. (Signa I i ng) ~ '@_- g_ ~ ~ All o-J If3 ~ ( Control PI an e) ..2...£ -T~~ 4. -T 7.11 Zi ..2...£ £ 

<11> All 1 7,J]~<j ~?~(Physical; PHY) 7il~2 ~?~~H~CPhysical Channel)g_ 0 1 

PHY llh~·-,0_ ~-.J¥l!ll l=']l~l~d;'Allo-JOiedium Access Control; MAC) 7-ll~:i!l- ~1;'-7-l]'€_ 
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QoS(Qual ity of Service)~ .b!.~~ y ~JS:.~ *}7] ~ 6H TM (Transparent Mode, f-

'3_2_.::=:..), UM (Un-acknowledged Mode, .Y g Ift_2_.:=:_), 5! AM (Acknowledged Mode, g 

.~-;~ ~oH ::<:}%~~51 Jl~(Automatic Repeat and Request; ARQ) 7l'o ~ ~~ 
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<14> ~l 2 7-11~2i TI11~t11°lE14'<aCPacket Data Convergence Protocol; PDCP) 7-11~ 

protection)3'- T_;'8-8t:f. 

<15> ~1 3 7-ll~2i 7}AJ "Jlf-<">11 -'i!iJ~l~ lf-~/\}-'tl~lD1CRadio Resource Control; 

(Configuration). 7-ll~_:xJ (Re-configuration) ':=:! <5fl~l (Release)Sl]- :VH~~Dl ~-1:'-1 
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Channel)7} '\Jt:f. 

Channel), MCHQ.j ::;:l_li_~ ~%<5}~ PMCH(Physical Multicast Channel), PCHs:} i5} 15J: 

SCHQ.j :;za_l]l_~ ~%<5}~ PDSCH(Physical Down! ink shared Channel), :::IeiJl i5}<'>J ~ 
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.B..1l(SR; Scheduling Request), CQI(Channel Quality Indicator) &..ll ~J!} ~01 
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<24> - lj'-{:1 ~ ·~ ~ 1fJ1 (radio I ink failure) 3:. ~ <W. r= Y l:}j ~ 1fJ1 (handover 

ilj- 7,:l(contention based random access procedure)ilj- 7]7..1~ 0 ] :::; 7~ B'i'[ 6Hllllj!}- ~ 

contention based random access procedure)g_ .2..T- ~F~'-~rt. t:j-DJ. tlj 7cl~ 7]~ 
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;;,Jloj}\~~(PDCCH: Physical Dmmlink Control Channel)g ~tR y.AJ~~ fi-J9}'83 

±W<'>l-~- MAC PDU(Mediurn Access Control Protocol Data Unit)~ 1' 'lL2_uj, "'J-71 
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.:2:_~ ~-2.jt5}"5"J:~.::L/11]op~~(PDCCH: Physical Downlink Control Channel)g %5~ 4' 

.:2:_~ ~~-o}t>J~.::L-t'-fl-~~~(PDSCH: Physical Downlink Shared Channei)g %5~ 'T 
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<4~> o}%~1, ol-6}~ ~~oJl 9}olJ-i tj_-~~ UE(lser Equipment), MS(Mobile 

71?.1~~ Node B, eNode B. Base Station% \1~:1!} %-8-B"}~ ti1~4'~3 \1~ ~~ 

t:t. 

<46> 
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<49> (2) ~1 1 Pl]A] z] ;;j 1; 

PDU~ PDSCH(Physical Downlink Shared CHaneel)g ~5~ /j~~ 'T 'Ut:J-. ~~ AJ 

RNTI(Random Access Preamble identifier)), AJt>J~3 -)'-{lz}~g ~aFr~ AJt>J~ 
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ilk (Timing Advance Command : lAC) ~ 0 l ll,_ W ~ "T ~J tl. 
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Grant), <:f:!A1 ~~ ~~;;:z;} (Temporary C-RNTI) ~ Alzl- %-71 .:IJl..:Aj ~t (Timing 

Advance Command: TAC) ~ ~ 'T"'J ~ 'T ~let. 
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"i:l., %¥ "6~~g_ ~~ E} 0 1ui (contention resolution timer; 0 1'0-l- "CR E} 01ui")~ 
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<66> {l-~, o] 75-}oJ] J.l ~ LTE J.]?-- to~~ oJ] ~ ~ e>l MAC 7-J] ~ £i HARQ %3} ~ "'J~~ :=J 

lf- E~ PDCCH ~ % t~ hl [L -~ 'i'} :AJ li!. 5':. ':= "'J -ITJ: ~ 3_ A 71] ~ ~ :AJ & (Up I ink 

Scheduling Information; 0 ] 75-} "UL A;4]%'2-8 73 &") ~ 4-11 W y ~}q("l{!-7.Jl 

Semi-Persistent Sc:heouling C-RNTT), W'it-8 lf-~7}--%}~ ~5\](Resource hlock 

assignment), ~% TI)-i".}c] ~(Modulation, Coding scheme '3J redundancy version), 

7.]..JI ~}_2_9, "'J-7] HARQ TI5'_;.-j]A~::_ TTI(Transmission Time Interval)Q} %7]3i 

(Synchronous)..2_5'.. 3}%-~ti-. ~. 1TI loJ]J..]':= HARQ TI£;,-j]?:. l'tl, TTl 2oJ]J..l':= 

HARQ TI£<1]A 21:8, .... 1TI 8oJ]J.1':= HARQ TI£<1]A 8'8°1 J..}%-8 -¥-, q;..l TTl 9 

oJ]J..1 ::-:- HAI{Q '11: £Ji] A 118, TTl lOoJl ;..l ::-:- HAI\Q :;t 5=__J.i] A 2"'8 °] ;.,}%~ ::-:- nJ 6i ..2_5=__ 

/] r1] 0 ]Ei£i ~i%oJl 0 ]%-'tltl. oJl ~ ~~. \I'fi 0 l NJti')(~ 1TioJP1 UL Aill%~ "'a& 

~ _¥_ W~ PDCCH~ yAJ 3}5.1 q ..JI 7}7J 3} ~, 1j-~ ::_ N+4'8 ')(~ TTl oJP·i ri] o lEi ~ ~% 

{l-q. r.}h] ~6~, N+4'8J;(~ TTioJ]J..i W'ifS:1':= HARQ TI,<;:.J\-j]?~ KJtia] AJ-7] r-j]a]~ 7,'1_ 
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%<'>11 °1%~:::: ;;~o1rt-. ~. 1:[!~2_ uH TTiu}q PDCCH~ yl-]£HHMonitoring)5HJ.i 

o] El r] 2 ~ oJl {J_ TIJ1 -.3-}o:j l\ACK AJ.ft.. ~ PHI CH (Phys i ca 1 HARQ I nd i cat or Channe 1) g_ 

S604). 
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a] ;;;:j-'j'- :A~7d1;'oJ] t:J1~ ~% :rr}tq-u]£1~ PDCCH~ *5~ yAj'6-}::::r1], AJ7] PDCCHoJl 
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r11°1E1~ 0173011 'T-;i!Sit>-1 7:-P,}B -r11°1E1~ ~~g_ *~A t:i.Ilr.:l g_ A1~~4. 71;>;1 

~) q( t:!-711 S607) . 
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Control Protocol Data Unit)~ ;.~""a3"}a:j D11J-l7.l3 1:l-j:lEJ(Msg3 buffer; 602)oJl ;z-H)-
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o}y-2} B-~ 9~ ~ ~:.z}(C-RNTI (Cell Radio Network Temporary I dent if ier) £E.~ 

SPS-Rl'ITI (Semi Persistent Scheduling Radio Network Temporary I dent if ier) )oJl 

l-4 n;l <5]- 71 2 0 -

TTI(TransmissionTime Interval)oJlJ .. i, ~ ~'l39i ~ 1'l-"1~ElloJ1 rr}~ B-~9i Hi\RQ 
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/~}:9_ oJl -cfl ~ 7}<;3_7} 'iii :::= ~ 4'- TI ~ ~ tR r;r HARQ _rr_ ~ ~il A oJl -cfl g <5} :::= HARQ t:J1 :S:~ 7} 
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(Multiplexing and Assembly Entity)S'-lf-El ;.~50_~ t:il 0l£1~ Y~-5}-::::= MAC PDU~ 
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~}t:.J-. -:";-. 0j 0~~&,- E:.i:'1<;1)~ll} PRA.CH(Physical Random Access Channel) 7-.HJ.g_ 11 
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Dear Sirs 

Patents Act 1977: 

Patents Directorate 

Concept House 
Cardiff Road, Newport 
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Examiner: 01633 813889 
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Fax: 01633 817777 
Minicom! 08459 222250 
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Combined Search and Examination Report under Sections 17 and 18(3) 

Latest date for reply: 11 August 2010 

I enclose two copies of my search and examination report and two copies of the citations. 

By the above date you should either file amendments to meet the objections in the report or 
make observations on them. If you do not, the application may be refused. 

Online e-fding 

You may fde such amendments or observations electronically if you wish, using the online 
patent filing services detailed in www.ipo.gov.uk/p=apply-online. 

Other search results 

If you have app!ie4 to another patent offic.e for a patent for this invention you will be 
receiving from them the results of their search, If you decide to proceed with the present 
application you are asked to provide a copy of any such official search report or details of any 
documents cited and category assigned in the report. You may file such information 
electronically using the online patent filing services detailed in www.ipo.gov.uk/p-apply
online. 

tuse of E-mail: Please note that e·mail should be used for correspondence only. 

EVOLVED-0003174 
SAMSUNG 1006-0139



• ·~··•!• ... : ... 
• • • • •••• 

INTELLECTUAL 
PROPERTY OFFICE 

Application No: GB0912850.5 Page2 20 August2009 
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when you send a response to our first examination report under section 18(3) or section 18(4); 
if you make no response to an initial section 18( 4) report the cut-off date is two months after 
the date of that report. Tell us about a search report sooner rather than later if that would 
allow it to be considered during our flrst examination. 

Exceptions You do not have to supply details of a search report that (1) shows a nil response, 
or (2) has been published by WIPO or EPO, or (3) you have already supplied to us on a 
previous GB application. 

Accelerated publication 

At your request, publication of your application is being accelerated. Provided you have met 
all formal requirements, preparations for publication will be completed shortly. Just before 
this you will receive a letter informing you of the exact date when preparations for publication 
will be completed and the publication number and date of publication. 

Withdrawal, amendment and priority 

Please note that, due to the acceleration of the procedure, it is unlikely that there will be 
sufficient time to withdraw the application to prevent publication, or to file amended claims 
for inclusion with the published application. Warning - once preparations for publication are 
complete it will not be possible to prevent publication or to make a late declaration of priority. 

Yours faithfully 

CPP 1tn~ 
Mr Peter Stevens 
Examiner 
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amendments before publication if you could prominently indicate in a covering letter whether or not the 
amendments are Intended as a full response to the examination report. 
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responding to it. This would arise if you met all my objections but your application had not or had only 
recentiy been published. I could not report the outcome of my re-examination Wltil I was satisfied that the 
search was complete for documents published before the priority date of your invention and that anybody 
interested in the application has had three months following publication of the application to make 
observations on the patentability of your invention. 

(d) Provided that the requirements of the Act have been met, I can send your application to grant as early as three 
months after publication. Before doing so I will bring the original search up to date and raise with you any 
further objection that might result from this top·up search. However, there is a possibility that at that time I 
may not have access to all the patent applications published after the priority date of your invention and of 
possible relevance to your application. If1his is the case I would have to complete the search after grant and 
if necessary raise any new found novelty objection then. 
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Examiner: Mr Peter Stevens 
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Patents Act 1977: Search Report under Section 17 
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Category Relevant Identity of docuznent and passage or figure of particular relevance 

to claims 

X 1 and 7 3GPP TS 36.321 V8.2.0 (2008-05) See whole document particularly 
page 18 subsection 5.4.2.1. 
3rd Generation Partnership Project; Technical Specification 
Group Radio Access Network; Evolved Universal Terrestrial 
Radio Access (E"UTRA} Medium Access Control (MAC) protocol 
specification (Release 8) 

X,P land? 3GPP Draft; 36321_CR0341_(Rel-8)_R2-09163l, 20090209 See whole 
document particularly modified section 5.4.2. 1. 
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X Document indicating lack of noveltY or inventive 
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combined with one or more other documents of 
same category. 

& .Member of the same patent family 

Field of Search: 

A Document indicating technological background and/or state 
of the art. 

P Document published on or aiWr the declared priority date but 
before the filing date of this invention. 

E Patent document published on or after, but with prioritY date 
earlier than. the (tline: date of this aoolication. 

Search ofGB, EP, WO & US patent documents classified in the following areas of the UKCX: 

Worldwide search of atent documents classified in the followin areas of the IPC 
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Your ref: 
Application No: 

Applicant : . 

PI08449GBOO 
GB09I2S50.S 
LG Electronics Inc. 

Latest date for reply: [ 11 August 2010 

Patents Act 1977 
Examination Report under Section 18(3) 

Inventive step 

Examiner : Mr Peter Stevell$ 
Tel: 01633 813889 
Date of report : 20 August 2009 

Page 1/2 

1. The invention as defined in claims 1 to 13 is obvious in view of what has already been 
disclosed in the following documents: 

XP050323002 (3GPP Draft; 3632l_CR0341_(Rel-8)_R2-091631, 20090209) See 
whole document particularly modified section 5.4.2.1. 
3GPP TS 36.321 V8.2.0 (2008-05) See whole document particularly page 18 
subsection 5.4.2.1. 

2. You should note that this objection to your invention being obvious has been made on 
the assumption that all the documents relied on were published before the priority date of 
your invention. If you can show this is not so, I will withdraw the obviousness objection 
(insofar as it relies on any document published on or after the priority date). 

3GPP Draft; 36321_CR0341 discloses obtaining data (MAC PDU) to transmit from the 
message 3 buffer if the up link grant was received in the random access response and there is 
data in the message 3 buffer. Although transmitting the data by the user equipment is not 
disclosed it will be clear to a person skilled in the art that this may be the case. Claims 1, 5 
and 13 are therefore obvious. 

3GPP TS 36.321 discloses an HARQ entity obtaining data to transmit from the message~ 
buffer. It is not disclosed that the up link grant was received in the random access response 
however it is disclosed that there is an ongoing random access procedure. The person skilled 
in the art will appreciate that the random access procedure comprises receiving the uplink 
grant in the random access response. Although transmitting the data by the user equipment is 
not disclosed it will be clear to a person skilled in the art that this may be the case. Claims 1 
and 7 a..~ therefore obvious. 

The features defined in the dependent claims are either disclosed in the cited documents or are 
v~ations or modifications obvious to a person skilled in the art. 

Clarity 
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3. Claim 7 is for user equipment. However some of the features have been drafted as 
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Foreword 
This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP). 

The contents of the present document are subject to continuing work within the TSG and may change following formal 
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an 
identifying change of release date and an increase in version number as follows: 

Version x.y.z 

where: 

x the first digit: 

presented to TSG for information; 

2 presented to TSG for approval; 

3 or greater indicates TSG approved document under change control. 

y the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, 
updates, etc. 

z the third digit is incremented when editorial only changes have been incorporated in the document. 
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1 Scope 
The present document specifies the E-UTRA MAC protocol. 

2 References 
The following documents contain provisions which, through reference in this text, constitute provisions of the present 
document. 

3 

• References are either specific (identified by date of publication, edition number, version number, etc.) or 
non-specific. 

• For a specific reference, subsequent revisions do not apply. 

• For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including 
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same 
Release as the present document. 

[1] 

[2) 

[3) 

[4) 

[5) 

[6] 

3GPP TR 21.905: "Vocabulary for 3GPP Specifications". 

3GPP TR 36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Layer 
Procedures". 

3GPP TS 36.322: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Link Control 
(RLC) protocol specification". 

3GPP TS 36.323: "Evolved Universal Terrestrial Radio Access (E-UTRA); Packet Data 
Convergence Protocol (PDCP) Specification". 

3GPP TS 36.212: "Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and 
channel coding". 

3GPP TS 36.214: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer; 
Measurements". 

Definitions and abbreviations 

3.1 Definitions 
For the purposes of the present document, the terms and defmitions given in TR 21.905 [l] and the following apply. A 
term defmed in the present document takes precedence over the defmition of the same term, if any, in TR 21.905 [i]. 

Active Time: time during which the UE monitors the PDCCH for a PDCCH-subframe. Section 5.7 defines the 
conditions for which a sub frame is included as part of Active Time. 

Contention Resolution Timer: Specifies the number of consecutive PDCCH-subframe(s) during which the UE shall 
monitor the PDCCH after the uplink message containing the C-RNTI MAC control element or the uplink message 
associated with UE Contention Resolution Identity submitted from higher layer is transmitted. 

DRX Cycle: Specifies the periodic repetition ofthe On Duration followed by a possible period of inactivity (see figure 
3.1-1 below). 

3GPP 
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~ On Duration ,,;'<\ 

UE shall monitor __.,------4 
PDCCH I 

I 
__j 

Opportunity for DRX 

DRXCycle 

Figure 3.1·1: DRX Cycle 

DRX Inactivity Timer: Specifies the number of consecutive PDCCH-subframe(s) after successfully decoding a 
PDCCH indicating an initiai UL or DL user data transmission for this UE. 

DRX Retransmission Timer: Specifies the maximum number of consecutive PDCCH-subframe(s) for as soon as a DL 
retransmission is expected by the UE. 

DRX Short Cycle Timer: This parameter specifies the number of consecutive subframe(s)the UE shall follow the short 
DRX cycle after the DRX Inactivity Timer has expired. 

HARQ RTT Timer: This parameter specifies the minimum amount ofsubframe(s) before a DL HARQ retransmission 
is expected by the UE. 

On Duration Timer: Specifies the number of consecutive PDCCH-subframe(s) at the beginning of a DRX Cycle. 

RA-RNTI: The Random Access RNTI is used on the PDCCH when Random Access Response messages are 
transmitted. It unambiguously identifies which time-frequency resource was utilized by the UE to transmit the Random 
Access preamble. 

PDCCH-subframe: For FDD UE operation, this represents any subframe; for TDD, only downlink subframes. 

NOTE: A timer is running once it is started, until it is stopped or until it expires. 

NOTE: When defining On Duration Timer, DRX Inactivity Timer, DRX Retransmission Timer and Contention 
Resolution Timer, PDCCH-subframes and subframes including DwPTS are considered as subframes 
where the timer, if running, shall be updated. 

3.2 Abbreviations 
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An 
abbreviation defined in the present document takes precedence over the defmition ofthe same abbreviation, if any, in 
TR 21.905 [I]. 

BSR 

CQI 
E-UTRA 
E-UTRAN 
MAC 
PHR 
P-RNTI 
RA-RNTI 
RNTi 
SI-RNTI 
SR 
SRS 
TB 

Buffer Status Report 
Cell R"t'-~TI 
Channel Quality Indicator 
Evolved UMTS Terrestrial Radio Access 
Evolved UMTS Terrestrial Radio Access Network 
Medium Access Control 
Power Headroom Report 
Paging RNTI 
Random Access RNTI 
Radio Network Temporary Identifier 
System Information RNTI 
Scheduling Request 
Sounding Reference Symbols 
Transport Block 
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4 General 

4.1 Introduction 
The objective is to describe the MAC architecture and the MAC entity from a functional point of view. 

4.2 MAC architecture 
The description in this sub clause is a model and does not specify or restrict implementations. 

RRC is in control of configuration of MAC. 

4.2.1 MAC Entities 
E-UTRA defines two MAC entities; one in the UE and one in the E-UTRAN. These MAC entities handle the following 
transport channels: 

- Broadcast Channel (BCH); 

- Downlink Shared Channel (DL-SCH); 

- Paging Channel (PCH); 

- Uplink Shared Channel (UL-SCH); 

- Random Access Channel(s) (RACH). 

The exact functions performed by the MAC entities are different in the UE from those performed in the E-UTRAN. 

4.3 Services 

4.3.1 Services provided to upper layers 
This clause describes the different services provided by MAC sub layer to upper layers. 

- data transfer 

- radio resource allocation 

4.3.2 Services expected from physical layer 
The physicai iayer provides the foilowing services to MAC: 

- data transfer services; 

- signalling ofHARQ feedback; 

- signalling of Scheduling Request; 

- measurements (e.g. Channel Quality Indication (CQI)). 

The access to the data transfer services is through the use of transport channels. The characteristics of a transport 
channel are defined by its transport format (or format set), specifying the physical layer processing to be applied to the 
transport channel in question, such as channel coding and interleaving, and any service-specific rate matching as 
needed. 

3GPP 
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4.4 Functions 
The following functions are supported by MAC sublayer: 

- mapping between logical channels and transport channels; 

- multiplexing of MAC SDUs from one or different logical channels onto transport blocks (TB) to be delivered to 
the physical layer on transport channels; 

- demultiplexing of MAC SDUs from one or different logical channels from transport blocks (TB) delivered from 
the physical layer on transport channels; 

- scheduling information reporting; 

- error correction through HARQ; 

- priority handling between UEs by means of dynamic scheduling; 

- priority handling between logical channels of one UE; 

- Logical Channel prioritisation; 

- transport format selection. 

NOTE: How the multiplexing relates to the QoS of the multiplexed logical channels is FFS. 

The location of the different functions and their relevance for uplink and downlink respectively is illustrated in Table 
4.4-1. 

Table 4.4-1: MAC function location and link direction association. 

MAC function UE eNB Downlink Uplink 
Mapping between logical channels and transport channels X X X 

X X X 
Multiplexing X X 

X X 
Demultiplexing X X 

X X 
Error correction through HARQ X X X 

X X X 
Transport Format Selection X X X 
Priority handling between UEs X X X 
Priority handling between logical channels of one UE X X X 
Logical Channel prioritisation X X 
Scheduling information reporting X X 

4.5 Channel stiuctuie 
The MAC sublayer operates on the channels defined below; transport channels are SAPs between MAC and Layer 1, 
logical channels are SAPs between MAC and RLC. 

4.5.1 Transport Channels 

The transport channels used by M .. A~C are described in Table 4.5.1-1 below. 

Table 4.5.1-1: Transport channels used by MAC 

Transport channel name 
Broadcast Channel 
Downlink Shared Channel 
Paging Channel 
Uplink Shared Channel 
Random Access Channel 

Acronym 
BCH 

DL-SCH 
PCH 

UL-SCH 
RACH 

:u;pp 

Downlink 
X 
X 
X 

Uplink 

X 
X 
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4.5.2 Logical Channels 

The MAC layer provides data transfer services on logical channels. A set of logical channel types is defined for 
different kinds of data transfer services as offered by MAC. 

Each logical channel type is defined by what type ofinfonnation is transferred. 

MAC provides the control and traffic channels listed in Table 4.5.2-1 below. When MAC uses the PDCCH to indicate 
radio resource allocation, the RNTI that is mapped on the PDCCH depends on the logical channel type: 

- C-RNTI, Temporary C-RNTI and Semi-Persistent Scheduling C-RNTI for DCCH and DTCH; 

- P-RNTI for PCCH; 

- F_A.-RNTI for Ra..t1dom Access Response on DL-SCH; 

- Temporary C-RNTI for CCCH during the random access procedure; 

- SI-RNTI for BCCH. 

Table 4.5.2-1: Logical channels provided by MAC. 

Logical channel name 
Broadcast Control Channel 
Paging Control Channel 
Common Control Channel 
Dedicated Control Channel 
Dedicated Traffic Channel 

Acronym 
BCCH 
PCCH 
CCCH 
DCCH 
DTCH 

Control channel 
X 

Traffic channel 

X 
X 
X 

X 

4.5.3 Mapping of Transport Channels to Logical Channels 

The mapping of logical channels on transport channels depends on the multiplexing that is configured by RRC. 

4.5.3.1 Uplink mapping 

The MAC entity is responsible for mapping logical channels for the uplink onto uplink transport channels. The uplink 
logical channels can be mapped as described in Figure 4.5.3.1-1 and Table 4.5.3.1-1. 

CCCH DCCH DTCH 
Uplink 
Logical channels 

Uplink 

RACH UL-SCH 
Transport channels 

Figure 4.5.3.1-1 

Table 4.5.3.1-1: Uplink channel mapping. 

Transport channel UL-SCH 

X 
Logical channel 

CCCH 
DCCH 
DTCH 

X 
X 
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4.5.3.2 Downlink mapping 

The MAC entity is responsible for mapping the downlink logical channels to downlink transport channels. The 
downlink logical channels can be mapped as described in Figure 4.5.3.2-l and Table 4.5.3.2-1. 

5 

5.1 

5.1.1 

PCCH BCCH CCCH DCCH DTCH 

--o---
i ---r -

--~----~------- ------ ~- -
PCH BCH Dl-SCH 

Figure 4.5.3.2-1 

Downlink 
Logical channels 

Downlink 
Transport channels 

Table 4.5.3.2-1: Downlink channel mapping. 

ransport channel 
Logical channel 

BCCH 
PCCH 
CCCH 
DCCH 
DTCH 

MAC procedures 

BCH 

X 

Random Access procedure 

Random Access Procedure initialization 

PCH 

X 

DL-SCH 

X 

X 
X 
X 

The Random Access procedure described in this subclause is initiated by a PDCCH order or by the MAC sub layer 
itself. The PDCCH order or RRC optionally indicate a Random Access Preamble and PRACH resource. 

Before the procedure can be initiated, the following information is assumed to be available: 

- the available set of PRACH resources for the transmission of the Random Access Preamble and their 
corresponding RA-RNTis. 

- the groups of Random Access Preambles and the set of available Random Access Preambles in each group. 

- the thresholds required for selecting one ofthe two groups of Random Access Preambles. 

- the parameters required to derive the TTl window described in subclause 5.1.4. 

- the power-ramping factor POWER_RAMP _STEP. 

- the parameter PREAMBLE_TRANS_MAX [integer> 0]. 

- the initial preamble power PREAMBLE_ INITIAL_RECEIVED_TARGET_POWER. 

- the parameter Maximum number ofMessage3 HARQ transmissions. 

[Note that the above parameter~ may be updated from higher layers before each Random Access procedure is initiated.] 

EVOLVED-0003190 
SAMSUNG 1006-0155



The Random Access procedure shall be performed as follows: 

Flush the [Message3] buffer; 

- set the PREAMBLE_ TRANSMISSION_ COUNTER to I; 

- set the back off para.rneter value in the UE to 0 ms; 

- proceed to the selection of the Random Access Resource (see subclause 5.1.2). 

NOTE: There is only one Random Access procedure ongoing at any point in time. If the UE receives a request for 
a new Random Access procedure while another is already ongoing, it is up to UE implementation whether 
to continue with the ongoing procedure or start with the new procedure. 

5.1.2 Random Access Resouice selection 

The Random Access Resource procedure shall be performed as follows: 

- If the Random Access Preamble and PRACH resource have been explicitly signalled and the Random Access 
Preamble expiration time, if configured, has not expired: 

- the UE can directly proceed to the transmission of the Random Access Preamble (see subclause 5.1.3). 

- else the Random Access Preamble shall be selected by the UE as follows: 

- If the uplink message containing the C-RNTI MAC control element or the uplink message including the 
CCCH SDU has not yet been transmitted, the UE shall: 

- depending on the size of the message to be transmitted on the UL or the requested resource blocks [FFS] 
[the selection also depends on radio conditions], select one of the two groups of Random Access 
Preambles configured by RRC. 

- else, if the uplink message containing the C-RNTI MAC control element or the uplink message including the 
CCCH SOU is being retransmitted, the UE shall: 

- select the same group of Random Access Preambles as was used for the preamble transmission attempt 
corresponding to the first transmission of the uplink message containing the C-RNTI MAC control 
element or the uplink message including the CCCH SDU. 

- randomly select a Random Access Preamble within the selected group. The random function shall be such 
that each of the allowed selections can be chosen with equal probability; 

- if more than one PRACH resources are available in the same subframe {TDD), randomly select one. The 
random function shall be such that each of the allowed selections can be chosen with equal probability; 

- proceed to the transmission of the Random Access Preamble (see subclause 5.1.3). 

5.1.3 Random Access Preamble transmission 

The random-access procedure shall be performed as follows: 

- IfPREAMBLE_TRANSMISSION_COUNTER = PREAMBLE_TRANS_MAX + l: 

indicate a Random Access problem to upper layers. 

[- set the parameter PREAMBLE_RECEIVED_TARGET_POWER to 
PREAMBLE_INITIAL_RECEIVED_TARGET_POWER +(PREAMBLE_ TRANSMISSION_ COUNTER-I)* 
POWER_RAMP _STEP;] 

- determine the next available Random Access occasion; 

- instruct the physical layer to transmit a preamble using the selected PRACH resource, corresponding RA-RNTI, 
preamble index and PREAMBLE_RECEIVED_TARGET_POWER. 
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5.1.4 Random Access Response reception 
Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH associated with the RA-RNTI 
defined below in the TTl window [RA_ WINDOW _BEGIN-RA_ WINDOW _END] for Random Access Response(s) 
identified by the RA-RNTI. The RA-RNTI associated with the PRACH resource in which the Random Access 
Preamble is trai1smitted, is computed as: 

RA-RNTI= t_id+ 1 O*f_id 

Where t_id is the index of the first subframe of the specified PRACH resource (O:S: t_id <10), and f_id is the index of the 
specified PRACH resource within that subframe, in ascending order of frequency domain (O:S: f_id< 6). The UE may 
stop monitoring for Random Access Response(s) after successful reception of a Random Access Response 
corresponding to the Random Access Preamble transmission. 

If notification of a reception ofthe Random Access Response is received from lower layers, the UE shall: 

if the Random Access Response contains a Backoff Indicator subheader: 

set the backoffparameter value in the UE as indicated by the BI field of the Backofflndicator subheader 
and Table 7.2-1. 

else, set the backoff parameter value in the UE to 0 ms. 

if the Random Access Response contains a Random Access Preamble identifier corresponding to the 
transmitted Random Access Preamble (see subclause 5.1.3), the UE shall: 

- consider this Random Access Response reception successful; 

- process the received Timing Alignment value (see subclause 5.2); 

- process the received UL grant value; 

if the Random Access Preamble was explicitly signalled (i.e., not selected by MAC): 

consider the Random Access procedure successfully completed. 

- else, if the Random Access Preamble was selected by UE MAC: 

set the Temporary C-RNTI to the value received in the Random Access Response message no later 
than at the time of the first transmission corresponding to the UL grant provided in the Random 
Access Response message; 

if this is the first successfully received Random Access Response within this Random Access 
procedure: 

if the UE is in RRC_CONNECTED state [except for RLF], indicate to the Multiplexing and 
assembly entity to include a C-RNTI MAC control element in the subsequent uplink transmission; 

obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity and store it in the 
[Message3] buffer. 

NOTE: When an uplink transmission is required, e.g., for contention resolution, the eNB should not provide a 
grant smaller than 80 bits in the Random Access Response. 

NOTE: lfwithin a Random Access procedure, an uplink grant provided in the Random Access Response for the 
same group of Random Access Preambles has a different size than the first uplink grant allocated during 
that Random Access procedure, the UE behavior is not defined. 

If no Random Access Response is received within the TTI window [RA_ WINDOW _BEGIN-RA_ WINDOW _END], 
or if all received Random Access Responses contain Random Access Preamble identifiers that do not match the 
transmitted Random Access Preamble, the Random Access Response reception is considered not successful and the UE 
shall: 

if the Random Access procedure was initiated by the MAC sublayer itself; or 
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if the Random Access procedure was initiated by a PDCCH order and the 
PREAMBLE_TRANSMISSION_COUNTER is less than PREAMBLE_TRANS_MAX: 

increment PREAMBLE_ TRANSMISSION_ COUNTER by 1; 

if in this Random Access procedure: 

- the Random Access Preamble was selected by MAC; or 

- the Random Access Preamble and PRACH resource were explicitly signalled and will expire before the 
next available Random Access occasion: 

- based on the backoff parameter in the UE, compute and apply a back off value indicating when a new 
Random Access transmission shall be attempted; 

- proceed to the selection of a Random Access Resource (see subclause 5.1.2). 

Editor's note: Whether error conditions are specified is FFS. 

5.1.5 Contention Resolution 
Contention Resolution is based on C-RNTI on PDCCH and UE Contention Resolution Identity on DL-SCH .. 

Once the uplink message containing the C-RNTI MAC control element or the uplink message including the CCCH 
SDU is transmitted, the UE shall: 

start the Contention Resolution Timer; 

- monitor the PDCCH until the Contention Resolution Timer expires; 

if notification of a reception of a PDCCH transmission is received from lower layers, the UE shall: 

if the C-RNTI MAC control element was included in uplink message: 

if the Random Access procedure was initiated by the MAC sublayer itself and the PDCCH transmission is 
addressed to the C-RNTI and contains an UL grant; or 

if the Random Access procedure was initiated by a PDCCH order and the PDCCH transmission is 
addressed to the C-RNTI: 

- consider this Contention Resolution successful; 

- stop the Contention Resolution Timer; 

- discard the Temporary C-RNTI; 

consider this Random Access procedure successfully completed. 

else if the uplink message includes the CCCH SDU and the PDCCH transmission is addressed to its 
Temporary C-RNTI: 

ifthe MAC PDU is successfuJiy decoded: 

stop the Contention Resolution Timer; 

if the MAC PDU contains a UE Contention Resolution Identity MAC control element; and 

if the UE Contention Resolution Identity included in the ~v1AC control element matches the CCCH 
SDU transmitted in the uplink message: 

- consider this Contention Resolution successful and finish the disassembly and demultiplexing of 
the MAC PDU; 

- set the C-RNTI to the value of the Temporary C-RNTI; 

- consider this Random Access procedure successfully completed. 
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- else 

- consider this Contention Resolution not successful and discard the successfully decoded MAC 
PDU. 

- discard the Temporary C-RNTI. 

if the Contention Resolution Timer expires: 

- consider the Contention Resolution not successful. 

if the Contention Resolution is considered not successful the UE shall: 

if the Random Access procedure was initiated by the MAC sublayer itself; or 

if the Random Access procedure was initiated by a PDCCH order and the 
PREAMBLE_TRANSMISSION_COUNTER is less than PREAMBLE_TRANS_MAX: 

- increment PREAMBLE_ TRANSMISSION_ COUNTER by I; 

- based on the backoff parameter in the UE, compute and apply a backoff value indicating when a new 
Random Access transmission shall be attempted; 

- proceed to the selection of a Random Access Resource (see subclause 5 .1.2). 

- discard the Temporary C-RNTI. 

5.1.6 Completion of the Random Access procedure 

At successful completion of the Random Access procedure, the UE shall: 

if the PREAMBLE_ TRANSMISSION_ COUNTER is greater than PREAMBLE_ TRANS _MAX: 

indicate recovery from a Random Access problem to upper layers. 

5.2 Maintenance of Uplink Time Alignment 
The UE has a configurable Time Alignment Timer. The Time Alignment Timer is valid only in the cell for which it was 
configured and started. 

If the Time Alignment Timer has been configured, the UE shall: 

- when a Timing Advance MAC control element is received: 

apply the Timing Advance Command; 

- start the Time Alignment Timer (if not running) or restart the Time Alignment Timer (if already running). 

- when a Time Alignment Command is received in a Random Access Response message: 

if the Random Access Preamble and PRACH resource were explicitly signalled: 

- apply the Time Alignment Command; 

- start the Time Alignment Timer (if not running) or restart the Time Alignment Timer (if already running). 

- else, if the Time Alignment Timer is not running or has expired: 

- apply the Time Alignment Command; 

- start the Time Alignment Timer; 

- when the contention resolution is considered not successful as described in subclause 5.1.5, stop the Time 
Alignment Timer. 

else: 
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- ignore the received Time Alignment Command. 

- when the Time Alignment Timer has expired or is not running: 

- prior to any uplink transmission, use the Random Access procedure (see subclause 5.1) in order to obtain 
uplink Time Alignment. 

- when the Time Alignment Timer expires: 

release all PUCCH resources; 

- release any assigned SRS resources. 

5.3 DL-SCH data transfer 
Editor's note: Current text applies to, at least, FDD. 

5.3.1 DL Assignment reception 

Editor's note: A downlink assignment can relate to one or two (MIMO) TBs. It is FFS how this information is 
presented to MAC. 

When the UE has a C-RNTI, Semi-Persistent Scheduling C-RNTI, Temporary C-RNTI or RA-RNTI, the UE shall for 
each TTl during Active Time, for each TTl when a Random Access Response or Contention Resolution is expected and 
for each TTl for which a DL assignment has been configured: 

- if a downlink assignment for this TTI has been received on the PDCCH for the UE's C-RNTI, Temporary 
C-RNTl or RA-RNTI: 

- indicate a downlink assignment and the associated HARQ information to the HARQ entity for this TTL 

- else, if a downlink assignment for this TTI has been configured: 

- indicate a downlink assignment, for a new transmission, and the associated HARQ information to the HARQ 
entity for this TTl. 

When the UE needs to read BCCH, the UE shall: 

- if a downlink assignment for this TTl has been received on the PDCCH for the SI-RNTl; 

- indicate a downlink assignment for the dedicated broadcast HARQ process to the HARQ entity for this TTL 

NOTE: Downlink assignments for both C-RNTI and SI-RNTI can be received in the same TTL 

Editor's note: Ll is configured, as needed, by upper layers or MAC [FFS] to monitor PDCCH fiJr C-RNTT, and by 
MAC to monitor PDCCH for Temporary C-RNTT and RA-RNTI. 

5.3.2 HARQ operation 

5.3.2.1 HARQ Entity 

There is one HARQ entity at the UE which processes the HARQ process identifiers indicated by the HARQ information 
associated with TBs received on the DL-SCH and directs the received data to the corresponding HARQ process for 
reception operations (see subclause 5.3.2.2). 

A number of parallel HARQ processes are used in the UE to support the HARQ entity. [The number ofHARQ 
processes is FFS]. 

If a downlink assignment has been indicated or configured for this TTl, the UE shall: 

- allocate the received TB to the HARQ process indicated by the associated HARQ information. 

If a downlink assignment has been indicated for the broadcast HARQ process, the UE shall: 
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- allocate the received TB to the broadcast HARQ process. 

NOTE: In case of BCCH a dedicated broadcast HARQ process is used. 

5.3.2.2 HARQ process 

For each received TB: 

if the NDI, when provided, has been incremented compared to the value of the previous received transmission 
for this HARQ process; or 

if the HARQ process is equal to the broadcast process and the physical layer indicates a new transmission; or 

if this is the very first received transmission for this HARQ process: 

- a new transmission is indicated for this HARQ process. 

- else, a retransmission is indicated for this HARQ process. 

The UE then shall: 

if a new transmission is indicated for this HARQ process: 

- replace the data currently in the soft buffer for this HARQ process with the received data. 

if a retransmission is indicated for this HARQ process: 

- if the data has not yet been successfully decoded: 

- combine the received data with the data currently in the soft buffer for this HARQ process. 

if the TB size is different from the last valid TB size signalled for this HARQ process: 

- the UE may replace the data currently in the soft buffer for this HARQ process with the received data. 

- attempt to decode the data in the soft buffer; 

if the data in the soft buffer was successfully decoded: 

if the HARQ process is equal to the broadcast process, deliver the decoded MAC PDU to RRC. 

- else, deliver the decoded MAC PDU to the disassembly and demultiplexing entity. 

- generate a positive acknowledgement (ACK) of the data in this HARQ process. 

- else: 

- generate a negative acknowledgement (NACK) of the data in this HARQ process. 

if the HARQ process is associated with a transmission indicated with an RA-RNTI; or 

if the HARQ process is associated with a transmission indicated with a Temporary C-RNTI and a UE Contention 
Resolution Identity match is not indicated; or 

if the HARQ process is equal to the broadcast process: 

- do not indicate the generated positive or negative acknowledgement to the physical layer. 

- else: 

indicate the generated positive or negative acknowledgement to the physical layer. 

5.3.3 Disassembly and demultiplexing 

Editor's note: This section describes the disassembly and demultiplexing of MAC PDUs into MAC SDUs. 
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5.4 UL-SCH data transfer 
Editor's note: Current text applies to, at least, FDD. 

5.4.1 UL Grant reception 
When the UE has a C~RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C~RNTI, the UE shall for each TTl: 

if an uplink grant for this TTl has been received on the PDCCH for the UE's C-RNTI or Temporary C-RNTI; or 

- if an uplink grant for this TTl has been received in a Random Access Response: 

- indicate a valid uplink grant and the associated HARQ information to the HARQ entity for this TTl. 

- else, if an uplink grant for this TTl has been configured: 

- indicate an uplink grant, valid for new transmission, and the associated HARQ information to the HARQ 
entity for this TTL 

NOTE: The period of configured uplink grants is expressed in TTls. 

NOTE: If the UE receives both a grant for its RA-RNTI and a grant for its C-RNTI, the UE may choose to 
continue with either the grant for its RA-RNTI or the grant for its C-RNTI. 

5.4.2 HARQ operation 

5.4.2.1 HARQ entity 

There is one HARQ entity at the UE. A number of parallel HARQ processes are used in the UE to support the HARQ 
entity, allowing transmissions to take place continuously while waiting for the feedback on the successful or 
unsuccessful reception of previous transmissions. 

At a given TTl, if an uplink grant is indicated for the TTl, the HARQ entity identifies the HARQ process for which a 
transmission should take place. It also routes the receiver feedback (ACK/NACK information), MCS and resource, 
relayed by the physical layer, to the appropriate HARQ process. 

lfTTI bundling is configured, the parameter TTI_BUNDLE_SIZE provides the number ofTTis of a TTl bundle. If a 
transmission is indicated for the TTl, the HARQ entity identifies the HARQ process for which a transmission should 
take place. The next TTI_BUNDLE_SIZE uplink TTis are subsequently used for transmissions for the identified 
HARQ process. HARQ retransmissions within a bundle shall be performed without waiting for feedback from previous 
transmissions according to TTI_BUNDLE_SIZE. The UE expects feedback only for the last transmission of a bundle. 

For transmission of an uplink message containing the C-RNTI MAC control element or an uplink message including a 
CCCH SDU during Random Access (see section 5.1.5) TTl bundling does not apply. 

The number of HA.RQ processes is equal to [X] [FFS]. Each process is associated with a number from 0 to [X-! l 

At the given TTl, the HARQ entity shall: 

- if an uplink grant indicating that the NDI has been incremented compared to the value in the previous 
transmission of this HARQ process is indicated for this TTl or if this is the very first transmission for this HARQ 
process (i.e. a new transmission takes place for this HARQ process): 

- if there is an ongoing Random Access procedure and there is a MAC PDU in the [Message3] buffer: 

- obtain the MAC PDU to transmit from the [Message3] buffer. 

- else, if the "uplink prioritisation" entity indicates the need for a new transmission: 

- obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity; 

instruct the HARQ process corresponding to this TTl to trigger a new transmission using the identified 
parameters. 
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else: 

flush the HARQ buffer. 

else, if an uplink grant, indicating that the NDI is identical to the value in the previous transmission of this 
HARQ process (i.e. a retransmission takes place for this HARQ process), is indicated for this TTl: 

instruct the HARQ process to generate an adaptive retransmission. 

- else, if the HARQ buffer of the HARQ process corresponding to this TTl is not empty: 

instruct the HARQ process to generate a non-adaptive retransmission. 

NOTE: A retransmission triggered by the HARQ entity should be cancelled by the corresponding HARQ process 
if it collides with a measurement gap or if a non-adaptive retransmission is not allo\ved. 

5.4.2.2 HARQ process 

Each HARQ process is associated with a HARQ buffer. 

Each HARQ process shall maintain a state variable CURRENT_TX_NB, which indicates the number oftransmissions 
that have taken place for the MAC PDU currently in the buffer. When the HARQ process is established, 
CURRENT_TX_NB shall be initialized to 0. 

The sequence of redundancy versions is defined to be 0, 2, 3, I. The variable CURRENT_ IR V provides a pointer to a 
redundancy version in the defined set. This variable is up-dated modulo 4. 

New transmissions and adaptive retransmisions are performed on the resource and with the MCS indicated on PDCCH, 
while a non-adaptive retransmission is performed on the same resource and with the same MCS as was used for the last 
made transmission attempt, 

The UE is configured with a Maximum number of HARQ transmissions and a Maximum number ofMessage3 HARQ 
transmissions by RRC. For transmissions on all HARQ processes and all logical channels except for transmission of a 
MAC PDU stored in the [Message3] buffer, maximum number of transmissions shall be set to Maximum number of 
HARQ transmissions. For transmission of a MAC PDU stored in the [Message3] buffer, maximum number of 
transmissions shall be set to Maximum number of Message3 HARQ transmissions. 

If the HARQ entity requests a new transmission, the HARQ process shall: 

set CURRENT_TX_NB to 0; 

set CURRENT_IRV to 0; 

- store the MAC PDU in the associated HARQ buffer; 

- generate a transmission as described below. 

If the HARQ entity requests a retransmission, the HARQ process shall: 

increment CURRENT_TX_NB by I; 

ifthere is no measurement gap at the time of the retransmission: 

for an adaptive retransmission: 

set CURRENT_IRV to the value corresponding to the redundancy version indicated on PDCCH; 

- generate a transmission as described below. 

for a non-adaptive retransmission: 

if the last feedback for this HARQ process is a HARQ NACK: 

- generate a transmission as described below. 

NOTE: When receiving a HARQ ACK alone, the UE keeps the data in the HARQ buffer. 
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To generate a transmission, the HARQ process shall: 

- instruct the physical layer to generate a transmission with the redundancy version corresponding to the 
CURRENT _IRV value and the transmission timing; 

- increment CURRENT_IRV by 1; 

- if there is a measurement gap at the time of the feedback for this transmission, consider the feedback coinciding 
with the measurement gap to be a HARQ ACK. 

The HARQ process shall: 

- ifCURRENT_TX_NB =maximum number of transmissions: 

flush the HARQ buffer; 

if the transmission corresponds to a transmission ofCCCH; and 

- if the last feedback received (i.e., the feedback received for the last transmission of this process) is a 
HARQNACK: 

- notify RRC that the transmission of the corresponding MAC SDU failed. 

The HARQ process may: 

- if CURRENT_ TX _ NB = maximum number of transmissions configured; and 

-if the last feedback received (i.e., the feedback received for the last transmission of this process) is a HARQ 

5.4.3 

NACK: 

- notify the relevant ARQ entities in the upper layer that the transmission of the corresponding RLC PDUs 
failed. 

Multiplexing and assembly 

Editor's note: ·rhis subclause describes the procedure for creation of MAC SDUs including multiplexing of MAC 
SDIJs and creating the MAC header. 

5.4.3.1 Logical channel prioritization 

The Logical Channel Prioritization procedure is applied when a new transmission is performed. 

RRC can control the scheduling of uplink data by giving each logical channel a priority where increasing priority values 
indicate lower priority levels. In addition, each logical channel is given a Prioritized Bit Rate (PBR). 

The UE shall perform the following Logical Channel Prioritization procedure when a new transmission is performed: 

- The UE shall allocate resources to the logical channels in the following sequence: 

- all the logical channels are allocated resources in a decreasing priority order up to a value such that on 
average, the served data rate for radio bearers that have data for transmission equals the configured PBR for 
the radio bearer. If the PBR of a radio bearer is set to "infinity", the UE shall allocate resources for all the 
data that is available for transmission on the radio bearer before meeting the PBR of the lower priority radio 
bearer(s); 

- if any resources remain, all the logical channels are served in a strict decreasing priority order until either the 
data for that logical channel or the UL grant is exhausted, whichever comes first. 

- The UE shall also follow the rules below during the scheduling procedures above: 

- the UE should not segment an RLC SDU (or partially transmitted SDU or retransmitted RLC PDU) if the 
whole SDU (or partially transmitted SDU or retransmitted RLC PDU) fits into the remaining resources; 

if the UE segments an RLC SDU from the logical channel, it shall maximize the size of the segment to fill 
the grant as much as possible; 

3GPP 

EVOLVED-0003199 
SAMSUNG 1006-0164



- the UE shall serve as much data as it can to fill the grant in general. However, if the remaining resources 
require the UE to segment an RLC SDU with size smaller than x bytes or smaller than the L2 header size 
(FFS), the UE may use padding to fill the remaining resources instead of segmenting the RLC SDU and 
sending the segment. 

Logical channels configured with the same priority shall be served equally the by UE, 

MAC control elements for BSR, with exception of Padding BSR, have higher priority than U-plane Logical Channels. 

At serving cell change, the first UL-DCCH MAC SDU to be transmitted in the new cell has higher priority than MAC 
control elements for BSR. 

5.4.3.2 Multiplexing of MAC SO Us 

Editor's note: This subclause describes the construction of MAC PDUs from MAC SDUs as prioritised and selected 
by the Logical channel prioritisation entity. 

5.4.4 Scheduling Request 

The Scheduling Request (SR) is for requesting UL-SCH resources. 

If an SR has been triggered, the UE shall for each TTl, until UL-SCH resources are granted for a new transmission: 

- if no UL-SCH resources are available in this TTl: 

if a PUCCH is configured for the UE to send an SR in this TTl, instruct the physical layer to signal the SR on 
PUCCH; 

if no PUCCH for SR is configured for the UE in any TTl, initiate a Random Access procedure (see subclause 
5.1). 

NOTE: A triggered SR is considered pending and is repeated until UL-SCH resources are granted for a new 
transmission. 

5.4.5 Buffer Status Reporting 

The Buffer Status reporting procedure is used to provide the serving eNB with information about the amount of data in 
the UL buffers of the UE. 

A Buffer Status Report (BSR) shall be triggered if any of the following events occur: 

- UL data arrives in the UE transmission buffer and the data belongs to a logical channel with higher priority than 
those for which data already existed in the UE transmission buffer, in which case the BSR is referred below to as 
"Regular BSR"; 

- UL resources are allocated and number of padding bits is la.rger than the size of the Buffer Status Report MAC 
control element, in which case the BSR is referred below to as "Padding BSR"; 

- a serving cell change occurs, in which case the BSR is referred below to as "Regular BSR"; 

- the PERIODIC BSR TIMER expires, in which case the BSR is referred below to as "Periodic BSR". 

For Regular and Periodic BSR: 

- if oniy one LCG has buffered data in the TTl where the BSR is transmitted: report short BSR; 

- else if more than one LCG has buffered data in the TTl where the BSR is transmitted: report long BSR. 

For padding BSR: 

- if the number of padding bits is equal to or larger than the size of the Short BSR but smaller than the size of the 
Long BSR, report Short BSR of the LCG with the highest priority logical channel with buffered data; 

- else if the number of padding bits is equal to or larger than the size of the Long BSR, report Long BSR. 
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If the Buffer Status reporting procedure determines that a BSR has been triggered since the last transmission of a BSR: 

- if the UE has UL resources allocated for new transmission for this TTl: 

instruct the Multiplexing and Assembly procedure to generate a BSR MAC control element; 

- restart the PE!UODIC BSR TIMER. 

- else if a Regular BSR has been triggered since the last transmission of a BSR: 

- a Scheduling Request shall be triggered. 

NOTE: Even if multiple events occur by the time a BSR can be transmitted, only one BSR will be included in the 
MACPDU. 

A pending BSR shaii be canceiied in case the UL grant can accommodate aii pending data but is not sufficient to 
accommodate the BSR MAC control element in addition. 

5.4.6 Power Headroom Reporting 

The Power Headroom reporting procedure is used to provide the serving eNB with information about the difference 
between the UE TX power and the maximum UE TX power (for the positive values of the power headroom) and about 
the difference between the maximum UE TX power and the calculated UE TX power, according to the UL power 
control formula, when it exceeds the maximum UE TX power (for the negative values of the power headroom). 

A Power Headroom Report (PHR) shall be triggered if any of the following events occur: 

- the PROHIBIT _PHR _TIMER expires or has expired and the path loss has changed more than 
DL_PathlossChange dB since the last power headroom report; 

- the PERIODIC PHR TIMER expires, in which case the PHR is referred below to as "Periodic PHR". 

If the Power Headroom reporting procedure determines that a PHR has been triggered since the last transmission of a 
PHR: 

- if the UE has UL resources allocated for new transmission for this TTl: 

- obtain the value of the power headroom from the physical layer; 

instruct the Multiplexing and Assembly procedure to generate a PHR MAC control element based on the 
value reported by the physical layer; 

if the PHR is a "Periodic PHR", restart the PERIODIC PHR TIMER; 

- restart the PROHIBIT_PHR_TIMER. 

NOTE: Even if multiple events occur by the time a PHR can be transmitted, only one PHR is included in the 
MACPDU. 

Editor's note: When periodic Power Headroom Reporting is configured, the first report should be included 
immediately when the UE has a grant for a new transmission. 

5.5 PCH reception 
When in RRC_IDLE, the UE shall at its paging occasions: 

if a PCH assignment has been received on the PDCCH for the P-RNTI: 

- attempt to decode the TB on the PCH as indicated by the PDCCH information. 

- if a TB on the PCH has been successfully decoded: 

- deliver the decoded MAC PDU to higher layers. 
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5.6 BCH reception 
When the UE needs to receive BCH, the UE shall: 

- receive and attempt to decode the BCH; 

- if a TB on the BCH has been successfully decoded: 

- deliver the decoded MAC PDU to higher layers. 

5.7 Discontinuous Reception (DRX) 
The UE may be configured by RRC with a DRX functionality that allows it to not continuously monitor the PDCCH. 
The DRX functionality consists of a Long DRX cycle, a DRX Inactivity Timer, a DRX Retransmission Timer and 
optionally a Short DRX Cycle and a DRX Short Cycle Timer, all defined in subclause 3.1. 

When a DRX cycle is configured, the Active Time includes the time while: 

- the On Duration Timer or the DRX Inactivity Timer or a DRX Retransmission Timer or the Contention 
Resolution Timer is running; or 

- a Scheduling Request is pending (as described in subclause 5.4.4); or 

- an uplink grant for a retransmission can occur; or 

- a PDCCH indicating a new transmission addressed to the C-RNTI or Temporary C-RNTI of the UE has not been 
received after successful reception of a Random Access Response (as described in subclause 5.1.4). 

When a DRX cycle is configured, the UE shall for each subframe: 

- start the On Duration Timer when [(SFN * 10) + subframe number] modulo (current DRX Cycle)= DRX Start 
Offset; 

- if a HARQ RTT Timer expires in this subframe and the data in the soft buffer of the corresponding HARQ 
process was not successfully decoded: 

- start the DRX Retransmission Timer for the corresponding HARQ process. 

- if a DRX Command MAC control element is received: 

- stop the On Duration Timer; 

- stop the DRX Inactivity Timer. 

if the DRX Inactivity Timer expires or a DRX Command MAC control element is received in this subframe: 

- if the short DRX cycle is configured: 

- start the DRX Short Cycle Timer and use the Short DRX Cycle. 

- else: 

- use the Long DRX cycle. 

- if the DRX Short Cycle Timer expires in this subframe: 

- use the long DRX cycle. 

- during the Active Time, for a PDCCH-subframe except if the subframe is required for uplink transmission for 
half-duplex FDD UE operation: 

- monitor the PDCCH; 

if the PDCCH indicates a DL transmission: 

- start the HARQ RTT Timer for the corresponding HARQ process; 
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- stop the DRX Retransmission Timer for the corresponding HARQ process. 

if the PDCCH indicates a new transmission (DL or UL): 

- start or restart the DRX Inactivity Timer. 

if a DL assignment has been configured for this sub frame a.11d no PDCCH indicating a DL tra..11smission was 
successfully decoded: 

- start the HARQ RTT Timer for the corresponding HARQ process. 

- when not in active time, CQI and SRS shall not be reported. 

Regardless of whether the UE is monitoring PDCCH or not the UE receives and transmits HARQ feedback when such 
is expected. 

5.8 MAC reconfiguration 
Editor's note: This subclause describes the procedw·e for handling reconfiguration of MAC parameters during 

normal operation. 

5.9 MAC Reset 
Editor's note: This subclause describes the procedure for resetting MAC [FFS]; e.g. at handover. 

5.X Handling of unknown, unforeseen and erroneous protocol 
data 

Editor's note: This subclause describes how MAC treats and acts on unexpected data. 

8ditor's note: The subclause on "Handling of unknown, unforeseen and erroneuuti protocol data'· should be the last 
subsection of Section ''MAC procedures". 

6 Protocol Data Units, formats and parameters 

6.1 Protocol Data Units 

6.1.1 General 

A tv1AC PDU is a bit string that is byte aligned (i.e. multiple of 8 bits) in length. In the figuies in subclause 6.1, bit 
strings are represented by tables in which the most significant bit is the leftmost bit of the first line of the table, the least 
significant bit is the rightmost bit on the last line of the table, and more generally the bit string is to be read from left to 
right and then in the reading order of the lines. The bit order of each parameter field within a MAC PDU is represented 
with the first and most significant bit in the leftmost bit and the last and least significant bit in the rightmost bit. 

MAC SDUs are bit strings that are byte aligned (i.e. multiple of8 bits) in length. An SOU is included into a MAC PDU 
from the first bit onward. 

6.1.2 MAC PDU (DL-SCH and UL-SCH) 

A MAC PDU consists of a MAC header, zero or more MAC Service Data Units (MAC SOU), zero, or more MAC 
control elements, and optionally padding; as described in Figure 6.1.2-3. 

Both the MAC header and the MAC SDUs are of variable sizes. 
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A MAC PDU header consists of one or more MAC PDU sub-headers; each subheader corresponding to either a MAC 
SDU, a MAC control element or padding. 

A MAC PDU subheader consists of the six header fields RJR/EILCID/F/L but for the last subheader in the MAC PDU 
and for fixed sized MAC control elements. The last subheader in the MAC PDU and sub-headers for fixed sized MAC 
control elements consist solely of the four header fields RIFJE/LCID. It follows that a .MAC PDU subheader 
corresponding to padding consists of the four header fields RIR/EILCID. 

I 

·-----11 Oct 1 
Oct2 __ J_ ____________ __ 

R R E [ ____ LCID 

F L 

R/RIE/LCID/F/L sub-header with 
7 -bits L field 

1----+--+1--;l-t-----t--+-+--l 
.-----R-.,.---R-,-1

1 

-E-~,-----LC_I_D ___ ~ Oct 1 

F L j Oct 2 
r-~--------------------~ J Oct 3 L 
L-----------------------~ 

R/R/E/LCID/F/L sub-header with 
15-bits L field 

Figure 6.1.2-1: RIRIE/LCID/F/L MAC subheader 

l R I R E LCID I Oct 1 

R/R/E!LCID sub-header 

Figure 6.1.2-2: RIRIE/LCID MAC subheader 

MAC PDU sub-headers have the same order as the corresponding MAC SDUs, MAC control elements and padding. 

MAC control elements, except Padding BSR, are always placed before any MAC SDU. Padding BSR occurs at the end 
of the MAC PDU. 

Padding occurs at the end of the MAC PDU, except when single-byte or two-byte padding is required but cannot be 
achieved by padding at the end of the MAC PDU. 

When single-byte or two-byte padding is required but cannot be achieved by padding at the end of the MAC PDU, one 
or two MAC PDU sub-headers corresponding to padding are inserted before the first MAC PDU subheader 
corresponding to a MAC SDU; or if such sub header is not present, before the last MAC PDU subheader corresponding 
to a MAC control element. 

A maximum of one MAC PDU can be transmitted per TB per UE. [Depending on the physical layer category], one or 
two TBs can be transmitted per TTl per UE. 

RIR/E/LCID 
sub-header 

MAC header 

RIR/EILCID padding 
sub-header 

.-----------------MAC payload-·---------------. 

Figure 6.1.2-3: MAC PDU consisting of MAC header, MAC control elements, MAC SDUs and padding 
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Editor's note: It is FFS whether this MAC PDl.J applies only to DLIUL SCH or also to other transport channels 

6.1.3 MAC Control Elements 

6.1.3.1 Buffer Status Report MAC Control Elements 

Buffer Status Report (BSR) MAC control elements consist of either: 

- Short BSR format: one LCG ID field and one corresponding BS field (figure 6.1.3.1-1); or 

- Long BSR format: four Buffer Size fields, corresponding to LCG IDs #1 through #4 (figure 6.1.3.1-2). 

The BSR formats are identified by MAC PDU subheaders with LCIDs as specified in table 6.2.1.-1. 

The fields LCG ID and BS are defined as follow: 

- LCG ID: The Logical Channel Group ID field identifies the group of logical channel(s) which buffer status is 
being reported. The length of the field is 2 bits; 

- Buffer Size: The Buffer Size field identifies the total amount of data available across all logical channels of a 
logical channel group after the MAC PDU has been built. The amount of data is indicated in number of bytes. It 
shall include all data that is available for transmission in the RLC layer and in the PDCP layer; the defmition of 
what data shall be considered as available for transmission is specified in [3] and [ 4] respectively. The size of 
the RLC and MAC headers are not considered in the buffer size computation. The length of this field is 6 bits. 
The values taken by the Buffer Size field are shown in [Table 6.1.2.1-1]. 

I I I I 

'-1 L_C_G_I_o__J,! ___ B_un_e_r _si_ze __ __JI Oct 1 

Figure 6.1.3.1-1: Short Buffer Status MAC control element 

1--+--+--+---+--···t--+---+----l 

Buffer Size #1 1 Buffer 
Size#2 Oct 1 

Buffer Size #2 / Buffer Size #3 Oct2 

Buffer I 
Size#3 Buffer Size #4 Oct3 

Figure 6.1.3.1-2: Long Buffer Status MAC control element 

6.1.3.2 C-RNTI MAC Control Element 

The C-RNTI MAC control element is identified by MAC PDU subheader with LCID as specified in table 6.2.1-2. 

It has a fixed size and consists of a single field defmed as follows (figure 6.1.3.2-1): 

- C-RNTI: This field contains the C-RNTI of the UE. The length of the field is 16 bits. 

t------C_-R_N_T_I ____ --11 Oct 1 

C-RNTI Oct 2 

Figure 6.1.3.2-1: C-RNTI MAC control element 

6.1.3.3 DRX Command MAC Control Element 

The DRX Command MAC control element is identified by a MAC PDU subheader with LCID as specified in table 
6.2.1-1. 
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It has a fixed size of zero bits. 

6.1.3.4 UE Contention Resolution Identity MAC Control Element 

The UE Contention Resolution Identity MAC control element is identified by MAC PDU subheader with LCID as 
specified in table 6.2.1-1. This control element has a fixed 48-bit size and consists of a single field defined as follows 
(figure 6.1.3.4-1) 

- UE Contention Resolution Identity: This field contains the uplink CCCH SDU transmitted by MAC. 

! 

UE Contention Resolution Identity J Oct 1 

UE Contention Resolution Identity 

UE Contention Resolution Identity 

UE Contention Resolution Identity 

UE Contention Resolution Identity 

UE Contention Resolution Identity 

I 
I 
I 

Oct2 

Oct3 

Oct4 

Oct5 

Oct6 

Figure 6.1.3.4-1: UE Contention Resolution Identity MAC control element 

6.1.3.5 Timing Advance MAC Control Element 

The Timing Advance MAC control element is identified by MAC PDU subheader with LCID as specified in table 
6.2.1-1. 

It has a fixed size and consists of a single field defmed as follows (figure 6.1.3 .4-1 ): 

- Timing Advance: This field indicates the amount of timing adjustment in 0.5 JlS that UE has to apply. The length 
of the field is [8] bits. 

Timing Advance ! Oct 1 

Figure 6.1.3.5-1: Timing Advance MAC control element 

Editor's note: Whether all 8 bits are needed and what the value range is are FFS. 

6.1.3.6 Power Headroom MAC Control Element 

The Power Headroom MAC control element is identified by a MAC PDU subheader with LCID as specified in table 
6.2.1-1. It has a fixed size and consists of a single octet defmed as follows (figure 6.1.3.6-1): 

- R: reserved bits; 

- Power Headroom: this field indicates the power headroom. The length of the field is 6 bits . 

._I _R-'1'--R-'I __ P_o_w_er_H_e_ad_r_oo_m _ ____,l Oct 1 

Figure 6.1.3.5-1: Power Headroom MAC control element 
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6.1.4 MAC PDU (transparent MAC) 

A MAC PDU consists solely of a MAC Service Data Unit (MAC SOU) whose size is aligned to a TB; as described in 
figure 6.1.4-1. 

MACSDU 

4--------MAC payload'--------~~ 

Figure 6.1.4-1: MAC PDU (transparent MAC) 

6.1.5 MAC PDU (Random Access Response) 

A MAC PDU consists of a MAC header and one or more MAC Random Access Responses (MAC RAR) as described 
in figure 6.1.5-4. 

The MAC header is of variable size. 

A MAC PDU header consists of one or more MAC PDU sub-headers; each subheader corresponding to a MAC RAR 
except for the Back off Indicator sub-header. 

A MAC PDU subheader consists of the three header fields E/TIRAPID (as described in figure 6.1.5-1) but for the 
Backoff Indicator subheader which consists of the five header field E/T/RIRIBI (as described in figure 6.1.5-2). 

A MAC RAR consists of the three fields TAIUL Grant/Temporary C-RNTI (as described in figure 6.1.5-3) 

I I I 

L_l E____j_l _T ..LI ___ R_AP_Io __ __JI Oct 1 

Figure 6.1.5-1: EIT/RAPlD MAC sub-header 

I I I I I I 

I'--E--~.I_T.....~...I_R...~.-1 R__,___l __ el _ __,l oct 1 

Figure 6.1.5-2: EIT/RIRIBI MAC sub-header 

TA I Oct 1 
TA UL Grant Oct 2 

UL Grant Oct3 

UL Grant Oct4 

Temporary C-RNTI Oct5 

Temporary C-RNTI Oct6 

Figure 6.1.5-3: MAC RAR 
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E/RIRAPID 
subheader 1 

EIRIRAP.ID' 
subheader 2 I 

MAC header I MAC RAR 1 I MAC RAR 2\ 

._-----MAC payloadf---------;•~ 

Figure 6.1.5-4: MAC PDU consisting of a MAC header and MAC RARs 

6.2 Formats and parameters 

6.2.1 MAC header for DL-SCH and UL-SCH 

The MAC header is of variable size and consists of the following fields: 

- LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SOU or 
the type of the corresponding MAC control element or padding as described in tables 6.2.1-1 and 6.2.1-2 for the 
OLand UL-SCH respectively. There is one LCID field for each MAC SOU, MAC control element or padding 
included in the MAC POU. The LCID field size is 5 bits; 

- L: The Length field indicates the length of the corresponding MAC SOU or MAC control element in bytes. 
There is one L field per MAC POU subheader except for the last subheader and sub-headers corresponding to 
fixed-sized MAC control elements. The size of the L field is indicated by the F field; 

- F: The Format field indicates the size of the Length field as indicated in table 6.2.1-3. There is one F field per 
MAC POU subheader except for the last subheader and sub-headers corresponding to fiXed-sized MAC control 
elements. The size of the F field is I bit. If the size of the MAC SOU or MAC control element is less than I28 
bytes, the UE shall set the value of the F field to 0, otherwise the UE shall set it to 1; 

- E: The Extension field is a flag indicating if more fields are present in the MAC header or not. TheE field is set 
to 11 I 11 to indicate another set of at least RJRIE/LCID fields. The E field is set to 110 11 to indicate that either a MAC 
SOU, a MAC control element or padding starts at the next byte; 

- R: Reserved bits. 

The MAC header and sub-headers are octet aligned. 

Table 6.2.1-1 Values of LCID for DL-SCH 

Index LCID values 
00000 CCCH 

00001-xxxxx Identity of the logical channel 
xxxxx-11011 Reserved 

11100 UE contention Resolution Identity 
11101 Timin~:~ Advance 
11110 DRX Command 
11111 Padding 
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Table 6.2.1-2 Values of LCID for UL-SCH 

Index LCID values 
00000 CCCH 

00001-yyyyy Identity of the lo!:lical channel 
yyyyy-11010 Reserved 

11011 Power Headroom Report 
11100 C-RNTI 
11101 Short Buffer Status Report 
11110 Long Buffer Status Report 
11111 Padding 

Table 6.2.1-3 Values ofF field: 

Index Size of Length field (In bits) 
0 7 
1 15 

Editor's note: lt is FFS whether this MAC header applies only to DLIUL SCH or also to other transport channels. 

Editor's note: xxxxx and yyyyy are FFS 

6.2.2 MAC header for Random Access Response 

The MAC header is of variable size and consists of the following fields: 

- E: The Extension field is a flag indicating if more fields are present in the MAC header or not. The E field is set 
to "I" to indicate another set of at least E/TIRAPID or E/TIR/RJBI fields. The E field is set to "0" to indicate that 
a MAC RAR starts at the next byte; 

- T: The Type field is a flag indicating whether the MAC subheader contains a Random Access ID or a Backoff 
Indicator. The T field is set to "0" to indicate the presence of a Backoff!ndicator field in the subheader (Bl). The 
T field is set to "1" to indicate the presence of a Random Access Preamble ID field in the subheader (RAPID); 

- R: Reserved bit; 

- BI: The Backoff Indicator field identifies the overload condition in the cell. The size of the BI field is 4 bits; 

- RAPID: The Random Access Preamble IDentitfier field identifies the transmitted Random Access Preamble (see 
subclause 5.1.3). The size ofthe RAPID field is 6 bits. 

The MAC header and sub-headers are octet aligned. 

6.2.3 MAC payload for Random Access Response 

The MAC RAR is of [fixed] size and consists of the following fields: 

- T A: The Timing Advance field indicates the required adjustment to the uplink transmission timing to be used for 
timing synchronisation (see subclause 4.2.4 of [2]). The size of theTA field is [II] bits; 

- UL Grant: The UpLink Grant field indicates the resources to be used on the uplink. The size of the UL Grant 
field is [21] bits; 

- Temporary C-RNTI: The Temporary C-RNTI field indicates the temporary identity that is used by the UE during 
Random Access. The size of the Temporary C-RNTI field is 16 bits. 

The MAC RAR is octet aligned. 

Editor's note: The size of theTA and UL Grant field is FFS 
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7 Variables and constants 
Editor's note: This subclause defines the variables and constants used by MAC. 
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7.1 RNTI values 
RNTI values are presented in Table 7 .1-1. 

Table 7.1-1: RNTI values. 

Value hexa-decimal) RNTI 
FDD TDD 

0000-0009 0000-0038 RA-RNTI 
OOOA-FFF2 003C-FFF2 C-RNTI, Semi-Persistent 

Scheduling C-RNTI and 
Temporary C-RNTI 

FFF3-FFFC Reserved for future use ---- -_.._._... 
t-t-t-t: l"'·f"(N II 

FFFF SI-RNTI 

7.2 Backoff Parameter values 
BackoffParameter values are presented in Table 7.2-1. 

Table 7.2-1: Backoff Parameter values. 

Index Backoff Parameter value (ms) 
0 0 
1 10 
2 20 
3 30 
4 40 
5 60 
6 80 
7 120 
8 160 
9 240 
10 320 
11 480 
12 960 
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been flushed, it is in multiple places of TS 36.321 specified that the UE shall flush one or more HARQ buffers and 

consider the next transmission a first transmission. 

The decision whether or not to treat the next transmission as a new transmission should be handled by the HARQ 

entity. 

2) After reaching the maximum number of transmission attempts, the HARQ 

process flushes the HARQ buffer. If the UE then misses an uplink grant on PDCCH it may happen to receive two 

consecutive grants with the same NDI value even though the latter attempts to trigger transmission of new data. 

For this case it should be assumed that a grant was lost and the UE shall consider the next transmisson a new 

transmission also for this case. 

even if the NDI indicates a retransmission request. 

In certain error cases (lost UL grant) the UE cannot use the following valid grant for a new uplink transmission. 

a X Other core specifications a 

X Test specifications 

X O&M Specifications 

FIRST MODIFIED SECTION 

5.1 .6 Completion of the Random Access procedure 

At successful completion of the Random Access procedure, the UE shall: 

-discard explicitly signalled Random Access Preamble and PRACH Mask Index, if any; 

- flush the HARQ buffer used for transmission of the MAC PDU in the Msg 3 buffer; 

- if the PREAMBLE_ TRANSMISSION_COUNTER is greater than PREAMBLE_ TRANS_MAX: 

-indicate recovery from a Random Access problem to upper layers. 

NEXT MODIFIED SECTION 

5.2 Maintenance of Uplink Time Alignment 

The UE has a configurable Time Alignment Timer. The Time Alignment Timer is valid only in the cell for which it 

was configured and started. 

The UE shall: 

- when a Timing Advance Command MAC control element is received: 

- apply the Timing Advance Command; 
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-start the Time Alignment Timer (if not running) or restart the Time Alignment Timer (if already running). 

-when a Timing Advance Command is received in a Random Access Response message: 

- if the Random Access Preamble and PRACH resource were explicitly signalled: 

- apply the Timing Advance Command; 

- start the Time Alignment Timer (if not running) or restart the Time Alignment Timer (if already running). 

- else, if the Time Alignment Timer is not running or has expired: 

- apply the Timing Advance Command; 

-start the Time Alignment Timer; 

-when the contention resolution is considered not successful as described in subclause5.1.5, stop the Time 

Alignment Timer. 

-else: 

- ignore the received Timing Advance Command. 

-when the Time Alignment Timer has expired or is not running: 

-prior to any UL-SCH transmission, use the Random Access procedure (see subclause 5.1) in order to obtain 

uplink Time Alignment. 

-when the Time Alignment Timer expires: 

- flush all HARQ buffers; 

-notify RRC of PUCCH/SRS release; 

- clear any configured downlink assignments and uplink grants. 

NEXT MODIFIED SECTION 

5.4.2.1 HARQ entity 

There is one HARQ entity at the UE, ~AJhich maintains a number of parallel HARQ processes allowing transmissions 
to take place continuously while waiting for the feedback on the successful or unsuccessful reception of previous 

transmissions. 

The number of parallel HARQ processes is specified in [ 2], clause 8. 
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At a given TTI, if an uplink grant is indicated for the TTI, the HARQ entity identifies the HARQ process for 
which a transmission should take place. 

It also routes the received feedback (ACK/NACK information), MCS and resource, relayed by the physical layer, 

to the appropriate HARQ process. 

If TTI bundling is configured, the parameter TTI_BUNDLE_SIZE provides the number of TTis of a TTI bundle. 

Within a bundle HARQ retransmissions are non-adaptive and shall be performed without waiting for feedback from 

previous transmissions according to TTI_BUNDLE_SIZE. The feedback for a bundle is only received for the TTI 
corresponding to TTI_BUNDLE_SIZE. 
A retransmission of a TTI bundle is also a TTI bundle. 

For transmission of an uplink message containing the C-RNTI MAC control element or an uplink message including a 
CCCH SDU during Random Access (see section 5.1.5) TTI bundling does not apply. 

For each TTI, the HARQ entity shall: 

- identify the HARQ process associated with this TTI; 

- if an uplink grant has been indicated for this TTI: 

- if the received grant was not addressed to a Temporary C-RNTI on PDCCH and if the NDI provided in the 

associated HARQ information has been toggled compared to the value in the previous transmission of this HARQ 

process; or 

- if this is the very first transmission for this HARQ process (i.e. , no previous NDI is available); or 

- if the HARQ buffer is empty; 
or 

- if the uplink grant was received in a Random Access Response: 

- if there is a MAC PDU in the Msg 3 buffer and the uplink grant was received in a Random Access 

Response: 

-obtain the MAC PDU to transmit from the Msg3 buffer. 

-else: 

-obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity; 

- deiiver the MAC PDU and the upiink grant and the HARQ information to the identified HARQ process; 

-instruct the identified HARQ process to trigger a new transmission. 

-else: 
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- deliver the uplink grant and the HARQ information (redundancy version) to the identified HARQ 

process; 

-else, if the HARQ buffer of the HARQ process corresponding to this TTI is not empty: 

- instruct the identified HARQ process to generate a non-adaptive retransmission. 

When determining if NDI has been incremented compared to the value in the previous transmission UE shall ignore 

NDI received in all uplink grants on PDCCH for its Temporary C-RNTI. 

NOTE: A retransmission triggered by the HARQ entity should be cancelled by the corresponding HARQ process if 
it collides with a measurement gap or if a non-adaptive retransmission is not allowed. 

Page 6 13.08.2009 08:37:25 

EVOLVED-0003218 
SAMSUNG 1006-0183



Docket No.: 0465-2287PUS 1 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Sung"Iun PARK et al. 

Application No.: 12/538,514 

Filed: August 10, 2009 

For: DATA TRANSMISSION METHOD AND USER 
EQUIPMENT FOR THE SAME 

Confirmation No.: 7519 

Art Unit: 2617 

Examiner: Not Yet Assigned 

INFORMATION DISCLOSURE STATEMENT 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

(PATENT) 

Applicant(s) hereby submit(s) an Information Disclosure Statement for consideration by the 

Examiner. 

I. LIST OF PATENTS. PUBLICATIONS OR OTHER INFORMATION 

The patents, publications, or other information submitted for consideration by the Office are 

listed on the PTO-SB08. 

II. COPIES 

a. Copies of foreign patent documents, non-patent literature and other information. 

D b. REFERENCES PREVIOUSLY CITED OR SUBMITTED: Copies of any 

information not provided can be found in one or more of the following applications which has been 

relied upon for an earlier filing date under 35 U.S.C. § 120: 

Birch, Stewart, Kolasch & Birch, LLP EHC/cml 

EVOLVED-0003219 
SAMSUNG 1006-0184



Application No.: 12/538,514 Docket No.: 0465-2287PUS1 

III. CONCISE EXPLANATION OF THE RELEVANCE 

0 a. NON-ENGLISH LANGUAGE DOCUMENTS: A concise explanation of the 

relevance of all non-English language patents, publications, or other information listed is as follows: 

b. ENGLISH LANGUAGE SEARCH REPORT OR FOREIGN PATENT OFFICE 

COMMUNICATION: An English language version of the search report or Foreign Patent Office 

communication that indicates the degree of relevance is attached. An Office Action issued August 

20, 2009 in corresponding Great Britain Application No. 0912850.5 is submitted herewith. 

D c. OTHER: The following additional information is provided. 

IV. STATEMENT UNDER 37 C.F.R. § 1.97(e) 

The undersigned hereby states that: 

D a. Each item of information contained in the IDS was first cited in any communication 

from a foreign patent office in a counterpart foreign application not more than 30 days prior to the 

filing of this IDS. This statement does not relate to English language counterparts not listed in a 

communication from the foreign patent office. Such English language counterparts are provided to 

aid the Examiner's consideration of non-English items first cited in the communication from the 

foreign patent office; or 

0 b. Each item of information contained in the IDS was first cited in any communication 

from a foreign patent office in a counterpart foreign application not more than three months prior to 

the filing of this IDS. This statement does not relate to English language counterparts not listed in a 

communication from the foreign patent office. Such English language counterparts are provided to 

aid the Examiner's consideration of non-English items first cited in the communication from the 

foreign patent office; or 

0 c. No item of information contained in the IDS was cited in a communication from a 

foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing 

2 EHC/cml 

EVOLVED-0003220 
SAMSUNG 1006-0185



Application No.: 12/538,514 Docket No.: 0465-2287PUS 1 

the certification after making reasonable inquiry, no item of IDS was known to any individual 

designated in 3 7 C.F .R. § 1.56( c) more than three months prior to the filing of the IDS. 

D d. Some of the items of information in the IDS were cited in a communication from a 

foreign patent office. Such items were first cited in a communication from a foreign patent office in a 

counterpart foreign application not more than three months prior to the filing of this IDS. This 

statement does not relate to English language counterparts not listed in a communication from the 

foreign patent office. Such English language counterparts are provided to aid the Examiner's 

consideration of non-English items first cited in the communication from the foreign patent office. 

As to the remaining items of information, to the knowledge of the person signing the certification 

after making reasonable inquiry, such remaining items were not known to any individual designated 

in 37 C.F.R. § 1.56(c) more than three months prior to the filing ofthis statement. 

V. FEES 

D a. This Information Disclosure Statement is being filed concurrently with the filing of a 

new patent application or Request for Continued Examination. No fee is required. 

b. This Information Disclosure Statement is being filed within three months of the filing 

date of an application. No fee is required. 

D c. This Information Disclosure Statement is being filed before the mailing date of a first 

Action on the merits. No fee is required. If a first Office Action on the merits has issued, please 

consider this IDS under 37 C.F.R. § 1.97(c) and see the statement under 37 C.F.R. § 1.97(e) below. 

If no statement has been made, charge our deposit account for the required fee. 

0 d. This Information Disclosure Statement is being filed before the mailing date of a 

Final Office Action or before the mailing date of a Notice of Allowance (see 37 C.F.R. § 1.97(c)(l)). 

0 No statement. The fee as required by 37 C.F.R. § 1.17(p) is provided. 

or 

0 See the above statement. No fee is required. 

3 EHC/cml 

EVOLVED-0003221 
SAMSUNG 1006-0186



Application No.: 12/538,514 Docket No.: 0465-2287PUS1 

D e. This Information Disclosure Statement is being filed after the mailing date of a Final 

Office Action or after the mailing date of a Notice of Allowance (see 37 C.F.R. § 1.97(d)), see the 

statement above. The fee as required by 3 7 C.F .R. § 1.17 (p) is provided. 

VI. PAYMENT OF FEES 

D The required fee is listed on the attached Fee Transmittal. 

!2J No fee is required. 

If the Examiner has any questions concerning this IDS, please contact the undersigned. If it is 

determined that this IDS has been filed under the wrong rule, the USPTO is requested to consider 

this IDS under the proper rule and charge the appropriate fee to Deposit Account No. 02-2448. 

Dated: October 2, 2009 

Attachment(s): 
[2J PTO/SB/08 

12:1 
12:1 
D 
D 
D 

Documents 
Foreign Patent Office Communication 
Foreign Search Report 
Fee 

Respectfully submitted, 

By '=--f: db && c_ tJ 
Esther H. Chong 
Registration No.: 40,953 . 
BIRCH, STEWART, KOLASCH & BIRCH, LLP 
811 0 Gate house Road 
Suite 1 00 East 
P.O. Box 747 
Falls Church, Virginia 22040-0747 
(703) 205-8000 
Attorney for Applicant 

4 EHC/cml 

EVOLVED-0003222 
SAMSUNG 1006-0187



PTO/SB/OBa (07-09) 
Approved for use through 07/31/2012. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to resQond to a collection of information unless it contains a valid OMB control number. 

Substitute for form 1449/PTO Cornplete if Known 

Application Number 12/538,514-Conf. #7519 

INFORMATION DISCLOSURE Filing Date August 10, 2009 

STATEMENT BY APPLICANT First Named Inventor Sung Jun PARK 

Sheet j 

Examiner 
Initials* 

Examiner 
Initials* 

Examiper 
Initials 

Art Unit 2617 
(Use as many sheets as necessary) 

Examiner Name Not Yet Assigned 

Cite 
No.' 

Cite 
No.' 

Cite 
No. 1 

CA 

CB 

1 I of I 1 Attorney Docket Number 0465-2287PUS1 

U.S. PATENT DOCUMENTS 
Document Number Publication Date Name of Patentee or 

Pages, Columns, Unes, Where 

Number-Kind Code2 ( if known) MM-DD-YYYY Applicant of Cited Document 
Relevant Passages or Relevant 

Figures Appear 

FOREIGN PATENT DOCUMENTS 

Foreign Patent Document Publication 
Name of Patentee or 

Pages, Columns, Lines, 
Date Where Relevant Passages 

Country Code' -Number4-Kind Code' (if known) MM-DD-YYYY Applicant of Cited Document Or Relevant Figures Appear 

NON PATENT LITERATURE DOCUMENTS 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of 
the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue 

number(s), publisher citv and/or countrv where published. 

3GPP TS 36.321 V8.2.0., "3rd Generation Partnership Project; Technical Specification Group 
Radio Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA) Medium Access 
Control (MAC) protocol specification(Release 8J, pgl>. 1-33, M~ 2008 

3rd Generation Partnership Project (3GPP), "Enforcing New Transmission After Flushing 
HARQ Process", pgs. 1-6, February 9-13, 2009, Athens, Greece, XP050323002 

I Date 
Considered 

T" 

... 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this fonm with next communication to applicant. 'Applicant's unique citation designation number (optional). 2 See Kinds Codes of 
USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For 
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document 
by the appropriate symbols as indicated on the document under WI PO Standard ST.16 if possible. 6 Applicant is to place a check mark here if English language 
Translation is attached. 

Birch, Stewart, Kolasch & Birch, LLP EHC/cml 

EVOLVED-0003223 
SAMSUNG 1006-0188



• Patent 
o Utility Model 

] PRIOR ART SEARCH REPORT [ 
o Design (For Request for Preferential Examination) 

0 B"bl" h. D t I 10grap1 IC a ao 
Petitioner Yong In KIM Requested Notice Date 2009-10-27 

Aoolication No. 1 0-2009-0057128 Filir~Date 2009-06-25 
Priority No. us 61/087,988 Priority Date 2008-08-11 

Notice Date from KIPO 2009-10-27 
Search Period 2009-10-23 -

2009-10-27 

Olnternational Patent Class IPC o 

H0481/18, H0481/16 

oSearch Method and Search Resultso 

Summary of HARQ*, Auto Repeat*, Auto Re-transmission*, Grant*, 
Computerized KeyWords Approval*, Permission*, consent*, Uplink, Control Signaling, 
Search PUCCH,PRACH 

Kinds of DB 

IPC for Search H04B*, H04W*, H04L* 

Searched Korea I USA I Japan I EP I PCT I Others 
Countries 0 I 0 I 0 I 0 I 0 I 0 

Number of Related 
DB Search Equation Searched Art 

Cases Gazette 

(uplink*, uplink,*, reverse stream*, 
Computerized upstream*, downlink*, downlink*, 

Search downlink*, downstream*, downlink*,) 
(Search and (random*, random*, random*,) and 254 1, 2 

Histories by (connection*, access*, access*, 
DBs) control*, interruption*) and (signal*, 

signal*, ACK*, NACK*, signal*) 
PAT, U M/Korea (arq*, arq*, HARQ*.(Re transmission*, 

Retransmission*, repeat transmission*, 
repeat transmission*, re transmission*, 
re trial*, retry*, retry*, 
retransm*)near/3(ask*, request*,ask*, 161 2 
request*)) and (uplink*, uplink*, 
upstream*, downlink*, downlink*, 
downlink*, downstream*, downlink*) and 
(grant*, approval*, permission*, grant*) 

(uplink*, upstream*, downlink*, 
downstream*) and 
(random* ,[near/1)access, RACH*) and 305 

IPDL (or) 
(signal*, ACK*, NACK*) and (H04B*, 
H04W*, H04L *) 

PAT,U~v~/Japan 
(arq*, or (automat*near/1 ("repeat 
request"))) and (harq* or harq* or 
"hybread automat*" or "hybrid arq*") and 

102 5 

(grant* Allow*) and (buffer*) 

(arq* or (automat*near/1 ("repeat 

USPTO (or) 
request"))) and (harq* or harq* or 

467 4 
I"HT Ill ''"''"' , .... 

"hybread automat*" or "hybread arq*') 

' 

EVOLVED-0003224 
SAMSUNG 1006-0189



and (grant*,AIIow*) and (buffer*) 

(arq* or (automat*near/1 ("repeat 

EPO request"))) and (grant*, Allow*) and 36 

(buffer*) (H04B*, H04W*, H04L*) 

(arq* or (automat*near/1 ("repeat 

WI PO 
request"))) and (harq* or harq* or 

24 
"hybrid automat*" or "hybrid arq*) and 

(grant*, Allow*) and (buffer*) 

Abstract of Disclosed is a method for transmitting data stored on message buffers by uplink approval signals 
This 
Application to the base station. 

[Elements] 

A. Receive uplink approval signal through the specific messages transmitted from the base 

station. 

B. Decide whether the data on message 2 buffer exist which transmitted from uplink approval 

signal. 

C. Decide whether the data received from specific message is randomly connected answering 

message. 

D. Transmit stored message on butter to the base station if the stored data is found on message 3 

buffer and the specific message is a randomly connected answering message. 

Important Prior Art Gazette 
Associated 

Gazette No. 
Related content as for Related content as for 

Claims 
the problem to be solved technical solution 

A controlling method of A controlling method 

data terminal of of data terminal of 

0 KR1 020070055004 A 
scheduling grant which scheduling grant 

is used for scheduling which is used for 

reversed data scheduling reversed 

transmission. data transmission. 

Allocating wireless 
Allocating wireless 

resources according 
Search resources according to 

to asynchronous 
Results 0 KR1 020070107619 A 

asynchronous random 
random adopted 

adopted connection 
connection status 

status from the data 
from the data 

terminal. 
terminal. 

Receive grant signal Receive grant signal 

0 US20070115871 A1 scheduling WTRU and scheduling WTRU 

Node-B. and Node-B. 

A method of re- A method of re-

transmitting data transmitting data 

0 KR1020080030941 A including the re including the re 

transmitting stages of transmitting stages of 

refused uplink data. refused uplink data. 

Comparison 
Gazette No. 

Same and Different Matters between Present Relevancy 

(by Claims) Application and Prior Art Gazette 

1,7 0 KR1 020070055004 A Cited reference 1 A 

EVOLVED-0003225 
SAMSUNG 1006-0190



0 KR1020070107619A 

o US20070115871 A1 

0 KR1020080030941 A 

5 JP20080103862 A 

Searcher 
Position KIPRIS 

[Abstracts, claim, Drawing 8) 

- Decision making of scheduling grant that 

scheduling reverse data transmission in mobile 

communication system. 

[Similarities and differences) 

A method of receiving and scheduling grant signal 

for reverse data transmission is not mentioned. A 

method about message 3 buffer is not mentioned, 

also. 

Cited reference2 

[Abstracts, claim 1) 

Provides the solution of controlling conflicts of 

random connection requests and improve the call 

response. Also provide a random connection 

method of allocating wireless resources of 

adoptable uplink according to the asynchronous 

random connection of data terminal. 

Cited reference 3 

Receiving grant signals scheduling WTRU and 

Node-8, calculating amount of power needed for 

transmitting to exclusive channel and transmitting 

them. 

[Abstracts, Claim 1, Drawing 1] 

Receiving the first grant message including the 

fist NDI which shows the status of transmission 

and re-transmission of new data and the first 

resource allocating information for uplink data 

transmission, and retransmitting data including 

the stages of retransmission refused uplink data. 

[Abstracts, Claim] 

A method of collecting retransmitted uplink packet 

used for mobile communication system that the 

base station using HARQ receives MAC-PDU 

from mobile data terminal. 

To 
Contact 

Searcher in Charge: 02-6915-6455 

Client Dissatisfaction Report: 

080-012-7700 

A 
A 

A 

A 

Name Jong Won, CHOI mailto:isdoor@hanmail.net 
Respectfully, th1s Petition rs hereby -submrtted to the Commrssroner of KIPO 

oAttachmentso 1. Copies of Specification and Drawings of Application 

EVOLVED-0003226 
SAMSUNG 1006-0191



2. Copies of Prior Art Gazettes 

EVOLVED-0003227 
SAMSUNG 1006-0192

2. Copies of Prior Art Gazettes

EVOLVED-0003227



\< o V'QO.;Y\ S"" e~ re..-h 

~ 2 A1 'i!j :2:.: PRE-AA09-0994 

~ 2!~~o1~!1!9A 
~ Korea Institute of Patent Information 

\Q.epo¥1- by 
1/tOf'llr f'-1 r f<l~ 

.A 1 ~~ o 1 . 71 ..a.. o 1 
L.:OL.:·ClOL.: 

2009.10.27 

EVOLVED-0003228 
SAMSUNG 1006-0193



0 

AI ;<1 01 
~C>~ 

, ... , AI RAI of E. .5l. 
. C?-O~~t.,....,;C)O 

~: C.l ;q '2.! ~ ~ 

~~el 

{:j ~ 71 ~~A~ ~.::ilA-i 
(Sf--tj~A~~~~) 

~J\If!~~ 2009. 10. 27 

§~t!:i2. 10-2009-0057128 §~~ 2009. 06. 25 
5.f.tj~IC22. US61/087.988 ~{:j~~~~ 2008.08.11 

.§. ~ 5;;;1 ~XI QJ 2rill0 j(1 ')7 A J..t II :J~ £)('\{\() "' 
f)') _____ f)(\{\('\ 

'" '17 
--L /\f ./I ~,.....; ~VVV. IV, L0 LVV~. IV.~/ 

( ~X11~&1~¥.-(IPC)] 

jH0481/18. H0481!16 

c::J -.a~ ""' =-.= 

~~~ 
HARO•. Af§~~·.Af§ XH~§• . .:JE:!!§.•. '62.!•. 01Jf•. 01st•. ~'83. :\1101 \I.J.'§.'a. 
PUCCI-I. PRACH 

~ {::.~ E: ~ DB$~ 

Jil H ~~e! 
H04B•. H04W•. H04L• 

IPC~--¥f. 

~-~~ I 01~ I 01 se I EP I ~X11~01 I JIEf 
~M~Jf 

2~ 

0 I 0 I 0 I r. 1 0 I 0 v 

~~ -~-~ 8 -~ DB ~~6.! 
~~~ ~~{:!~ 

(DB~ ~-~0!?:::!} )1 !'-. JI~§E! 
-- 1 

W@!'83.•. ~'83•. Q:\gj@!•. uplink•. upstream•. ofg;<a3•. Cf§ 
'E':!3•. downlink•. downstream•. ;:!:g)g;•) and (E!!~•. ?:!~·. 

254 1 . 2 
random•) and (GJ~·. GJ2•. Q.l:iJ.dl.:::"::•. ~-'11.:::"::•. access•. X11 01 *. 2.f 
;;:•) and (.!..I.J.'§I• ,\1::::2'§.•. ACK•. NACK•. signal•) 

---- ... . - --·-·-··--·--· -- --······----- ------~---- - _., ~---- ·-· 
~~ .:;;LH 

(OliO\'&Ji't•. arq•. HARO•.([fAI~§•. GAl t:l§•. ~~~@·. 12i-g, 
C:! 5 *. XH C:! s*. J:HJ,I 5: •. C.l§.cJOI•. retry•. retransm•)neari3(H~·. 
fF?•. ask•. request•)) and(~ gf'a 3•. ~ '8 3•. Q:l g)~·. uplink•. 161 2 

upstream•. ofgj''83•. 0§'83•. downlink•. downstream•. ~gt~ 
•) and (..J.f:~§.•. §\?!•. 01Jf•.Grant•) 

( uplink•. upstream•. downlink•. downstream•) and 
(random• [near/1 )access. RACH•) and (signal•. ACK•. NACK•) 305 

IPDL (or) 
and (H04B•, H04W•. H04L•) 

~2d~~~ 
.... . . ··-··-·· -··- ······-~ ----·---·--·--. 

(arq• or (automat• near/1 ("repeat request"))) and (harq• or h-
arq• or "hybrid automat•" or "hybrid arq•") and (grant•. Allow•) 102 5 

and (butter*) 

USPTO 
(aro• or (automat• near/ 1 ("repeat request"))) and (haro• or h-

(or)·~~ 

;USPAT 
arq• or ''hybrid automat• or "hybrid arq•") and (grant•. Allow•) 467 4 

01 ;:t~S'!. and (buffer•) 

(arq• or (automat• near/1 ("repeat request"))) and (harq• or h-
EPO arq• or "hybrid automat•" or "hybrid arq•") and (grant•. Allow•) 36 

and (buffer•) (H04B•. H04W•. H04L•) 

(arq• or (automat• near/1 ("repeat request"))) and (harq• or h-
WI PO arq• or "hybrid automat•" or "hybrid arq•'') and (grant•. Allow•) 24 

and (buffer•) 

[ §'l ~ ) 2! g; '8 3 g 2.! -t.! 2: Oll ITf C'J Oll AI J\1 t:H u1 Oll Xi ~ e! C11 0 I E1 ~ Jl J.::I.::;:;OII C:! 5 

[JI~B.~)A. JIXI.::;:;,:2£~E1 ~~ 011.\IJ\1~ ~oH -2Jgf'83 §£! tJ:Q~ *~ 
E~ ~J R9.f B. 2!~'83 §£! -t.!£ 4-t.!AI Olll,IXI2 t:HJI10H J1~~ C11 01 El eXH01Sf.' EJ~ 

C . §X; Oii AI J\1 Jf ?:! 2.l ~ ~ § ~ Oil AI J\1 2.! J\1 01 !Ef ~ B ~ .....,0 

D. r:HIAIXI3 t:HTIHlll A-m'E! C1101E1Jf eXHof0:1. ~~ DilfHIJf ?:!£!~~ §~ Gil /,1 Xl\?.1 ?:3¥·. 
lH TI1 £1 X1&~1 C11 01 E1 JIX1.::;:;2.S:. ~§ 

EVOLVED-0003229 
SAMSUNG 1006-0194



Cf!tJI@i23 
{~:?gr~) 

1./ 

iiH~Cif::L!:A:f oft=- JlfXil g 
~~j}f ~F.1§ Lll§ 

JlfAii5H ~ ¢ 8 g 
~~ Jlf ~~§ LH§ 

9:1~~ CiiOIEi ~5~ ~711~ ();t:lf8~ rJIOIEJ ;.::;-"--£ A:UJ""2.1~LJI 
2.1=1)1 oi~H JL£'_rl'- A:lll"" -,oo t..l ·l ~<!>e --'lliaoOr 

/t-.1'. ·, KR 1 020070055004 A 0 Or -r· 
0 

Ar 0 I- ;::: --'I "" 0 1 ~~~ 11 R r1 != A :u1"" 2.1 'C!1 E l\11 rn 
\.Y ~ .::J E:J! §_ OJI [j-~ 81li ~ § 6,1- T 0 1\f o I- ~ -- .II i§" o ...1. ~ _ VI. LL[ 

~ 8~~ ~~ 'ZJ~ l:j f I:H C)= 

@ US20070115871 Al Node-82.' ~7ll~~ofJI '?I 2.' ~7il~\50fJI '?IE! ::J'21!§. t!.2.~ 

8{~\53 CiiOIEl~ tJI~~~~ 8J"gj~3 r:IIOIH~ tJI:>::;~:S::C?':i' XII 
@ KR1020080030941 A .s?.£ XH~sofc 8Jll~ C-J .!t ~i@;oH:= 8Jjl~ [i .!t~oH::· XHC:~s 

i KR 1 0200 70055004 A 2.! § § ~ i 
[9.2{. ~-=?~. !I£l28] 
Ol§~t' AI~~Ollf~ 9:1~~ CiiOIEi f.i§~ ~7H~~ofJI ~loll Af 
§ £1 c :::::: 71! ~ ~ ::J E!! §_ ~ ~ ~ :ilf ~ 711 ~ ~ ::J ~-H §_ 0!1 [[f E 8 ~ ~~ 
£;<;f t:lftH 
0....., 0~ 

[~Af~ ~ ~fOI ~] 

9:1~~ CiiOIEi f.!6~ ¥1~ ::Jf:!:i§.(§2.!J c£~ 9t!orO:i c::::tll~ 
~oft=- ~\;l;JOIU Ollf.l::\13 l:HiHOil 2t~.f LH§.§ ~a£1(}j VXI \?i~ 

2 KR1020070107619 .A. 2.!§-§e! 2 

3 i.JS20070115871 A1 [9.2{. t~-=?(1)g{] 
.2. @!~~ .!?le_f XI~~ :fJ~.2Joi:J:.l. 'E:J~ ~~ fl-Tl 8~011 CH\?.' t~ 
t.l J I ~ ~ :\i! ~of~ A1 ~1 1li £ ~ Ei 91 tJ I § J I 2:J ~ ~ ~ 0 I ~ Oil ([I cf 
~-§~.9.~ 1=1"~E!3 -9~7~]~~ ~-~~ * ~c 2J~ ~e; ~~ 
eJ-~§~ ~~ 
.\f'.~ 6¢tJJIJI(WTRU)2.1 Node-82.' ::::::7ll~~ofJI ¥1~ .::JE:J!§: 
t.!.2.~ .¢0~0f f.!§:;tH';§ f.!§l§ 5fl~ power~ JjltfofO:I CiiOIF..i 

.~ KR 1 020080030941 A [ 9. 2.{. ~-=? ~ 1 . !I £l2 1) 

5 JP20080 103862 A 

~ ~$ !fc XH~s 01"¥'-~ LfEfLHc Xil 1 t.lrrCiiOIEiAIAIJJ(NDI) 
~ .!tE:fofc Xil 1 .:JE!!s [}jiAIXI(grant message)~ .¢t.!ofOi 8J"!Y 
\53 CiiOIEi~ tJI~~~.s?.£ XH~§ofc 8Jil~ C-! .!t~oH:: J.Hf.! 

[£2{, ~-=?~) 
Jl XI ;:;01 HARQ(Hybrid Acknowledge Request) ~c,~ ~ AffHH 
01§ 81§t£"¥'-Ei~ MAC(Medium Access Control)- PDU 
(Protocol Data Unit)~ ¢·~OH::: Ol~ §t! AI~~OH 01~0} 
;::: gj ~3 IiH3.! XH~§ £1.¢ ~~ ~g;J 

A 

~AfEIEL\f: 02-6915--6472 
~ S;' k! ::iJ ~ ~ eJ-~ C,l::;} : 080-0 12-· 7700 

'?I 2.f ~ 0 I ~ OJ ~ & Oil J!l Xi I ~ ~ Ll Cf . 

EVOLVED-0003230 
SAMSUNG 1006-0195



PTO/SB/OBb (07-09) 
Approved for use through 07/31/2012. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Substttute for form 1449/PTO Complete if Known 

Application Number 12/538,514-Conf. #7519 

INFORMATION DISCLOSURE Filing Date August 10, 2009 

STATEMENT BY APPLICANT First Named Inventor Sung Jun PARK 
ArtUntt 2617 

(Use as many sheets as necessary) 
Examiner Name D. D. Bost 

Sheet I 1 I of I 1 Attorney Docket Number 0465-2287PUS 1 

U.S. PATENT DOCUMENTS 

Examiner Cite 
Document Number Publication Date Name of Patentee or 

Pages, Columns, Lines, Where 
Relevant Passages or Relevant 

lnttials* No' Number-Kind Code2 (if known) MM-DD-YYYY Applicant of Cited Document Figures Appear 

AA* US-2007/0115871-A 1 05-24-2007 Zhang et al. 

FOREIGN PATENT DOCUMENTS 

Forei(!n Patent Document Publication 
Pages, Columns, 

Name of Patentee or Lines, 
Examiner Cite Date Applicant of Cited Document Where Relevant T" 
lnttials* No.' Country Code3 -Number'-Kind Code5 (if known) MM-DD-YYYY Passages Or Relevant 

Figures APpear 

BA KR-1 0-2007 -0055004-A 05-30-2007 ABS 
BB KR-10-2007-0107619-A 11-07-2007 ABS 
BC KR-1 0-2008-0030941-A 04-07-2008 ABS 
BD JP-2008-1 03862-A 05-01-2008 ABS 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. • CITE NO.: Those application(s) which are marked with an single asterisk(*) next 
to the Cite No. are not supplied (under 37 CFR 1.98(a)(2)(iii)) because that application was filed after June 30, 2003 or is available in the IFW. 1 APplicant's 
unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued 
the document, by the two-letter code (WIPO Standard ST.3). 4 For Japanese patent documents, the indication of the year of the reign of the Emperor must 
precede the serial number of the patent document. 5 Kind of document by the appropriate symbols as indicated on the document under WI PO Standard ST.16 if 
possible. 6 APplicant is to place a check mark here if English language Translation is attached. 

Exami~er 

Initials 

~Examiner I 
SignaturE'! 

Cite 
No.1 

NON PATENT LITERATURE DOCUMENTS 
Include name of the author (in CAPITAL LEITERS), title of the article (when appropriate), title of 
the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue 

number(sl. publisher, citv and/or countrv where published. 

I Date 
Considered 

,., 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. 

'Applicant's unique citation designation number (optional). 'APplicant is to place a check mark here if English language Translation is attached. 

Birch, Stewart, Kolasch & Birch, LLP EHC/klg 

EVOLVED-0003231 
SAMSUNG 1006-0196



..................... 

(19)A KOREAN INTELLECTUAL PROPERTY OFFICE 

KOREAN PATENT ABSTRACTS 

(11)Publication number: 1020070055004 A 
(43)Date of publication of application: 30.05.2007 

(21 )Application number: 

(22)Date of filing: 

(30)Priority: 

(51)1nt. Cl 

1020050113194 
24.11.2005 

H04B 7/26 

(71 )Applicant: 

(72) Inventor: 

SAMSUNG ELECTRONICS CO., 
LTD. 

KWAK, YONG JUN 
VAN LIESHOUT GERT JAN 
LEE, JU HO 

(54) METHOD AND AN APPARATUS FOR TRANSMITTING AND RECEIVING SCHEDULING GRANTS TO CONTROL UPLINK DATA 
TRANSMISSION IN A MOBILE COMMUNICATION SYSTEM, ESPECIALLY CONCERNED WITH ESTABLISHING AND ANALYZING 
CONTROL INFORMATION ASSOCIATED WITH AN E-DCH ACCORDING TO UPLINK PACKET TRANSFER CONDITIONS 

(57) Abstract: 
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absolute grant(802,803). If the received scheduling grant is an 

absolute grant, the UE sets a serving grant, which indicates the maximum allowable uplink resource of an E-DCH, to the 

absolute grant value of the absolute grant(804). In case it is judged that the received scheduling grant is not an absolute 

grant, however, the UE confirms whether the received scheduling grant is a relative grant which indicates UP or DOWN(805). 

If it is confirmed that the received scheduling grant is a relative grant which indicates UP or DOWN, the UE increases the 

LUPR(Last Used Power Ratio) to a value in a scheduling grant table, determines the increased value as a reference value, 

and sets the serving grant to a value which is higher or lower than the reference value by a grade(806). Then, based on the 

serving grant, the UE selects a suitable E-TFC(Transport Format Combination) and transmits E-DCH data using the selected 

E-TFC(808,809). 
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61 L-j]opq ~ 2 :'Vlbps 01-"J-£1 .Jl~_Q_£ ~~w r S:l~ ~'l:'l-B J.--j1=11.::':::.~ Al1-t'-~L}. UMTS~ 'i}E--]Lj! TI££~(lnternet 
Protocol: IP)31} ~ ,c'_ l111 ~ :rr S:_£ 2 g J.}%<5~ ~ .l111 ~ilL:@:- BJ-~ £1 {l :':;" o1 i:j- 7~~{j :':;" o14 ~ 7H 'i'l g J,}%<5-~ti]. l-i1 c if~ .:=i 1.fl 
9~ ct := 61 lli ~ % BOJ1 t} £ -8J-AJ- {j 4j: 01 ;;} 'o <5~ ct. 

£ 1 ,c'_ ~ ~ ~ 'il UMTS A].:::'.:: EiJ£1 4'--";-i {l ~ 1.:]1 E_-'f~ _=i(UMTS Terrestrial Radio Access Network: o] <5~ UTRANa]iQ- ;'2) 
'i)-)~ Lj-E}\)! TAj£a1ct. 

AJ-71 £ 1 g %~<5~~. UTRAN(12) ,c'_ 4'--";-i uj "'1161 71 ~(Radio Network Controller: o] <5~ RNC4 ;'2) ~)(16a, 16b)31} 7171 
~(Node B)~ (18a, 18b,18c, 18d)_50_ "T-Aj :s=161. A}%7} BW(User Equipment: UE)(20) g "C>~{l 1'j] E ~.:=i(Core Netvvork: 
CN)(10)_50_ '?1~~1-L!. 7]71.:;;-~(18a,18b,18c,18d)£1 <5~-'f10J1t- .s:;"]"'sq ~~ 0] ~:-Al~- '1- 9l_2_ti], 44£1 R:-JCC16a,16b)t
BR'":J-<5~ ~ <S-}qj £1 7171.::;;-~ (18a. 18b, 18c, 18d) g All61 <5~ _11_, 44 sq 7] ::z1.=;;-C 18a, 18b, 18c. 18d) ,c'. oH "i:f<5~ ~ <S-~qj £1 7~ ~ g 
"'1161~ct. <S-}Lj-9~ RNCOJ1 9~<5B "'1161 ~ C!J-~ 71 :,(1~~ 4 A.'R~ g '1}.~/.--j 4'-~uJ- J.--j~A].:::'.::Ej(Radio Netv,rork Subsystem: o] 
<5} RNSt.:] ;'2)1)-)(14a,14b)o]t.:].JI ~1-L!. 

RNC(16a,16b)~ 7}{lo] "'1]61<5~~ 71.A1~~(18a l-}J.A118d)9~ 4'-~ i:']~.::':::.~ ~e-J-<5~7--JL}-tl-i:'1<S-~9. 71A.1~~(18a l-tJ/(1 
18d),c'. {'J:«Jl -¥-;--1 t.i~.::':::.~ AJ1-t'-<S-}t- 91w-g~ ~1-L!. -¥-~-1 ~~.::':::.t- ~~£ "T-Aa.£161 S:l_2_tiJ. 7l::z1.:;;-~osa l..fl::zl 18d) 0l «'~l 

::g-<5~~ 4'-~ ~:'}-.:::'.::.~ zj7}7}B~<5}~ A.'R~£14'--";-i ~5-.:::'.::.~ £1u1~L!-. BW(20),c'_ ~7J 717J.:Ii£1 ~~ AJlo1 ;«J]::g-<5}~ 4'
-~ -2-]~.::':::.:;;. 0]-§--&-HA.--J-'j'--";-i /ZH'§.~ "T-Aj<S-}.JI~{l~ 'T-ii,HJ-'T- 9Jr+.!J-W(20)9] <Q 7J-OJ1A.--J~ 71.:<.1.:;:;--''-1- A,'R {}.9] T~,c'_ 4'
£1 u1 <5-~ti], S'..-3] ~~£ "T-Aj :s::] t- ~~ llr~-'ih<;- '?l 6l <5~ _!2..£, o1 <5} 7] ::z1.:;;-~ Cl8a Lfl71 18d)31} 1& ~ ,c>_ 6 'i'J ~1- £1 u] £A.--j '?'! B
~~o]q. 

'i'}'i'}(20)31} RNCC16a,16b) A}o]sq 'i}E--]3l']]o]_::':::.~ Uu 'i}E-]3f]Ja1.:::'.::4 i'!~tiJ. £ 20Jl 7}"-11~ ll]~~ "T±;=_; £A]<5}~q. Uu 
'?]Ei$J1a1.:::'.::~ B:-~(20)31} RNC(16a,16b) J.}o]OJ1 All61 {]~;:;_ i!L:@:-<5~71 qj<S-~o:j A}-§-:s::]~ «1161 ~~(Control Plane)31} ~ 
All r11 o] E-J ~ 1'!%<5}7] -'fl <5-~o:j A}-§-:s=1 ~ A}-§-.:z} 3IJ ~(User Plane)_2__50_ "T-~--8 ct. 

All61 ~~ -"..'1~(30)~ RRC(Radio Resource Control) :z1]~(34), RLC(Radio Link Control) :z1]~(40), l\IAC(Media 
Access Control) :z1]~(42), ~-2-](Physical: 01<5} PHY4 ;'2)~) 11]~(44)~ ;;--j~ 7.-Jt-l""l.JI. A}-§-7} ~'t! 7j_t;l_(32)0J]~ 
PDCP(Packet Data Control Protocol) :z11~(36), BMCCBroadcast/Multicast Control) 7-11~(38). RLC 111~(40), MAC 111 
~(42). ~~:z1]~(44)g 7--j~ 7.-J~BL!-. o:j7]0J] <;=_A]~ 7-1]~~ ~ ~~7.1]~(44),c'. 4 7~~0J] fl7.1<5~71] .£lti] MAC :z1]~(42) 
-'f-Ei RRC 11]~(34)'l}.:<.] ~ RNCOJ] qj.-x.] ~r+. !J-W_g. .5.'..~ :zj]~ ~ ~ "TH1 ~r+. 

~~ll]~(44),c'. 1]'-{1 ~~(Radio Transfer) 71-§-g o]-§-~ /§_l,l_ ~-~ J.--j1=11.:::'.::;:; .Ai1::g-<S-~~ 7j1~o1tiJ. OSI(OpenSystems 
Interconnection) _51_t:.Jl.91 «1]1 7j1~0J1 -&-H"'J-~r:+. ~ i:'] :z1]~(44)4 MAC :z1]~(42) J.}o] ~ ii% '-'H'€ ~(Transport 
Channels) 5'.. 'i1 ~ !C1 61 91_2_ti], ~ 1;- '-'H '§. ~-:- ,c'_ ~ 7a T1l o] Ei ~-:-o] ;:;~ lll ~OJ] J.1 ~l ~ !C] ~ BJ- 6l OJ] £] <5~/---j 7j £] ~ r:+. 

:VIAC 11]~(42)-'4 RLC :z11~(40)..g. ~t-] ;<H'§. ~ ~ ~-&-H 'i1~""161 91r+. MAC 11]~(42)-& ~t-] ;<H'§. ~ ~-&-B RLC 11]~(40) 
01 .:;z-1~~1- L-j]a]E-1~ 3:J1J~l- .:;z-11;'- '-<}J'§.g~ -'5i5H ~~7j]~OJ1 ~-1~<5-}.Jl, ~~7-11~(44) 01 .:;'-li' '-<}J'§.g~ -'5<5-H .:;z-1~~1- T1l 01E1~ 3:J 
;g ~ ~~ /ZH '2 g ~i5H RLC :z11 ~ (40)0J] ~ '8_-8} :_: ~ W g ~q. _g=_ ~ ~~ /ZH '2 o] L-} ~% '-'H '2 ,<;_ ~<5H ~ '8.-~ ,c'_ Li] o1 E-] ~ 

MAC 7j]~(42)0J]J.--j A}%7} :s.@l?'IOJ] :ii'10~ 4'-*,c'. l\IIAC-dCMAC-data)-2-} ;'2JiiH7ltiJ. AJ161 :s.@VIOJl :ii'10.!fl 4'-*,c'. MAC-e 
(MAC control)4 ~sH~L!-. 

RLC 7j]~(40),c'. ~~ ;<}J'§_~s>:J ~!Aa ~ i5HAJI ;=.; WrJ~r:+. RLC 7j]~(40),c'. Al'vl(Acknowledged :\llode), UM 
(Unacknowledged l\1ode), TM(Transparent Mode)a14~ 37}7] ~<Q- S'c ~ <5-~Lj-S: ~<Q-~ -T ?1°-til, 4 -'8-<Q- S'cP} 

t:-} A.1£ q;:: 71'0 ~ «J1::g-~r+. ~t;l} 7l.Q.£ RLC 11]~(40)..g. hJfl11]~_2_£-'f-EicH1:'1..g. A.--jH].::':::. Fl] 0]Fj %':>i!(Service Data 

PDCP ll]~(36)..g.J,}-§-:x.} ~'t!OJ]A--j RLC 7j]~(40).9i AJ-flOJ1 f1.7.1<5}ti], IP TIH~ ~EH£ ~%¥1. T1] 0]Fj.9] <5J1c:1:;;. 6J~<5~.J2. 

~-'i:l <5~~ 71 '6 4, 01 %AcJ_Q_£ :=; :Za 'i'l-WOJ17ll "'11=11.:::'.::. ;=.; -"-11 ::g-<5}~ Rl'\C7} '11 ~ !Cj ~ AJ.!:tJ-<5-~oJl J-1 L-j] 01 Ei £1 --¥-~{')_ ~ ~ 71 '6 
~ g 'Ef"J~L!-. 

;:;_~7jj~(44)JI!- 1cr-'f1 7-jj~~ ::;1-~ 'i1~<5~~ ~·~ '-'H'€£1 ~Acl ,c'. ~W'-'H'€ 4'-~§J-(convolutional channel encoding), '?lEi 
t-1 "a (Interleaving) '3:1 J-11=11 ::>:: .JI% ~-~-f!: :AJ W(service-specific rate matching)JI} ~ ;'_ %i.::l7j1 ~ 7.-]t-]3l}:AJ 1T 7J <5~ .Jl 

6] (TF:Transport Format) OJ1 .9-l <5B ::--a <5B -~ c}. 
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'=i-B-1 UMTS "-]~ 10i)oJ]7-.1~ B~.?-']LE~ /-]~LiJO~.?Scl COJBJZ>J(Uplink: UL) ~/,'}oj] 'U~Al n:A~ ;;;.i~Sc] /-j'(; g ~r1 Z>JAJA] 

~ T- 5:)~~ "E>JAJ¥1_ COJl'IJ6J ~%'<R~(Enhanced Uplink Dedicated Channel: o]-B-} E-DCHc} 1JWJ ~ "-}%~ct. E-DCH 

~ _lil_q <;'}~ ~ .Jid:;-Sc] "Gl] o] E~ ;;z~ 1'- g 7] 'f~ <5]7] !f] -B-]cij ~ ~ ::z}-'(;=- All:;<:~ 1'- ..fL "T(Hybrid Automatic Retransmission 

Request: o] <5} HARQ4 ~ ~) ~ 7] 7] c:ii fill~ ~711 ~'3 (Node B controlled scheduling) ';' ScJ 7] ~ ~ .A.]~ ~q. 

~ 3 ~ ;;z1 "@ ~ 'i'l -¥-;-1 '3 ~::H]Ai E-DCH~ -'5·~J:. C0J r!JZ>J n:JP'} r:1] o] E~ Sc] :;<:1 4;- g~ ~/-HJ:. ~li'! o] Lj. cXj 7]A1 %3': 1(1.:2:. 100 ~ E

DCH~(111. 112.113. 114)~ ::z]~-B-}~ 7]7]c:ii~ L}E}c.}Jvj, 1011..}J7]104~ ..>.J-7] E-DCH~(1111..}J::z]114)~ t'/,'}<5}~ 

Bw~ ~ 1-}E}\)!q, 7] /<.]~(100) ~ E-DCH~ "-}%<5} ~ Bw~ (101 l.}j /(1 1011)9~ '-'R ~ ..>.J~~ '46 r-B-}o:j Z{ Bw~ 9~ "Gl] o] 

E~ :;<:H;-g~ ~*11~"'8 ~J:.Li . .>.J-7] ~*11~"'8 ~ /-]~F,dl :;<:HJl.S.l Aj 'Qg~ *o]7] f]i>Jl 7]7]~(100)Sc] ~~ ~.g~ ~7HNoise Rise) 

il);o] ~J±. il);g \:]7] '2£t;=~ -B-}li'!"i. 7]::z]~(100)oj]/-1 ~t.l 5:1~ B~Cl04)oJ]71]~ '7!~ r:'jjo]E~ ;;;2~%,'; ~'it-B-}.11., 7}0'}o] 

5:1~ BWC101)oJ]J1]~ ~2. r'J]o]F1 ~%~~ ~'it-B-}~ l'IJ-.6]..2....£.-T<>Jl~ct. 

~ 4~ %3':-B-}li:!. 202B7JloJP·1 7]7]~J4 BW~ E-DCH~ ~~~J:.LJ. ~71 202B7Jlt- :;<:1% ;;z14;- '-'R~CDedicated 

Transport Channel)~ '6'~ Pl]"-]::z]~Scj ;;;.i'i'l Jit?.a ~ .:sf.~~t+. E-DCHSc] ~~o] o]~~7]li'!, 204"8-7~]9} ~o] ..>.j-7] BW 

.g. ..>.J-7] 7]7].:::;;-oJ]rll \±W ..>.JFR:;;; L}E}cH ~ ~711~'3 78_~i!_:; ~t';j~r+. /c[7] ~7'1]~'3 78.!2...£.~ Ojl'IJi5J e<Jl~ ..>.JFR:;;; L}E}cH 
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.:£~ E-DPDCH9f E-DPCCH£.1 ~~ ~ 78 g .'fliil.>..J ~ E-DCH£.1 ~ 1;- <'~Pi(TF)oJ] ¥l~B %.J:l! ilJ:~ 'll flE-DPDCH· flE_ 

DPCCH 0 l ;,}%s:]~L1]. AJ7l flE-DPDCH• flE-DPCCH~ RNC£-'JLE1~ "-].::::r~<a g ~<'>}oj BWoJ].Jll AJ~s:J7-JY. . .:£~ Bwo] 

c;J£.1£.1 7]~x} 7] 78£.1.:8 /1].;±~ g ~i>}oj ~{j 'fJ~\.Jl. y ~q . .::::Li'.ltll ~~~c19} flee~ 3}7] <y~~ 2)£ ~78~ y ~q. 

~' HS-DPCCH9} E-DPCCH, E-DPDCH£.1 '%~ ~~ g .s.jP]i>}~ r>"', l3ea, i3Pr~ l3c7} ~:ARt>}~ 784-oJ] ~j5RA.-J AJ7] 13r 

oJl 4l ~ AJr.R6cJ 'll iil:~£ Aa fin 7-J 711 B c:}. 

AJ7l 13e..,~ 7H~£.1 ~~.~.a g ~0]7] q.]"'}Di c;J.9.J£.1 1'J.yil):g 7}~ y 'ili~9. oJ=.7:}9:}.!fl ~l~B ilJ:'i'!g ~l<'>}.s=.~ Aai>R~c:}. 

~ af].S.Al, E-DPDCH£.1 ~ 51.c ;;R~oJ]l{JiiR .A}%~ y S:l~ ~~il):~o] o}~£.1 <¥.. l>JL!- ~o] 78Q:JBc:}. <'>}7] <¥.. I>oJ] 

"'l OJ=;;~;}§}~~-& t:Jj~o]t.} w~. Aj~l::l]£.1 kll'i'Y~(root)g .s.jP]i>}~ ~~£.>..-], ~:1'}3j~.S DPCCH 4Jl::l] E-DPCCH£.1 ~ 
Bj- l::l] ~ g £.1 D]i>}jj] B c:}. 
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~ 6~-¥-- W~sq B~'?fz]-zi ~Y..]o'!]oJ] u:f-4 E-DCII~ 67'l1~"'86Jl ~0!f11i'l-W5!J- 7].7..]~~ E}o]nd g ~~<5}7] !fl~ 7;:!a]q. 

D171 A~ 7171 ~(601) ~ B~(602)S'1 E-DCH ~ ~oJ] r:B ~ 67'1]~"8 g -T-<>Jl <5}_17, Y..J71 B~(602)oJ17-l1 if!%:£!~ ~ BJ-<S-J ;::.]~ 

69~ OJ~ ~21-T-71 fj<S-}D1 67'11~"8 ::::::Li@.E£-".1 OjlclJ-<S-J 1:0]~69~ ~r:B:ak~ ~21-T-~ ~r:B :::::Li@_E :;_ ~r:B li@_E .;<]'§_ 

(AGchannel:AGCII)(603)g ~<SB ~1;-.sp-jLf..rL~ 9'JBJ<S-J ;::.]~69~ ~;:za 7]~iUoJ1 r:]j-zi ~r:]j3:j~ J:ill.§!-;=; ~01-T-~ J-Jr:]j 

:1 <ill E (RG) ~ Y~r:B :1 <ill E 5<]';:i(RG channel: RGCH)(604) g ~%~L!- . .§1-.-g-.R ~ (620) ~ E-DCHoJP·i ~ i.i'J.£ Y..}%:£1 ~ 
~c:f=-9~ HARQ TI£kl16~ %. %~~ TI£!--J16 i{!.:Q:.(process id)~ 7}.7..] ~ o1 ;;i HARQ TI£!--J16 %4~ 7}c]ZlL!-. 

o19} {to]. AJ71 7].7..1~(601)~ ~r:]j :Ji@.E9} Y~r:]j :Ji@.E~ o1%8}o.] B~S'1 E-DCH ~%g A11o-J8}7]1 :£!9, "'~7] B~ 

(602)_g..J-J7]671]~"8 :::::Li@_E~~ c:f=-~<S-}D1 E-DCH(605)S>~ ~%-8:-~ ~78<5}7]] .'{lc+. AJ-7]671]~"8 :::::Li@_E~ E-DCH 

(605)~ 1!A1l ~1;%g LfE}c.JP-lY-. ~~ ~;kl] ~1;% 0] op,-i ~1;%g LfE}";]l T 91~ L!-:= :akg ~u]~ T~ 91~t:1]. 0 ] 

u] ~'§~ l=l}9} ~o] DPCCH r:flB] E-DPDCH ~~ B1%o] ::::I <5}LfS'1 o'!P·17} .:g -T ?JL!-. 

~ 5g {1-~.s-~l?l. 6o6n71JoJl/.i nwc602)~ E-DCII r:-JJo1E~ ;=:; ~78 ~i'%g A~%.s-~D1 ~i'~c:t. D17Pi AJ7l 6o6n71JoJl 
"i YJ;kJ1 J.}%.:8 ~%%g ~% J,}%.:8 ::~.j<?JB1%(Last Used Power Ratio: o]8} LUPRo]c:j- ~'f}) 1, ~ LUPR_1a14 ~~ 
c+. /~71 E-DCH Fj]o]E1S>~ ;;i%Y..] <'>ij:rrj H1 E7} E-DPCCH~ ~<'>] 1i%""]uj, :cE~ tl]Itj 78.!i!_9} OjBJ-<S-J :<B\.l. :AJ.!i!_9} {1-.g.. 

65']]~""8 78.!i!_7~ AJ7] E-DCH r:-j]o]l::.~o]] .:>f.'f}~ T ?JL!-. o]~ 607 ~ 60RU71] 0 ]]7-.-j B-~,0 Z{Z{ LUPR_2, LUPR_39.J ~ 

%%~ g J.}%8}o.] E-DCH r:-j]o1E~ ~ ~%~L!-. 

609yj-71]6J]7-.-j 7].7..]~(601)~ AJ7] E-DCII F]JO]E~ ;=:; c:f=-~5-}.JI, 6101i'f.71]oJ]/.-j c:t:= li'f.W~g 'f}lljJ .JI01<5}0cj 67'11~"'8 g T 

-<>Jl~L!-. /~71 :"::71]~'8 g ~8}o.] AJ-71 B~(602)oJ]jj] ~"21-~ E-DCH6J] r:tl~ ~BJ-t>J ;::.]~:"::7} -S:AJ:s:]Ii"!, AJ71 717l.::Ji 
(601)~ <;ir:B :::::Li@_E(611) ~~ J-Jr:B 1i@_E(612, 613, 614)~ o1-§-<S-}D1 U~(602)6J]jj] AJ71 ('1_:-<JB ~tiJ<S-J 1:'..]~69.] 0J 
g ~01~r::1- . .::r:<li3:J...C>...£ ~71 ~r:tl 'ifli>=C612. 613. 614)£~. ::_{:.:<a 71~ ~i'%oJ1 r:11.s-~D1 ~/(a ii}:g -&t..J4~ '~F2~ 
UP(612), ~78 71T ~%%g %~8}7-ll %.z.]8}t..}~ ~'8~ HOLD(613). ~:;;:l 71T ~%%oJl r:fl8}o.] ~;:zJ :akg c.H;::.]4~ 

~ '8 ~ DOWN(614) ~ o1 5:1 r}. 

t[-~(602)~ AJ71 ~r:B :Ji@_E(611)~ T/;'}8}7]1 :£!~, 615U7116J]/.-j /~71 ;gr:fJ :J<i1!E(611)7}71/.18}~ :akg /.-jBd :J<illE 
..£ ~//35-}.JI J-J7] ~78¥1. J.-jBd .:::Li@.E:;;;. o]%<S-}D1 E-DCH t:l]o]E1:;. ~%5-}jj] .'{lc+. AJ7] J.-jBd .:::Li@_E~ ~;;<H lJ-wo] E

DCH~ ~-b<S-}71 fj <S-}D1 if! %.:8 ~ r:tl DPCCH r:fll=l] E-DPDCH ~ ~ B] ~ g LfE}ell ~ iU...C>...£, B~ ;:>_ E-DCH~ ~ i'W0 l] 

tfrii"!, AJ71 B~C602)o1 upg Y-El-ell~ /~r:fl 1i@.E(612)~ c:;:=-~.s-}711 :£Jii"!, 616B7.lloJlA~ B~~ i5]"J HARQ IL£J.-ll6o:Jl 
A.-j Y..}%.:8 oj~ ~%%~ 606 "8-71]9.] LUPR_1oJ1 r:B.s-}D1 ~:AJii}:(Ll)oj t:-ji5lj~ il);(LUPR_1+Ll)g A-i"d .:::Li@.E£ ~/85-}.JI, 
J-J7] Y..-jtid .:::Li@_Eoj] u:f-~ ~~5!} ~1;§.-..£ E-DCH r:-j]o]q ~ ~1;'5-}jj] BL!-. J-J71 B~(602)o] HOLD~ LfE}ell~ J-Jr:]j ::::I 

<ill E (613) ~ T~ 8} 711 :£! ~. 617"8-71]61] /.-j B ~( 602) ~ HARQ TI £J.-l] :"::9} '8-711 'ict o 1 l=l} ..£ o1 ~ S'1 /.-j "d :1 <ill E ~ :1 r:B ..£ % 

.-:z].s-}jj] :s:].JI. -'~71 A.-jl:lJ .:::L<i1!~ 011 ~ E-DCH t:-J]ojq ~ ~%5-}jj] ¥l_r}. u}.-:z] /~71 1i±'i'[(602) 0 ] DOWNg 
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L+E11-Jl~ A.Jq] .:::LiiB_E(614)~ ~~<5]7-l] .5'1'2. 618B:illoJl.Al B-~(602)~ i>l]'if HARQ '"-50_J.-j]~6Jl.Al .A}§¥! 0]~ ~15'-%'?1 
608 B:iils:J LUPR_36J]l{J<5}~ ~7.Jii);g_ ~Jll! ii};(LUPR_3-Ll)g_ .Altld .:::L'iB_E_? ~ 78<5}:11_, A.J7] .Altld l'iB_Eoj] u.j-;:::: ~%% 

£ E-DCH T~l 0 ] Ej ~ :;<l 4;-<5}7-l] B ct. 

~7].Al .Altld .:::L'iB_E_Sf ~l{J .:::L'iB__E_ ~ A.Jl{j .:::L'iB_E_~ 1;[1_-'f-. DPCCH qju] E-DPDCH ~?ij u]-§:-;"i 1--}E}cfldJ. DPDCH l{Ju] 
E-DPDCH {i ?ij t:l]% ~ E-DPDCH9~ oj ~ '?}7.}6Jl r4rt"l 7<] i>l] z] ';: T~], B~o] "}% ~ T ~ ';: A.J7] oj ~ '?}7.}9~ ii};~ ~ < 
lE l>oJl s:)i>l] .:tj)-?l-s:]O-j S:lt:i. "J-7] .:tj]~l-:8 o]~ <;'17.} ii};~-g- o]-§-<5-}0i lE~ 7]·'6~1:- -'J-7] ~i?ij 1=1]-&.£:! ii];~.£:! 7]-"2]- Zl-B~l

ci!l ;::::;__ <lE 2>6Jl 1--} E}L}] Sj L}. <5}7] <lE 2> ';:, A.J7] <lE l>oJP·l 0 ] ~ '?] :>:} ;::::;__ fll]'i"f~ ii).o] dj, ~-'fl 9 '?] 37-30~ 27ll 0 ] A.Js:j 
31. c "ll '€ ~ 0 1 "}%-:s=J ';: 78 -'f- Z{ ~ tc,iJ 7} 0 ] /l ~~ rfl ~ ldBoJ] /]- 1/}~ iiJ; ~ £"l -Ti>l] ~ -51 ° l ct. 

I .6!!2.1 -"-311~2.1 ::JE!!E.(DPCCH CHtJI E-DPDCH Cj~ til 
37 '16R/15l"x6 
36 (150 115)\6 
35 ( 168/15l'x4 
34 f 150115l

2
x4 

33 f 134/15l
2
x"-

32 ( 119i15l
2
x"-

31 (150115l'x2 
30 (95'15)

2
x4 

29 (168/15)
2 

28 (150'15'
2 

27 (134/15 12 

26 (119115)
2 

25 ( 106/15 12 

24 (95/15)
2 

23 (84/15)
2 

22 (751151
2 

21 fn7/15l
2 

20 (60/151
2 

19 (53/151
2 

18 (f\7/151
2 

17 (42/151' 
16 (38/151

2 

15 (34/15)
2 

I 14 (30'15'
2 

13 (27/15)
2 

12 (24/15)
2 

11 (21/15)
2 

10 (19/15)
2 

9 (17/151' 
8 {-!5/iJ:::\2 

7 ( 13/15)
2 

6 (12/15)
2 

5 ( 11/15)
2 

4 (>l/1S1
2 

3 (8/15)
2 

2 (7/15)
2 

1 (6/151' 
0 (5/15)

2 

A.J7] <lE 2> ;-: <lE 1> oJl s:j i>l] ;;;J i>l] 7.] ;-:__ o] ~ '?]A}~ g_ .:::I qj ;:,o_ .Al tJd .:::I 'iB_ E_ ;:,o_ .A}%<5} ;-: 7;l o 1 q. %~ ~ ?ij u]-§:- f ---:1 §_s:] 

~~g_ 1--}E}l.J-1';: o]~ '?_l:>:}<ij-%~<5-}A.]';: ~..'2...££, A.J7] <J±.2>6Jl"l'= fll]-j"f;"i ~%<5}%[c}. A.J7] <lE2>';: J,ltlJ .:::L'tRE~ 

'i'} ojl..-ji':j- ~qj I iffiE-'"i .>.Jqj .:::LiiB_E-'"i ~~~~~;g.~ .:::LiffiE ~ 7;:).£:!<5]7] -'j'ji>Jl l-}§.5']££, Oj<5j ~~~;g.~ I iiB_E ]li':j-.JI 
~ <5};;_~-c}. ~7}-3cj ..'2... ;:,o_ .¥. WB 7J) '?] 30 cfl7.] 37 ~ % oj A.J .£:! ."il c :.<l] '§__ ~, ci!l ;::::;__ ~ 0-j £1 qj 67ll s:j "ii c .xn '§__ ~ oj A}-§-s:] ';: 78 
-'f-~ JLt:9~ -5!o]ct. ~. oj~ '?]:x}';: E-DPDCH9~ ~.::rl.c c'<l]'§.oJ] rfl~ ii];u,}g_ Lj-E}l.J-17] U11~6Jl, 31.-c .il]'§.~9~ 7HT6Jl "J-
¥HtJ.oj YF}c+Jo.J.:>:lt- -'-lCJcl 67l].91 ~1;'\l] 51..:0... :<H~ 7]7.]t Y '1 .s.=]Sjq, 
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A.J7]6fl/,1 B~o] 7}~ -T S'l~ "'lt3d =z.iiHCScJ ii,(g lE~~ c".::.Yll'E-'8 =z.iillc 1Ec>fl r:H~}o:j 7]-€-~}%!Lf-. ~}7]6f].A1 ~ ~~Scj 

t1}W7J ~ ~.Aj ~j/} -;(Jj .Aj ~} ~ ~ r{J =z. iffi E /} LtE}L}] ~ ii,(~ c>[j r{J~}o:j .A.;j_ ~ ~}.:JL7.} ~ct. 

~ 7g~ %3'-:.~}li"!. -~r:H =z.'iffiEt- ~r:H =z.'iffiE ~):(Absolute grant value) 5t1] E(701)9} ~r:H I 'iffiE 'l'l~lCAbsolute grant 
scope) 1UJE~(702)L,O_ T.A.:Js:juj, .AJ7] 7,g_r:H =z.'iffiE~ ii,( 5UjE_(701)9} ~r:H =z.'iffi_E_ ~-¥j1UjE_(702)~ ct%§:}7](703)6fj .Sj 

3H ct~§}:s=]e>i E-AGCH %~71(70/l)c>f] S>~~}o:j 7].A]-,;;-..2...so_ljl-F~ uw.so_ 11%-Bct. 

J Cl tB -~ r:H =r 'ill c 7} Y- Ej-L}] ~ ~ BJ<5J t-1 ~c".::. ~ AJ7l 5 1::l] c.<?..] ~ r:H I 'ill c iiJ:O~.?- 1E ~ ~ T S'J ~ 327}7] _<:)~ ii,( ~ 'i} 0~_? 
-;(Jj~:s=]uj, u:j--2}7.1 .AJ7] 32/}.A]-2}~ All~~ '?1-T-~}o:j ~rf! 1iffiE9~ :V:~c>fl rf!~ 7.j9~/} o]--'f-e>i-:-<:Jo~ ~ct. ~rf! 1'1'RE~ 

BWScl .<.1Hd =z.'iffiE~ -3J{j~__2__50_ ::z].AJiiH ~t- 'i!-~ -AJ7] <lE 2>Scl ~?l]~cd 1'iffiE lEc>fl---'1 fil]!.J5l'i:i .A1Hd liiHEScJ 7]-'6 
~ ~~ g 5' -'T- .A}%~}~ 51 °] l::l}>g-3] ~}4, -"J7] --"1 tJd =r 'ill c ~ 7}';; ~ ~~ :". 387H o]_ll_ AJ7] ~ r:H =r 'ill c ~o] 5tl] c ~ 

:g ~ :::Q-'i!-~}li"!, .AJ7] "1 tJj =r 'ill E 9~ /} '6 ~ iiJ: ~ ~ c>f] "1 ~ '3-~ 327H 9~ iiJ: ~ ~ Elj~}o:j ~ rf! =r 'ill E /} "-Jl'l ~ c:f=- S'J ~ /} '6 
~1:- ~J.- ~.so_ A.a ScJ ~tt- 51 o 1 1=11 '6-zJ ~t L! . 

~:Jt1. ~r:H =z.'iffiE~ 4'-7}7.-J_Q_..so_ .-;(!J.so_ =z.'iffiECzERo GRANT)91- HHFacrNAcTrvEJ iik~ LfEltfl~r'll. .Jo'-71 -;(!J.so_ =z.'iffiE 
'c- ---'1 HcJ =z. 'iffi E 7]- 0'?1 -AJE-Jj ~ Scj Pj ~}uj. 1=1] ~.A.:) ii,( :"_ ---'1 HcJ =z. 'iffi E ijJo j -fj-jt ~}::zj ~_g~.g_~ .Sj Pj ~1:- Lj .. -;(!]_50_ I i8 E Scj 7c)-'f-, 0 

ScJ "1 tJcl 1 'ill c ~ -"Jr:H =r 'ill c ;:; o 1 %~}cXJ oo] o} \::l "'1 tJcl =r 'ill c _s::_ ~ §:1--"l ;s -T S'J r:t. lfrli"! 1::l] ~"'a iik -""~ 7cl-9- u ~ .::_ "1 tJcl 
=r 'ill E ~ 0..2..__50_ ~}.Jl. E-DPDCH~ "}%~ T ~..2..uj 2£~ A.Jrf! =r'ill E ~ oj-§-~}I-'1-2}£ AJ7] 09~ "1 tlj =riffi E ~ ~:§:}.A]~ 
c:f=- \'d.JI, -r;:l-::z] o].::!f-~ ~r:H =ri}llE_50_I?l- .AJ7] E-DCII~ l=I]:~H:-l ~ {i£-"'cJ__2__50_ lcl}~ -T S'lLf-. 

~ • .AJ7] 27H9~ 4'-/}~~ ii,(~(.-;(!]._50_ =z.'i'RE, l=lj~.Aj)oj ~rfl =z."i'REc>f] ±'i)-:s=]e>i 0~ ~ct. u:j--2}7.1 .AJ7] ~:1'1]~%1 =z."i'RE JEc>f] 
---'1 7]- '6 ~1:- 387H ~ iJ}.- %6fl ---'1 307H .<?..] iJJ.--&~ ~1 C'lj ~}o:j ~ r:H =r 'ill E 7]- 1E <?1 7]- '6 ~1:- iJ}.-__2_._50_ ~1:-~ ~1:- -c.}. ~} 7] <lE 3> c>fl t-, 5 J::lj E 
_?_ JE ~ s:j ~ ~ r:H =z. 'iffi c :v:-~ .3'-)- =z. c>[j r:H g ~} ~ P-1 tlc) =z. 'iffi c ~ Scj ~ ~j A j ;::;_ Lf Ej-L}j _]7_ S'J q. 

~E====J~l~f========] l 28 l (150/15) 2x4 l 

F==~===r=====~F======i 

~ 
~"""----...:-..:-----'--..:...:-----'...:..:-------'-'-...:----...:-..:-----'-..:...:-----'-..:-------'-'"'...:----...:---..:-~-..:...:----...:-..:-----'--..:...:-----'...:...:----...:.:-..:...:----...:-..:-----'-..:...:-----'-..:-------'-'"'...:----...:- ___ __,__..,.., ___ __,.,.,.., ___ __..,_,_.., ____ .,.,_.., ___ __,_..,.., ___ __,_.., ___ __..,_,..,.., ___ __,.,.,.,., ___ __..,_,_..,.., ___ ~ 

i 19 ! (106/15) 2 l 

~ I r ...................................... 14 ...................................... T ................................................................................. (;s·c;;·;·5'i':
2 
.................................................................................. 1 
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hJ7] <IE 3>01JA.1 l-}£1L1l~ ~q] l'<flP='Ql iU-~ ~<IE 2>011A1 _lil_c.t:j~ tl.-~ 6 ] 7F~ 'f=- ~l~ A.1l=ld .:::L'tREQJ ill-~011A1 ~'i'l 

0, 1, 3, 4. 6, 7, 9, llQJ ill~ g_ ;~~].5'i~ ~o]t:f. "'cl7] ~l.5'iB 87HQ! .A]l=ld .:::L~E-~ ~r:H .:::L~E_~ 7]-"']~ y ;ll_<:>__£~ "'clr:H 
:i'illE ~ o]%5~c.t:j 7]-"']-'81:-}. ~. E-DCH01J.A1 o]~01] J..~%-'8 COJl=lJ6J rH::.::':::.7~ 7Jj'i'_l 5~ -"'lJ=J.J :i'illE ~ ~P]~L-}li':!, /]7] 
~~ UPQJ hJq] .:::LitRE~ 0 ] §5]c.t:j 7.Jj'i'] 6QJ .A1l=ld .:::L'tRE ~ 7].A]5}uj, DOWl'\QJ hJq] .:::L'tRE ~ 0 ] §5]c.t:j 7.Jj'i'_l4QJ A.1l=ld 
.:::2 1@_1='_ ;::::;_ 7] .Aj ~I{. oj£j- ~o]. ~ r:H I iillE_£j- .AJr:H .:::2 'tRE_Sj ~~ _<:>_;:;o__ 7]7] ~ ~ "'.:J-7] <JE 2) ;:;o__ :Aj i5fl~ .A1l=ld I 'tRE_Sj _:G'__ 

~ iik~ g_ tl.-~011711 ;zJ;.,lw Y ~1:-}. 

AJ7]011A·1 tJ.-~o] 7}~ y ~l~ -"'1l=ld .:::Li@.E_£j- ~r:H .:::L'ill'='_Ql iU-~ g_ :AjS'-]5~~.:iL, AJr:H .:::Li@.E_Ql %~.:s=. ~..Y.~ 7]~5~~ 
ct. c.t:j7]J.1 -'(1-7] "'.:J-rfl.:::LiillE<:>~ %.:o<J-g_ ~ ri .:r-~1]zj_<:>_£ ~"§~ct. 

~r:H .:::L~E-~ tJ.-~o] 7}7]~ A.Jtld .:::2~-E_~ :5- 78 7]~ iU-011 r:Hl=l]~ ?clr:HzJ'i'l J:il!:§}~.AJ ~<'l'T71l Be:.}. o]nH ?clr:H .:::L~E_ 

/}UP:cE~ DOWNg_ Al"-]5~711 s=]Ji'! "2]-7]7]~ il);~ %~ HARQ IL£"i].::':::.9~ o]ii1'i""<.f.Y:UCTransmissionTime 
Interval: TTI)01] J..} §¥[ DPCCH q]l=l] E-DPDCH :;zF''j 1=1]-&o] .£1 .:iL, hJq] I iilJE 7} HOLD~ 7] /.]5]711 .£1 !{'! AJ7] 7]~ 131 
~ u};:;o__ o]1:J. TTl( ~7] o]1:l TTl7} %~ HARQ _:rr_ ;:;o__.zi].::':::.7} o} 1-] 4 W7]4 .:s=.) 01] .A1 B ~o] 7] 7-.].:JI ~ '8 .A1l=ld .:::2 i@.E_7} B 
1:-}. ""Jr.fl :i'illE7} HOLD~ 7-]/.]5}711 :s=]li':!, .A1tJd :i'illE~ t,l!§};llo] %~5}££ {}t[-5~71] :Aj~~ y ~1:-}. =, ""J/] hJqj :i 

'tREQJ 7l~;;J.-:il- AJ7l .A.Jr:H .:::L'tRE£ 'i'l5JC9 :Aai>H~l .A1tJd .:::L'tREQJ ;;J.-~ ~ s:'.--'1. -'cJ-71 <JE 2>011 L-12l- ~lt- .::':::.:11l~"'d 11@. 
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Alexandria, VA 22313-1450 
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II. COPIES 
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D b. REFERENCES PREVIOUSLY CITED OR SUBMITTED: Copies of any 
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III. CONCISE EXPLANATION OF THE RELEVANCE 

[2J a. NON-ENGLISH LANGUAGE DOCUMENTS: A concise explanation of the 

relevance of all non-English language patents, publications, or other information listed is as 

follows: English language Abstracts for KR-10-2007-0055004-A, KR-10-2007-0107619-A, ICR-

10-2008-0030941-A and JP-2008-103862-A are attached. 

b. ENGLISH LANGUAGE SEARCH REPORT OR FOREIGN PATENT OFFICE 

COMMUNICATION: An English language version of the search report or Foreign Patent 

Office communication that indicates the degree of relevance is attached. 

D c. OTHER: The following additional information is provided. 

IV. STATEMENT UNDER 37 C.F.R. § 1.97(e) 

The undersigned hereby states that: 

D a. Each item of information contained in the IDS was first cited in any 

communication from a foreign patent office in a counterpart foreign application not more than 30 

days prior to the filing of this IDS. This statement does not relate to English language 

counterparts not listed in a communication from the foreign patent office. Such English language 

counterparts are provided to aid the Examiner's consideration of non-English items first cited in 

the communication from the foreign patent office; or 

D b. Each item of information contained m the IDS was first cited in any 

communication from a foreign patent office in a counterpart foreign application not more than 

three months prior to the filing of this IDS. This statement does not relate to English language 

counterparts not listed in a communication from the foreign patent office. Such English 

language counterparts are provided to aid the Examiner's consideration of non-English items 

first cited in the communication from the foreign patent office; or 
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D c. No item of information contained in the IDS was cited in a communication from a 

foreign patent office in a counterpart foreign application, and, to the knowledge of the person 

signing the certification after making reasonable inquiry, no item of IDS was known to any 

individual designated in 37 C.F.R. § 1.56(c) more than three months prior to the filing of the 

IDS. 

D d. Some of the items of information in the IDS were cited in a communication from 

a foreign patent office. Such items were first cited in a communication from a foreign patent 

office in a counterpart foreign application not more than three months prior to the filing of this 

IDS. This statement does not relate to English language counterparts not listed in a 

communication from the foreign patent office. Such English language counterparts are provided 

to aid the Examiner's consideration of non-English items first cited in the communication from 

the foreign patent office. As to the remaining items of information, to the knowledge of the 

person signing the certification after making reasonable inquiry, such remaining items were not 

known to any individual designated in 37 C.F.R. § 1.56(c) more than three months prior to the 

filing of this statement. 

V. FEES 

D a. This Information Disclosure Statement is being filed concurrently with the filing 

of a new patent application or Request for Continued Examination. No fee is required. 

D b. This Information Disclosure Statement is being filed within three months of the 

filing date of an application. No fee is required. 

c. This Information Disclosure Statement is being filed before the mailing date of a 

first Action on the merits. No fee is required. If a first Office Action on the merits has issued, 

please consider this IDS under 37 C.F.R. § 1.97(c) and see the statement under 37 C.F.R. § 

1.97( e) above. If no statement has been made, charge our deposit account for the required fee. 
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D d. This Information Disclosure Statement is being filed before the mailing date of a 

Final Office Action or before the mailing date of a Notice of Allowance (see 37 C.F.R. § 

1.97(c)(l)). 

0 No statement. The fee as required by 37 C.F.R. § L17(p) is provided. 

or 

D See the above statement. No fee is required. 

D e. This Information Disclosure Statement is being filed after the mailing date of a 

Final Office Action or after the mailing date of a Notice of Allowance (see 37 C.F.R. § 1.97(d)), 

see the statement above. The fee as required by 3 7 C.F .R. § 1.17(p) is provided. 

VI. PAYMENT OF FEES 

D The required fee is listed on the attached Fee Transmittal. 

~ No fee is required. 

If the Examiner has any questions concerning this IDS, please contact the undersigned. If 

it is determined that this IDS has been filed under the wrong rule, the USPTO is requested to 

consider this IDS under the proper rule and charge the appropriate fee to Deposit Account No. 

02-2448. 
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Esther H. Chong, Registration No. LJ.O, 53 
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8110 Gatehouse Road, Suite 100 East 
P.O. Box 747 
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(703) 205-8000 
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(54) MOBILE COMMUNICATION SYSTEM, BASE STATION DEVICE, AND UPLINK PACKET RESENDING 
FREQUENCY ESTIMATING METHOD USED FOR THEM 
(57)Abstract: 
PROBLEM TO BE SOLVED: To provide a base station device capable of 
accurately counting HSUPA E-DCH MAC-e PDUs transmitted from a 
mobile terminal. 
SOLUTION: An HSUPA signal modulation and demodulation unit 21 can 
know the buffer state of the mobile terminal 3 from TESS displayed with 
HARQ control information of E-DPCCH, and allocates which process is 
used to transmit MAC-e PDU to the mobile terminal 3 while taking the 
buffer state into consideration. The HSUPA signal modulation and 
demodulation unit 21, when not receiving MAC-e PDU by an expected 
process, expects that reception is performed by a next process having 
the same number. When MAC-e PDU can not be received by the 
process either, reception is expected by a further next process having 
the same number, thus shifting processes by which reception of MAC-e 
PDU is expected. 
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- D PC H~zf§-96 7'o--l::~~'f'il[IJ~, -f-0)7'o--l::~~F$c ~ 'C~~t;:WJ~C.E- D P 

C H Z.§t~#:t~i'J~.:WJll2.M AC-e P D U O):j'l}ns@I~Z.fft'!E-9 6 2:. t Z.~f~t -9 6 ~l'f-.s.l< 

ra 9ilcitc::rJ; ·y7' 1J >7 J\7 "/ t-:f!}5~@1Jx1'tJEh $;, 

(~-.s.I<JJUll 

BIJ ~C.~ttf!}Dj~~i')>.. WJ~[1.7 0 -e X~x ~ fu-9 -iS ~l'l!!.t.:;t:H >'[ .. WJ~c MAC - e P D U 
O):j'l}z@JJ:lr.~ ~Tt..:&-')O)R S N ( R e t ran s m i s s i on S e que n c e N 

u m b e r) f@:;Q>*~-c·2: 6 :5:*(@:~~ l '( \; •o :t:l;i;t.:~~O)fl}z@Jl{(~fff.JE:-9 6 2:. t ~ 
!ffttt c. -? 6lll'f;J<Jli' 9 £ t..:: lilll!f;J<Jli' 1 o ~i..!t!tO); ·~ 7 1J ~/ /')' r -~ l, :f!}:J~@J~1'l5i:th''S:::" 

(lll'f*Jl'f12] 
HIJ ~C.:fJ:i!Jf;t:;]D!{§ ~ :::\ T L ;Q>, W- C D M A ( W i d e b a n d - C o d e D i v i s 

i on IVI u l t i p 1 e A c c e s s ) jJ:r\;O)~¥Jl;f .. ·~' ]-- '7- /''t''ib 6 2:. c Z.1~tl&.C 
-96~1!J*r.l'f9fPt"'~l!f;t<r.l'f 1 1 0)\ •'9tl.h'llci!G0)7 ·y/U //' J\7 ·y l-Mz@J:rutJE1J$o 

(~~*JJf13] 

~t-f!!Jiij~~;Q> H A R Q ( H y b r i d A c k n o w l e d g e R e q u e s t ) jJ 

n~f'!ffl~c:f$i!J!*tfml*;Q•?:,O)MAC (Medium Access Control) 

-e PDU(Protoco1 Data Unit)~§tf§'96:f%i!Jf*J!i!~~~TL 

t.:tJv >'llFJ~C.~tll!Jiii~~h'~i:Y-9 -0 7'o /"'7 L "C~;t;) --;J 'l .. 

WJ~c~t-f!!Jiij~~O)$:'k;~l'l!!.~~t.:. E-D PC H [E-D C H ( E n h a n c e d D 

edicated CHannel) Dedicated Physical CHa 

n n e l ] O)T B E S ( T o t a 1 E -DC H B u f f e r S t a t u s ) ~ ffl v > 

T BIJ~c:f~i!Jl*ttffi7Kh1~fflT 6/0--1:: ~~ ~:fmf.ET 6 :1@:1'.!1!.~~11'~ -tt 6 t.,::.Y"JO)/o?· 7 L o 

( JflBJlO)llf;f.IH~ll_llB}j) 

( Wfl'.j5J\.!H l 
( 0001) 

2fs:2J'EBJ:lti:f~i!Jl*:i!!if§~ ~ 7-L. ~t-l!!hi'l~lllftZiUf .:cttJ::>~.:ijj~< •6; ·~ 7' 1J > /' 1 '7 ·~ r- f4 
JZ.@Jl"{;fl;E)J:l$;jj~J.Fl::-f-0)7'o/' .. 7Lt.::OOL ... 1~t.:~t-f!!Jiij~~(;::t:;~to H SUP A (Hi 

gh-Speed 

}-(Uplink 

(1f~:t.RVF.fl 

(0002] 

Uplink Packet Access)0)7·y71J/~J\y·y 

P a <: k ~ t ) O):J3f:i~@ll~tm5.E:IJ'£(.:00'9 o , 

~t-I!!Jiii~~-c·u: .. ~~O)J&'fit~l!!.~JE:T o-=. e: JJ'!I!~-c~&:>o, ~~O)j:f'1r'fit~l!!.~JE:-t o )]$ 

C.~ -ct:~L 5l:f§-T.-:90)Ji~PJ :0'*2: \.-.t~i;';:~f§~iJ·--=>f4z~~*To N AC K (Neg 

a t i v e A C K n ow 1 e d g e me n t ) ;.( ·y --1::-~ (Me s s a g e ) O)J:X~ -i.!IIJ 

5-ET 0 1J$h{ ib 6 , 

(0003] 

L.iPL~iJi?,, -=::tU:I~tti!.IBi~~i:t•E-DPCH [E-DCH (Enhanced D 

edicated CHannel) Dedicated Physical CHa 

nne 1 ] ~5{:{§'9 6 C: c ;Q>-c~ 6 2:. t ~ FJd~c L "li.t >ot~d), fjfi!Jf*llffi*h'E- D PC 

H ~m.ra ~ c i,-. o t.: & OOb t f, ~ttf!jiij~~-e5tf~c· 2: ~ ~,- •t~i'l ~::g-~-g 0 c:. .c. bi--c·2: ::d:-

r ooo4 J 
--::>£f). ;f~illf*)!ffij*:f.p?:,zf§i::'.hf.::!VIAC ( 1\1 e d i u m A c cess Con t r 
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ol)-e PDU(Protocol Data Unit)~-~~E-DPCH~ 
, fi}$~1>;-&'Yn!l.tlJE: L, ~ll~H::§'tf§ Lf..:: MAC-e P D U~lU:: J:t.A(J.S 2:. c --c·~*&rfb1it~ 
l1'1-tl5ET .Q 2:. ciJ't:·~ .Qt..::?h, :fHIJI*ttffil*irtJmt;~ht..::lVIAC- c P D UJ:Z~~JIJET 0 
..:. e: iJi£,~--c'ib0 0 

(0005] 
~, J::.~C.O)J: 3 ~:f3it!Jf*Jif§~ 7.. 7 L -c·tL llifllif.ll:t:·, :f$i!J(:l(s:'ilifi* c O)FEt'JO)~*& •J > :7 

-c··O)P D umf§i:kmt~~mvcre~L, ~*&f~J'b1:fO)JW.fillff&c Lcfl}m9%~¥~~tJ!L 

~ h c ~v> 0 ( {JIJ :U:L t~ff:>tifil\ 1 ~~) o 

(0006] 
( t~~"F:>ti¥iK1l i~IJFJ 2 o o 3 - 1 8 9 3 6 8 -%~¥N 

( ~13Jj0)1Jfjjf;] 

( ~oJit;>fgif:iR L J: -J c T 0 ~@] 
(0007] 
l:.J£ Ltdlf:*O)~fllif.ii'l.tlii'CtL S'tf~ L ""tv \~'v >E-D PC H ~ii{IJ'it:T 6..: c t;>·c~ ~ 

\,>t.::.?}), ~~{::!;l:E- D PC H ~j'tf§Lt.::.~{::MAC- e P D U{::Jf;~ht..::R S N ( R 
e t r an s m i s s i o n S e q u e n c e Numb e r ) OO:~Jfl~ >""(fi}$@]J'{~

remL -cv•J.S 0 

r oooa 1 
LiP L~t;>J?, R s Nf~~J:~0 ~"li~~t1t;'ib 0, :;~:t.::.1f~~-c~ib60)-c·, *Jf.;-90..: tiJ>-c

t< 6 Jft:;k:fil'l:iJ':fFi'E-9 .Q t.::.?h, R S N f@t;>:f:-f L tIEL\, >:jij$@1~:):: ~*}f.; L 'C v) 0 c ti~~ ~~ 
~\,\0 

(0009] 
:f3iill(*tt:fil*iJ•G E-D PC Ht;'*f§~ht.::.llfi'L ~*!~!~O)~k1!1H::J: ·) ""t~ 'J.$:iJ>:;k:~ < 

~6 ~~'ti:b~ib t), E-D PC H~§'tf§·c~~VIX,l;i;-\-", ~f-f!!.,f.ii~@""('E- D PC H~§'t 
Fa L.""( bll]i'{H::NI A C e P D U Ni%-c·~ ~-v >±Ja§-iJ>ctJ 1:> o 

r oo1o 1 
/cO)~, fYi!Ji*'ilifi*UO:O)-.Jf·1? Jl< ( C y c 1 e ) O)f"'J t 7"0--1::.7.. ( P R 0 CESS) 

-c~MA C- e P D U O):jij$ ~.ff-] 0 H SUP A f§%3"t1i~J!J~Jii""CU, 1 ) R S N iJiJE'ffi 
t::ti%'C~ ~v >~15- ... 2 ) R S N J: f):;k:~ ~JR);:fl}m~"f!@:@JJ:ZiJ>~JE~h ""( v ;6f-1;i;T·, 

R S N iJ>~~;t-c· 2< 6 ~:;k:f~-c·¥N1':f ~ tl..f.::. f-1;15-, c v -., 3 J: 3 ::J.·;I:i~r€'1 (.;: .:f:3 v > '"( , fl}m @Jli:iJ>JE 
~{::.biJ•G~I- ~~·€i-iJ>~~T 0 o f8i, l:.~C.crJ1~~'F:>tlliK 1 (::~C.tlWJ~l*rl:'!i, 2:. O)Fn'lM~YI¥ 

#.: --9 6 ..: c iJ~t:· ~ ::£ v '0 
(0011] 

--c..: --c:·. *J'EI3JIO)Efa'.J!J:J::.llcO)Jt'JMJ,~~:I!¥iFil. f.Yilliis:Yffij*iJ't_,mffit:-tLo H suP A 
E-D C H 1\1 AC-e P D UJx~ IE1fit::fJ r'J / }-- T 0 2:. c iJ>-c·2< 6:f}j!Jf*Jif§~ .7.. 

71-,, £±-f!!.,f.ii~@:&V'..ifh t::; t::Jfjt- )6 7 "/ 7 1) /7 J\y 'Y l--fl}.i~@J~-!{fit~:h&~t~~T 0 
..: U::ib6" 
r~M~Aif:i:R-9 6 t..::?})O)-'ff1l 
(0012] 
*~BJI(;: J: 6 :f}illf*Jif§ ~ .7.. T L 1i, ~!-f!!.,f.ii~~t;>H A R Q ( H y b r i d A c k n 

ow 1 e d g e Il e q u e s t ) jJ:A;~&'iffl L '"( ~i!Jf;t>Yffij/l:iJ> t-,<l)MA C ( lVI e d i u 
m Access Control)-e PDU(Protocol Data Un 

i t ) ~')2:{.§-9 61Yillf*JI{§~7 7 L -c·ib-:> '"(, 
~c£±-f!!.,f.ii~ii:U, E - D P C H [ E -DC H ( E n h a n c e d D e d i c a t e 

d CHannel) Dedicated Physical CHannel]O)T 
B E S ( T o t a 1 E - D C H B u f f e r S t a t u s ) ~ Jfj It\'"( ~c:f}jiJf*Yffij 

*iJ'IY!ffl--9 6 70--1::7-~~:m:JE:--9 6-'Ff9;~(Jiil;(_ l t-) 6 0 

r ooB l 
*~BJI(;,:J: , ~:H~1Jf*Jif§~77-L.~;,:;t:;t- ;·( HARQ (Hybrid 
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edium Access Control)-e PDU(Protocol Dat 

a U n i t ) ~ ~1~-9 -b ~t-ll!!i5J~~'"(' ib--:> '"(, 

E-DPCH[E-DCH(Enhanced Dedicated CHannel 

D e d i c a t e d P h y s i c a 1 C H a n n e 1 J O)T BE S (To t a 1 

E-DCH Buffer S La L us) ~Jt}t->'"(Wf~c:f1it!Jf;¢;flffil"-*t'~JflTo7ct:H::e 

7..~1r~ttJJ..::-t -b-=Ff~~fim X.. 'Z ~ '-b o 

( 0014] 

i;;~BAt::J:: -b 7 'Y7c I} /:7 J\7 '>' }-:j'l}~@]JJ(ftJ:EJJ'ft;;!i, ~f-il!l"j~i!ft>H ARQ ( H y 

b r i d A c k no 'l'l 1 e d g e R e que s t) }Jj\:~~Jfl L '"(:f1ii1Ji<l'>tlffil-*iJ•t,O) 
MAC (Medium Access Control)-e PDU(Protoco 

1 D a t a U n i t ) ~ ~1';';9 -b :;f1ii1Jf:t;]Bi{~~ AT A(;:Jt}~ '> -b 7 'Y 7° 1) /7 J\7 ''I }-

fli~@]~j:ftJ:E)J;$;"Cib--:> '"C, 
IJIJ ~c~:ttf!}Dj~j!liJ>, E - D P C H [ E - D C H ( E n h a n c e d D e d i c a t e 

d CHannel) Dedicated Physical 

BES (Total E-DCH Buffer Status) 

-*t'~Jfl-9 o 7'0-I::A~~ttJ:E-t 0~11!!1!. ~~:t'T L 'Z t- •o o 

(0015] 

CHan n e l ] O)T 

z. m (, ''Z ntr~cf5ihf<t>!tffi! 

i;;J:eBAt:: J:: o 7CO :7·· 7 A~;L ;Ibtt!!foj~~iJ>H A R Q ( H y b r i d A c k n ow l e 

d g e R e que s t ) }J~~~JtiL 'Zf%i1Jf;¢;ftffii-*iJ'0MAC ( l\ll e d i u m A c c 

e s s Con t r o l ) - e P D U (Proto co l Data U n i t) Z.~ 

@9 o Hihf*.ili'H~ ~A 7-A~:: :b ·~ '~ '"( WJ~c~t-il!l"j~~t>~:tr9 o 7° o 7·· 7 A ·c ib -y '"( , 

BiJ~c~t-il!l"j~~O)q:r:!f:!:~l!.f!IUI~i!ft::, E-D PC H [E-D C H (Enhance d D 

edicated CHannel) Dedicated Physical 

nnel]O)TBES(Total E-DCH Buffer Status) 

'ZWJ~[.f$ib{*flffi:::tiJ>~Jti'9 z, /D t: AJ:tZ.:fttJ:E-9 -0 Jl!:!..f!J!.~~Te:; -lt'Z ~ ., -0 0 

r oo16] 

-t'd:-l:>t';., ::zls;!lEBAO):f·HJJf*:i!!!f§>ATA!i .. lrtti!Jai~l!fiJ'HA RQ ( H y b r i d A 

c k n o V\T l e d g e R e q u e s t ) }J~Z'~Jfl L 'ZfH:!Jf*~-*t•t~O)MA C (Me 

dium Access Control)-e PDU(Protocol Data 

U n i t) ~~{~L '"(it >ol~:lj[t::tn >'"(, ~t-il!F.ij~~O)H SUP A (Hi g h- S p e 

e d Up l i n k P a c k e t A c c e s s ) {§~~1ii~SIH::'"( E-D PC C H = 

E-DCH(Enhanced Dedicated CHannel) Dedica 

t e d P h y s i c a 1 C o n t r o l C H a n n e 1 J 0) H A R Q ::1 / }- o-Jv 
-1 >7 17-Jl (Con t r o 1 I n d i cat or) -c-~~~tlo TE B S (Tot 

a l E-D C H B u f f e r S t at u s ) ;ipi:,f%i1Ji<f'>tlffil-*O)l\ ·;1 7 7 ( B u f f 

c r ) :lki1L Z. 9;0 o . .: t i.l'1lJ~ t ;;; o , 

r oo17] 

H SUP Af§~~1i~filj'"Z'U, ..::O)f&_~~lf:L. 'ZHitli<l'>~*(::xtL Tc.0)/0-t:A ( P 

ROCESS) ·c·MAC-e PDUZ'*{§e:;ttot•Z'J!fljf)~'Zotc:ilb, MAC-e P 

D U Z. ~1§-9 -b 7' o -t: ], ~ .:Y /lb:!tijf.'t-9 o ..::. c t;'1lJ'Iili t :>£ o 0 

( 001 R] 

l::_~[.O)~Ji!!OH ) O):t8ri'r~~;bitl"(, .!t:JH¥ L1::7c\J-l::A '('MAC-e P D U ~~{§Lt:: 

~- RSN(Retransmission Sequence Number)~~m 

t::fi~~ o::. t iJ{"C'~ ~t. '~:tJlri'ft::li, W*ii'd:-t. '~c !frJI!'fi-9 6::. c iJ{1lJJI~t :>£ o 9 

( 0019] 

l::_~[.O)~Ji!!O) 1 ) 0);1-fli'f~:::bt->'"(, H SUP A f§~1f:fi~ffllfiljiJ{.!fJjf-'f Ltc:7"D-l::A T"Ivl A 

C- e P D U ~~f§ l_..'d;-t•--:> t..::~ .. {XO)i"lJ t:.il}-\'}0)7D-I::.A -c-~1§~ 0 C:: t ~.!I:Jif.'t~ o 

0 ..::0)7°0tA'"Z'bMAC e PDUZ'~f§'"Z'~'d;-l,.>tJi}#;~;:t:L -fO)t\(l)i"lJt:.il}~0)7° 

OtAc\<~-JJ:·:H:.:, P;IAC-c PDUJJ§t{§~Jtij{~i-0/D-J::],~>:;J~ (Sh if 
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(0020] 

f'?ltlf*ftffit>K'b, l::.;';C. t l"l:tU:, ~t{!l}iij~~;?•t_::>i\ C K (A C K n ow 1 c d g c m c n 
t) ;>: •y-1::-V' (Mess age) Z"'§tf§~~ip·--:d..:J~i;, {X01".1~~~V')/O-t:A:71 
~Y?(PROCESS Timing)~MAC-e PDUV')~~Z"~-~~.3B 

f*ftffit>KU:AC K.A ·y-1::-V"Z..;::-f§~ ~£'"('MAC-e P D U 0:f!JmZ"~nmT ~. 
(0021] 

_L.jl::_V'):f!JmZ"~n& ~~~ '" :5:19J?:::JI:JH~ ~t..:7°0-I::A '"('MAC-e P D U Z"~f§-tti", ~)( 

@J:fit07'o-t:ATMA C- e P D U Z"~f§~t..:t~i;T, J)•":Jl::.~cV')~~V') 1 ) V')t~i;~:: 
R SNtr~J.Em~::~~-c~~;.b,-:>t.::~t::I.;L H SUP A{§~~{~Jfflml:IJ':5:19Jt:::ltJH~~t.::7·o 

-tA Z..~~t:: VC, ~~~~H::~-(2; ~t..:7co-t Ab'fiiJfft§ t:::ltJlfq ~t..:7·o-t Ab•Z..-'fiJI!If L -c W 
1z@Jt~'!:-mJE:T ~::. t h'"iiJm2 t ~ ~, 

(0022] 

l::.~c0~Ji!!O) 2 ) 0t£HH::-tn >'""C, !l;tlf!}iij~@l' t fyltJf*flffil* t 0fm--c·~~@JJ::it:Z"~~Y' 
~ R S NGTJ7 1-!v P:* ( F i e 1 d Length) ti:1f~P:l'·;t, iJ, :fflt~t- -y t-- '7-::7 

ifiiJ:fffll!f&ii'iiJ• t,:;f;ltl f*l1:fil"*I-::M ~ -c fi'!J:E' ~ tL ~ :5::A. :f!J~@J~Ut::. 0 fiR J: IJ 'L *-~ 1, >:1::1;-d;-b~ zh 
~ • -(-V')t..:?fJ, ~!{!l}iij~@[;Q> MAC - e P D U Z" ~{§ ~, R S N ';!- fi ~'9 ~ C:: t :IJ'>'"(· 2< 
tc::~'""C"b, R S N-(jgiJ>~~'"C-~ ~:®:*-Z..¥'1H=!=r L-'""C \. -.~;tjbi;t.:a~~V')~~@J~t t.f~~ 

~ "ilJl'i~·tiiJ%~. J: -:>'""(, H SUP Af§-'%'~fi~Mmlii, l::.~c0~itt l"l~t::, :5:Wt:::ltJH~ 

Lt..: :ro-tA Z..~i$~:: L- -c, ~~t=~fg; Ltc:::ro-tA:1J'-0JmEl t.::JI:ij* ~t..::ro-t7,iPZ"f'1 
lffi ~ -c :f!J)z@J~ :z.. mA::Y' ~ ::. t n'"iiT'tf~ t ~ ~ . 
(0023] 

fi=!. L, R S N(giJ>~~--c·e. ~:5:*-fiHJ: iJ iJ;J,~ v •:1::1;-d;-(::U, -f000'!:-iiffl'9tltfJ: v •. 

-J£ IJ_ ~j~~@lifyi!Jf*ftffij*iJ•0~f§~tl~ lVIAC- e P D U ';!-~1§'9 ~~- 1tJH~ 

~h-0 7"o-t.;z '!:- Ji!,":J(tl±\ ~, Jf07'o t:A '!:-~~t ~ '""(:p:j:Jli@J~H:ftt5E~ -0 C.: t -c·, fJ 
i!J-f*~:;;K;.b• 0mf§ ~ tlt..: MAC - e P D U {)(';!- }J r'J / t--~ ~ C:: t l)>"iiJJ'j~ t ~ o" 

( 0024] 

C:: 0J: .:H::, =*J'EBJjV')fYiJ]-tz!s:Jmi§~ AT L '"C'!:l:, W- CD MA ( W i d e b a n d- C 
o de D i ·v i s i o n M u 1 t i p 1 e A c c e s s ) 3iJJ·(lt;;~flli}iij~[~.:3ttJC~ 

a-t, ·y 1~ '7-::7;r;rH.t~~@l''t'·:ntJVt~tLt..:~~tx.JJ ;.:r, ''}" 1~ '7-::7 l=vt. ~-c, f5i!Jwflffil*n•0 
}Ef§~h~ H SUP A E-D C H MAC-e P D U~~J.EifH;:;:Qr] / t--~~ C.: t iJ> 

nJ§~t ~6 0 

( 0025] 

J: 1J Jl.-tzls:I'Jf,_)~::~BJI-9 0 c, *J'EBJJV'):O!Yi!J-tz!s:Jmfg~ AT L '""("1:1:, ~~-:f- ·y ]---. '7- ::7ifi1J=iffll~ 

@l'iJ>~j{!lf,jj~@[ t AT M ( A s y n c h r o n o u s T r a n s f e r M o d e ) @] 

a~ ffl vI'""( f~J/% ~ h ""( .t-3 IJ , 3i!Jf*~:;;KiJ'~f~~[a_ t W- C D :vi A ~f* 7 ::7 -t A }J"ff.l'· 
(g;~V')~§t{§~:{'T-:>'""Ct -,~. ~t{!l}iij~@[~::!;I:H SUP A{§-'%'~~~1'mh':fFtt ~- H S lJ P 

A f§~~fi~l'mT'U, H A R Q}Jj\ ~-{i-:> '""C, :f~i!J-f*~:;;K;Q> t:-., E - D P C H ( E-D C H 
Dedicated Physical CHannel)0§t(§~fi'~)'""(\.>ob0c 

~ ~, HA R Q}J:r.\tJ:~J:Effi'tF'a'J$(.l/:V')/0-!=.7.';!-_ffiv >""(ifj!Jf:Fil-9 011-:t\"C', :1f~!070-!= .7. 
~- 1 +t -1 ::711-- i: -9-0 , 
(0026] 

~!t!t"-'i~@l' c fj:i!Jit;:~:;;K t 0F'~o~'J0Jmf§ ~::;f3 ~ "~ '""( !:1:, ~*~~V'):jk~~:: J:-:> '""( E - D P C 
HV')[.-"l, r)iJ>*-~ < ~0t~i;iJ>;b0t....:Ci:>, H S lJ P Af§-%~fi~$l'UE- D PC H:1Ji§tf§ 
T't:" ~h'-:>tc:: IJ, MAC-e P D U '!:-JE!i5t::fl-7l''t:" ~v >f:!1Jith'~ o o {-0;%i;, :f~B 
-tzls:ftffij*WVIAC- e P DU '!:-:f!Jm~~iJ->. HARQ}Jr\;'""C"!il"..~7'o-l=A'!:-Jtlv>'""C:f!J~ 

'!:-~n&-96 o lVIA C- e P D U'"C'!.i, :j'I}~@Jlx'!:-~~t..:?tJt::R S N 7 1-Jv t:iJ>J;Il)E~ 

h -ct; IJ, f'?ib~*flffil:t:!ifEi:Qi~~;:(Rf@J§ V'):p:j:Qii;•';!- C::07 1-11-- F'"C·~~-9 -1:) C:: t iJ'>'"C·~ 

0 
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r oo27 J 
H SUP A f§{}~{j[~ffiJ$'"C-~:i, IVI A C - e P D U ~IE L < '){:f§T .Q;:. c iPz-~ -c i.,, 

;:. Cl) 7 1 -A V ~IE~ (;:fj[ {} '"C' ~ ~ \. -·~i'f;Q\f., .Q " C' fA;:, R S N (1) 7 1 -A V .fH:i::ffm~ 
-c··cb IJ, ~lii;H::!:iR s N (1)7 1 -)1/ 1-'~-e~~-9 o:: e: fJl"·c~ ~~ >@J"lt(l):jlj:nsiJ~i"«)~"~'~ 
~h "Cv >o:t~iJ>d)Jyt.::.CIJ, R S N 7 1 -JL-, r:·e~:iT-;~tl.tc::fll!iJ>:.~}f'L LIE L \- >:jl}}Z@.I~ 
~~~ L -c \- ,~~,. >:t~-.5-iJ>ib o 0 

(0028] 

E-D PC H ~'){:{§L -c b R S N 7 1-11< }' ~IE~~;:fj[{}"('~ ~\- >:1;1;-.5-, R S N (1)7 1-

11- f~(l)ijjiJ~JH::J:-:> 'ZIE1ii~::t; r'J / t- -c·~ 'd.·\- •t~i'f~::Bv''"C, H SUP A f§{}~fj[~ffi]tif\~;: 
t:f%ltlf*!tffii7K7J'Gns1§~.hf.::MAC- e P D U~&tF:jl}ns{§~.ht..::~~:ftt5E-9o*f3t~ 
m~ L, IE1ii?::i~Jl5ET J.S;:. c ~~Fret L --c 1.- '~0 o 

(0029] 

E-D PC H!;fifjiJ'fWFa-7~%tJE- D PC C H.!::, !VIAC- e P D UW'O)..::L--tf-7-
Y(User Data)~*tJE-DPDCH(E-DCH Dedicated P 
h y s i c a 1 D a t a C H a n n e 1 ) c ;Q• ;'::, ~ .Q c H S U P Af§ {}~fj[~tif\U, 
E - D P C C H (1) H A R Q ::J > l· o-J lr 1 / 7 :;J ;X-> "' > ( I n f o r m a t i o n ) 

-c--~~ ~ tl..Q T E B S iJ• 0 , fyltJ~7K(l)J \ ·;; 7 1 ~:R~J(, ~ W 7y ;:. c ;Q >~1J~-c- ib f) , ;:. .h ~ 
~.l'I:L t:fJitJf*ftffij7K?:::X;f L -c c·Cl)7"o-t.A"'C''l\ilAC- e P D U ~~Fat:tt~;Q,~j!fiJ'J ~ 
t: o" Lt..:::Q>-:>-c, H SUP Af§~}tfj[~tif\'"C·t;f, MAC-e P D U ~'Jti§-9o 7°0.-!:: 

.A ~i"CIJ:!iJ!f-fT 0 ;:. c iJHlJ~ t :>d: 6" 
(0030] 

;;f;;~13_.ijO).fyi!Jf;'f(iBlf§S--.A'TLT'Ii, :!iJit-fLt..::7o-t:;z·clVlAC- e P D U ~'){:f§L~ 
:Q>-:> t.::.:t~;:}, -f(l)7"o-t:;z '"C':ffi!J~7KiJ'MA C- e P D U ~:*(§Lt.::. ~il2tiiJ>&) 0 c 
fff:5E L t:B <;:. c -c· _ 1£~::IE~~::IVIA C- e P D U ~'){:{§ L -cm~-c-~ t.::.~t::IE1ii?£ fiJ 
lt.@.llz !· 1Yi:I±IT-z, " ;:. h~= J: -..., --c _ *~13JI(l)ffiflt*JH!f§ > ;z cr L. -cu _ ~*~~~(l)~t1l!t~= 
J: -:> -c M. A c - e P D U ;Q>:jlj:)Z ~ tl. o t~~;:;B \- > -c , IE1ii:>d: :jl}ns@!l{( ~ t; r'J / 1-To ;:. 
c ;Q><i:yfi~ c ~ ~ 0 

(0031] 

gt t.::., ;;f;;~13JI(l)fyi1Jf*:iBIFa > ;z 'T L -c-·u:, f%11Jf*ftffi7K(l) lVl A C - e P D U (l):jl}}Z)il]fl:ij 
:O'-J:t:T'ib o e: ~,, -J J:t:4lt ~ fiJ m L -c _ JttfJ1t::'Jtf~~ Mf.ij Lt.::. 7co t ;z ~ ~if,t::: L -c _ ~~ 
t='Jti§-c--~ t.::.lVIA C- e P D U (l):jl}}Z@.I~~1E1ii?::m5ET 6 C:. t ;Q~~ff~c 'd_- o o J:-:> -c 
, ;;f;;3£13jJO}f}:i!JC:*:i!li(§:>kr b -c·U, E-D PC H 3::-'){:(§"'C'~ ?£iJ•·:>t.::.;l;l;;:}-'?, §t(§'"C'~ 

-c b R S N;Q)IE1iit::fj[{}'"C·2> ;;£;0>-:>t.::.~i'!, ~f!i- •;; 1-- '7-:7ifj1JcfW~~;Q>0t!'i5E2'i'J.::.~ 
:;k:fl}}Z@]~;Q>R S NT'~~~fi[;~~J:: ''J 'L::k~ i,lffil'(;:R S NiJ'J'il\:::k~~~:if.; I-" -c~·~~i't 
t::, IE1iit::MAC- e P D U (l):jl}}Z@.IJ[-%~ftt5ET .t,;: t;Q~~t'd:o o 

( ~8Jj0)%1J*] 

r oo32] 

;;f;;~BA!;l:, J::.lic(l)J: -3 'd::flltlllt&tFiiJitc T 6;:. c -c-·, ;t;ltJf*ftffij7K7j•i::,}Zf§2':tL6 H S U 
P A E-D C H MAC-e P D UJ[-%3::-IEUii;t::t;r'J / 1-T 0;:. c iJ>-c-~ 6 c V.-3 :JJJ:W: 
;Qif~Gtt0 0 

( ~13Ji!·~fjif9 z, t·d)(l)ftfZ(l)if:J~l 
(0033] 

<Xt::, ;;t;;3£13Jl(l)~nlli1JIH::-? P--c!:moo3::-~~vn!laJJT-~" Gm 1 f;J:;;t;;3£BJJ(l)-~ni!i1JIH:: J: 
6f%11.lf*~1§> ;z 'T Lo:>:.f'l\i!ilt 3::-~TfD ·;; :71:RJ'"C·ib 6 Q Gm 1 ~;:;13 \- 1-c, ;;f;;3£13JI(l)-~ni!i1JII 

t::J:~fyifif*]l!H§S--7-'TL~;l:, W-CDMA (Wide band-Code Divis 
i on lVI u 1 t i p 1 e A c c e s s ) ~!i- ·;; 1-- '7-:7 3::-:.f'l\ifflt L '( :!'3 rJ, ~lli• ·:; 
r '7-YifjiJ'fW~~ 1 c, ~!f!!.F.ij~~2 c, f}:i!Jf*!ffii*3 C:;Q•l'::,:.f'l\iJilt~tl. "(Po o 

r oo34] 

~*~i-·;; ]-.. '7-:7i!.iiJ!lW~~ 1 ti~i1!\F.ii~ll2 c A TM (As y n c h ron o us T 
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C: W- C DMA3!!li*!7:7-tz;:z:JJ;ct'Cf§{}0]2S§'l:f§~1T-=>C:~•~ 0 ~:J1!!.,F,ijiQift21iH S C P 
A ( H i g h- S p c c d Up 1 i n k P a c k c t A c c c s s ) f2;{}~:fl~$ 

2 1 e:, ~t-t!!,F,ij~l!i 2 O):fr$0)ifi1Jm~1=r -J cPu < r:J:t:'k:;Jl!.Elll.~~ > 2 2 e:, cPu 2 2 iJ~ 
~1TT .f, 7D:7 .. 7L~tg*fl~:tp-:>C P U 2 2iJ57D:7 .. 7L~~1l'Toli*0fl:'"*'PJ{~.::: ~ C: 

£J!ffl-? .f,;k:t: 1) 2 3 C:' ~*l$2 4 C:' 7>7--J- 2 5 C: ~{ilfl;:(_ '""( t >.iS 0 

( 0035] 
H S U P A {g -ry.~:f£~*') 2 1 -r··t;t.. H A R Q ( H .Y- b r i d A c k n o vv 1 e d g e 

R e q u e s t ) :JJ;rt ~ {'/;! .-:> '""( , :f%i!Jf*t>ffii*i.i' 0 0) E - D P C H [ E - D C H ( E n h 
anced Dedicated CHannel) Dedicated Physi 

c a 1 C H a n n e 1 ] O)§'{:f§~ff.-:> '""( \, ~~ b 0) C: -9 ~" H A R Q1f;r_\~f~JE:ffi'fFs'JJli{j'[ 

07°0-lz:Z ( P R 0 C E S S ) ~ ffl\o >'""CffjiJ111JT ~ :JJ;rt'"C·, =R~N07oa-~z:z ~ 1 -tt1 :7 Jl/ C: 

-?~, 

(0036] 
;!ftiJ!F.ij~Jft 2 C: :f$i1J(:zl-;!!ffil* 3 C: 0Fe'I0Jmf;=';C::B\o >'""( li, ~ll~ijtO);tk:FJJ,;:J: -) '""C E-D 

PC HO)~;'t r)lj>j;;t < ~0~·&';f.;>il').t,t.:lb, H SUP A{§{}'~:fl[llJ!],.m2 1 '"('liE-D PC 

HiJ>§'[:(§'"('~~iJ'-)t.:: IJ, :\1AC ( lVI e diu m Access Con t r o 1 ) - e 

PD u (Proto co 1 Data unit) ~JE',li';~.:{~{}-ct~~ >:t£i;-iJ>d)0 0 

7c0;%-i3', fYiiJi:zt:t>ffii* 3 !i:.\1 AC-e P D U ~{J}J2S-9 of.i>, H A R Q1J;r.\'t''lii"'l t·7°D 

-tz;:z~ffll, >'""CMA C- e P D U 0{l}.i2S~~1ff!i-9 ~ 0 MAC-e P D U"C'k.l:, {l}]Z@]~j{ 

~~-?t.::bbt::R S N (Ret ran s m i s s i on Sequence Numb e r 

) 7 -1 -Jv F ( F i e 1 d ) iJ>;ij[Jt:~ tL '""C :B 0, f~i!Jl*t>ffii* 3U{l}]2Sit'H::(RJ@] § 0{J}miJ• 

~ c:. 0 7 1 - ;~~ F -c·~;if.-9 0 c:. C: iJ>::·· ~ 0 , 
(0037] 

H SUP A f§-5~1lllJ!],.m 2 1 '"Cti, MAC-e P D U ~ lE 1_. < §'l:f§-9 C:. t iJ>'t'·t '""( i., 

, .:. 0 7 1 -;t.- F ~- JI',li';~.:m -5::-t ~~,. •:t£-&'iiJ';f!) z, 0 ~ t:. t::, rr s N 0 7 1 - ;t.- Fft < r. 
i e 1 d Length) ~.;J::fl~'t'·il')l), ~li*t::URSN07-1-Jvi<ft't'·~~T~C:.t 

iJ>'"C·e: ~~, >@J~O){J}J2SiJ'-=t-bbn;g:~tL--c ~, >0~iJ'il')0 t.::lb, R s N 7 1- 1t.- P:'"Z'·~~~ 
.htdr!liJ{&:,-r~ i>JE L ~ ··{l}m@J.tx~~jf, ~ ;:~,.~~,,t~i.i'ib~ 0 

r oo3s J 
.:C 2: '"(', :;$:~:fj(!!f71J"Ct;l:, E-D PC H ~ lE ~ < §'l:f;=';'"C·t ::J.'\. ijfj-;'5--'?E- D PC H !-§'l:f~ 

L C: t. R S N 7 1-Jv P: ~JEm~::{l-5-c'·t ;;J.-~ >t£i;-, R S N07 1-Jv f.'~O)ijjlj~JH::J:-) 

'""ClE1!it::trr'J / l, 'T.":f:> ~I; it£8-~:t:H"~'""C, H SUP A(§~121l~00$2 1 ~:'""C~iiJ~* 3 

iJ•0${§~ht..:l\1AC- e P D U~&lfWmf§~ht.:;~i-itJi::T~-'F-1'9:~m~L, JElii: 
t:~lff5E9 0 .: t ~ § ag t ~ '""(!;) 0 0 

r oo39 J 
E-D PC H{.;l:ffj1J1Mff2;-5~i'tt.l'E- D PC CH ( E- DC H D c d i cat c d P 

hysical Control CHannel)C:,MAC-e PDU~O)l-~ 

f-?(User Data)~i'tt.l'E-DPDCH(E-DCH Dedicated 

Physical Data CHannel)C:~G~~-

( 0040] 
II SUP A {§-%121l~00tm 2 1 l;:l:. E D PC C Ilo:ll I Ail Q::L;....~ t- P-Jv-1 ::,..~7 :t ;{

~ 3 / ( C o n t r o 1 I n f o r rn a t i o n ) '"('~;if,~ :tL 0 T E B S ( T o t a 1 

E - D C H B u f f e r S t a t u s ) fp t_, , :fyi!J~* 3 C'V \ ·;; 7 7' ~f.;}L ~ 9;[1 0 
C:. ciJ)'"(·'t, 2:.h~~.!@:~'""C:f%!1Jfzldiffi*3 ';:frt~ '""( c0)7oa-~z;z '"(·IvJAC- e P DC~ 

]~f§~ 1± 0iJ·~ft!J f) ':!3--c 0 0 

(0041] 

~t.::iJ{.-y '""(, H SUP A 1§-53'<:tliDm$ 2 1 -c·t.;J:, lVI AC-e 

.A.~ -'Fib-!tJJf.'r-9 ~ .: }.::; iJ'> .. C ~ ~ ttl!¥~' L ... t.: 7~P t :Z '"('MAC e 

t.:x~i;-, ;c-crxrot.7,'"(·f¥iJJl*iiffiA;.3iJ'l\1AC-e PDU 

P D U ~§'[:f§-90 70-lz 

P D U ~ §'l:f§ t_,. ~I:J' ·") 

~t..:1lJf.!-g'I::L?"'J'>0 t tt 
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1zH~lt1(~~t±::T -15, ::h~;:J: '? -c, :;$:~fif!ij}IJTtf, filllJli~O)~j;J~~;:J:-=> -c MAC-e 
P D U nrfl}.QI ~ t1. -15 ~i'1Kt-i ~-, -c , ..iElii~ {l}.Qi@J~ z tJ r'J / t- T -15 ;: t t;'""f:' ~ -15 o 

r o04z J 
IZ!2 25Ul!ZI3 !i:;$:Ji:RJ:l0)~~1ff!i:J7!H;:J: -15 H!hl*JHif§:;:.. A. T L0)!1J(1'~mRJI-9 -15 t~(i)O)IZJ 

-c· ~ 0 0 =. h t::. !ZI2 &rFIZ!3 t=u. ~HI!f.jj~i:if 2 t Hibi*fliffi* 3 t O)f'Et'JO)ifJfFn'~ 2:> h -c 
It '6, ~t-f!!f.jj~~ 2 ~=!i H SUP A~ll~~ y;-t;- t- T -15 H SUP A 1§~~111:lifflt.f> 2 1 iFff 

C H O)ns~{§~-7 /A ~.fll!t~!lk}t;:~ l.c -c \, 1 6 o 

r oo43J 
2fr~fiill(JIJ-c~LL 4 --:::>0) H A R Q 7°0--1:: _;z ~ 1 1}-1 7 !v t L -c Fa %0).Qi~f§ ~~tim L. -c ~ • 

6 'b 0) t T 6 o ~t{!!f.jj~[g 2 U H A R Q 7°0--1:: A it! {li.T' E - D P C H 0)~(2; z ~»ill L , :f!? 
m!J~-;;K 3 U:H A R Q7'o-tc :;zJli{li.'t'·E- D PC H O)]Z(§~~fi(!! L -cIt-, 0 0 ~!i!!f.jj~li'f 2 

!J:TE B Sb>l"::,~{§~!tJ:Ifi'f-9 -15 70t7,~iR1ET 0" H!hl*!lffil7K 3 liE-D PC H ~nsf§ 
Y" 0 J?i, ~t{l!Jiij~li'f 2C::U~~-c-~ 'd:~ -,;tiJ£-b>;V) 0, -fO)x~£-, ~flf!.F.ii~li'f 2IJ:0:0)1f1 
:7 JL..J.Jrnl t~~o:o'otA-c-·flfili~1tJ:Ifi'f L, f%i!Jf*)!ffi7K3 'L -f0):571 :2 /:7 .. l'.E- D P c 
H ~ilil§-9 0 o 

(0044) 

IZI4 &Ll!ZI5 !J:I:] 1 0) H S U P A f§ %~1llifflffi\2 1 O)I!Jf'F z ~-9 7 o-1- -y- t-c::·· &) 0 

0 =.ht:>IZI1 ~!2IT 5 ~~m:t'-- -c:;$:JE13JJO)~~fimJ7!H=ct 0$.re~;t- ·1 r- '7-7ffi1Jf;FII~~ 1 t ~ 
t1!!,Fwj'm~ 2 t O)f'EfiO)/ ·1 t- :;./7 o-t;:--:)1, >C::~JtRJI-9 0 o p1lj, []4&t.S[] 5 t=~-tH S U 
P A {~%3tf!l:~ru\2 1 c7:Ji!J{'FU, CPU 2 2 b{ ./ '-E 1) 2 3 0)7°0 7·· 7 L ~~17'9 0;: t -c-· 

'b %FJl1lJIJ~T·ib 0 o 

(0045) 
H SUP A{§~~fl~ru\2 1 li, fj:ifi~*3tpt:,]Z{§i::'h0 E-D PC C Hc7:JHAR 

Q:1 / }· O-Jv1 /7 ct /-S, s /7 1 -Jt.. V't~Ji<~'2'hZ, TED SipJ?f§i1Jf*!iff/K3 0) 

r\·177~~ill~1U.t.=.tn>-c--~0" --:):;!: IJ, HSUPA{§~~fl~ru\2 Ui, c'h< i?vl 

O)E- D P DC H zilif§T0h'z1110;: tn>-c-·~ 6 (IZJ4AT ·17°S 1. S 2) 0 

(0046) 

H SUP A1§~~1l~ru\2 1 li, TE B SO){@}J'i?v>< --:)0)7'0--I::<':Z.~~ -=>'t f:il)f-

7' ~E-D P DC Hl''ilif~-9 0 f;>~frJ~-9 0;: t b~-c--~ 0t-:.d'J, ~1~'9 0 7,0-I::A ~ T<D 
.!f:Jlfi'f-9 6;: tt;>-c-·~, f:c7:J:!tJ:Ifi'FT6 70--I::A~Jl,--:)ftt±::T (1:]4 AT'17S 3) o (!JIJ..ttf 
, TE B S-c"*~'2'il.t-:.·r·-j7iib'37°0-I::A)J-T'&r)t-:.:tlfr8-. 7°0-I::A c 1 ~, 12 J 

, 13 J ~~f§jl:Jlfi'F7°D-I::A CJE~T6 o 

( 0047] 
H SUP A{§~Jt1l~ru\2 1li~1§:JJ!fi'F7'0-I::AT'E- D P DC H~~f§t__ (i:]4AT 

'17S4), RSN1i~U.f':)gH~.im'J "0" t*~0h'lv>htf(IZJ4,'7..T·17S5, S6) 
, :jij~~f__cfiJ~-96 (IZJ4AT'/7,S 7) o 

r oo4s J 
H SUP Af§ ~ Jt{l~fm 2 1 U~f§:JJI'M=7,D-I::A l''E- D P DC H ~~I§ l-tc.n> ( [] 4 

AT'17S 4) , R S Nfi!'l:h'!tJ!fi'ft~~o{i!'l:~fl{} l.ct,:,t:i;ifl'·'b (i:]4AT ·17S 5, S 

6 ) . Il S N~!'PJ 2 f1Jitfi L ( IZ!4 /... I ''~7°S R ) . :p:j:).Ji~c L c f!JWIT-t' Z, ( B<l4 A "r '" 7 S 
7 ) 0 

r oo49 J 
H SUP A{§~Jt{~~$2 1 !i§'l:f§:JJ!fi'F7°D-I::A l'·E- D P DC H~~(§l'·2-~b>-:>t::. 

;%i'r ( 1:]4 AT ·17 S 4 , IZI5 AT ·17 S <J ) , {l}ilift!E@J~~ + 1 fJ i'J / f, L ( IZI5 A 

T ·17° S 1 0 ) , {XO)im t~{}0)7oo-l:: A l:'E- D P DC H :!:-~f§-9 o;: t ~jl:Jlfi'f-9 6" 

f:lii!lf*~7K3f.!ltl'L~t-l!!f.jj~li'f 2 f;>t;, AC K ( AC Know 1 edge men t) ./ ·1-l::

:;:...~ ( lVI e s sage) ;J>'~f§l'·~~v>V':lT\ {XV':lim t:~~V':l7oot:.A:-c·c D P DC II~ 

lll.itif.§'9· 6 c 
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r ooso J 
J(-O):j'I}}Kc::"'k H SUP Ajg-i}~~ilfflW2 1 :l}:fl}$~ht~E- D P DC H ~:)tf§-c··2; 7,£ 

tP-y t~t~i'it::::ti ( [m 5 A-T·;; 7°S 9 ) , {I}$f1L':E@]~~ + 1 /] '7 / J~ 7 ·;; 7" l- ( [m 5 AT 
•;;7°S 1 0) , ~ f:;:.~:.{XO)-t) 1 :7 Jl/-c·IOJ t.1lP'}I1)7°0tA"C'E- D P DC HO):)tf"§~Jl;JH~ 
To 0 :f:Y!tl~*3 b ~ t:>~;:{J:O)IO] t:~py0)70tAT'E- D P DC H ~{I}$Fa-9ofJ>, 

RSN{!li:~1 >:71J.A>~Too 

(0051] 

-e PDU~~-i}Lf:j~ (!Zf5.::Z..-T·;;7"S 1 1), ft1J]t:::.!tJH~tJ~7°0tA~~if,(::::l 
<::, (iiJ@]§0)7ot:z -c·E- D P DC H ~:)tf§T·2; t~fJ,~'frJI!fi-9 o t~b':J, :fl}$fft5E@J*:l~ 

t31!fflT-b o H SUP Ajg-i}~f~].ffi.l$2 1 i;l:MAC- e P D UO)R S Nli!!;Q>{I}].Kfl)E@]~ 

tiOJtf!I~~~l"Cv\htf (11{!5.::Z.."T·17°S 13), J(-O)RSNf@:~{I}$@]*:](t l"C:t%ffl 
To ( i:m 5 A-T ·1 7°S 1 4 ) 0 H S U P A {"§{}~ii~W 2 UJ: R S N {@:fJ>:f!i$fft'iE@Jlt t 
~7.£of@~~-7Lt~t11'Ji'i (!Zf5Y.T·17S 13), f£ryO)jJ~1tf£T't'!PJiJ>;V)~t~tfrJI!fiLT 
' JJ;JH.ijf@ ( {I}$ff[;t@]~) ~ H~ffl-9 6 ( 11{!5 A:::;- . ., 7" s 1 5 ) 0 

(0052] 

~ttf!M~ili'l'2 t fPib(*~*3 cO)fmT'W$@~H-~T 6 R s N0)7 1-1~ Fft:J::l::ff~H 

-c··;V)-t,t~tlb, *~-c~~ 6f&H::mPJ:IJ'ibo 0 ~*!-t--., ~ '7-:7flirJ:fill~~ 1 :lP0t~'iE~hoft 
:*:Wm@J~~J:2:0)f!li:J:: IJ 'L::k~ ~t •±~hi if> IJ, :fyi1Jf*)!i\ij*3a..: O)~il:J:Et:nt~JW:::kW$@1 
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Zl~ [L:-t'<< tY lfolliB. -=;-{s~ R H,..- ~ l-3[o lt1 [,.:-~_'?,.- '1ln -@-L'.@li ~E'tfz fk%[l£-.:;,. %RHz: Z[lz- -=;-['L lvlln 3!?." r -=;-{s lv 

['L ~%b>CH,..- [t::f, 'K[:'Lf'd? k2of"'~ll-i'Y' %b>CHz Ill,..- llo\->Clo %b~Ht: lof;:>~[l£-=;..., Tl>.K-:1 lio%t->CHz: l-=tlo[l-l [,.:* <81> 

· tJ ro ~ ~-tL ~ FL~ 

~{--'?-1-i't {2-[:r1 [fo[?-i:L [ot>'Y _:;;,[fo-b-~ .:;c-(¥[y[z:: ~%1£~>:: 1':"[5{¥[,.:~ [lo-b-~ ~-[¥[y[z:: ~%1¥ [3[o[l-1 ~?~Y _:;;, 

rt[L ~-('i?-[Y['L ~{>.-{-'?--£- ~R~z [t ~R t3.[o[l-:J ~5~Y [L:f,.- 'W:1S: '{::1[6 ~ ~dl-~ [o['A[L: (1!U![l5llo:l)l'2c-2:5 

~-1:¥1-i't [o-{2: [fo-b-~ ~{'i?-[v['L ;';%I>C t3.[o[l-1 ~2~> [fofff:'z: ~-[¥[y[z:: ~--!:>.{'?- ~ %R~z [t %R t3[o[t:l ~2~Y 

[L:i'?,.- 'k[L~o '-b[& ~ -fui~ft ;_;;_-Ftf>e -=;-{s[Y['L i_;;_{-t{S ~ ~Rtl,..- [t ~1£ [':l[oli:I ~2tlY -=;-['L[Y[fn -~=dtH- [L:-~_'(,c <Lt> 

'f::liH~-:ti: ~lkB ~{-'?-%1>-:~Y ~t3[o[t1 [L:t'(,c 

~ i760800-800Z-0 ~ tg ~ He g 
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9.] ~lf- -fAJo]Lf ~-~.g. q.g "'~-"]oj]oJ] ¥.~'-~ T 9,l.JL, EE-i:::- q.g {l_A]oj]s] 41 g -6}-i:::- -fAJ EE-i:::- '=:~4 Jll_~] 

1'l_ y 9),Lf-. 

<2g> ~ trA1oJJl·1 ~ ~~9.] ~A]oj]~.S, 7]7.]~:if- BW Zl-.91 Gi]0]£1 %'T-~1 .:tl-11]~ ~{j..Q..S.. .J;'l_q_!.s::]Sj_r:}. Ctj7]A1, 71 

7.]~.2 B~:if- Zo]~3:j_2__<;; ';;/jg 'TiS]<'>}'= ci]~.!i'l:==t.S'l %B c,c=_(terminal node)Y-"1S'l .9jP]~ ?!'=ct. ~ ~ 

"-1"11"-1 7].7]~"1] .9]<5~ 'T-"Jl5:c]'= ~_Q_£ .Jf!qj'{! ~AJ %~.g. 1:1-'f-<>i] rr}c})."l'= 7]7..]~.9] .7c}.$J .':c.E.(upper node)"ll 

-"'1i>H 'T-5]'l') 'T-S.:. s:Jr+. ~- 7]7.].:;:;--6- .¥.~<'>}'= r::}'T--"'1 lcj].S"f].=:L .':L.S~(network nodes)S.. 0]if-Ol"'l'= lcj].S"f].=:L 

"1Jl·1 \1W 4.91 % '8 g_ .'f.] i>~ T ~ :s:J '= Ll"J~ %zt-€3c /]/lOTi· EE'= :;] -<.] ~ o]Qj.9j L}'E- Li].>=.:'f.j 3. .'r.S:::;;: "1] 9.] <5~ 

ci<>Jl~ 1' ~).g.g 7-]'i'J<'>]L]. '7]7.]~'.f?. J:Fj~(fixed station), Node B, eNode B(eNB), Qj-'-i]~ Y'{l.S(access 

MSS(Mo!Jilc Su!J;;cribcr SLaLion) ~9.] %"'15'. J:JP1l~ 'T 9Jr:}. 

<30> ~J<>J "'d.=I :;<1Z.9J ~-4'- BW.9l 3'::7] :;zH;'~ i']o~/.1 7]-"']~"l]J-1-i= tc1] 0]E1~ :;zH;'~ BW 0 ] 11.'= ~-4'- BW 0 ] tc1] 

o]El ~% Aj A}%~ 4'-{i 4tJ4 E}o]Pd ;;_ ~Dj'T7] .'fj"C;~/.l ~%;;. &J%-6}-i:::- :"-71]~"8 L4JA17.j ~ ~%-6}-i:::- ~o] 

~~~o]c:-}. 0 ]<'>] AJ7l ·~·~"' 31§ uJ]-"]7.]~ .:::Iii].§. nll""·]7.](gran: message)4JL ~~L}. 

<31> B'Q-2 Iii].§. uJ]-"]7.]~ 'T-~<'>}oj ~~<'>}-\= ~711~"8 7.j.£oJ1 rr}i'} Gl1°]£1~ 717.]~.Q.3'.. ~%~}r:} . .:::Lr.jJl, B'Q 

.g. :;-H;'~} Gil o] E-1 oJ] r.fli>H 7]7.1 ~ .Q...c;'..-'f-E-1 ?:d 'J3:j _Q_.c;'_ 'T-~·l.£1 "'1 ~?<d .9j 'T-~1 ~'?l <·L~(ACKl ~ 'T-~H} T S.:. 9lJL, 

A~~%~ il...~J<'>}'= -'f-.Aa-"'1 'T-~~'d"';:l.Q.(NACK)~ 'T-~1~ 'T~ )'lr+. t;±~o] ACK-8.- 'T-/d-6}\1 ~%~ r-]jo]E-1~ H1 

~"1lA1 /.}7-l]<'>t.l' "-~.?..£:. E]]o]s]s] ~%% ~13]~ 'T 91I1- . .:::Lr.j.l', J.?]w-oJ NACK% 'T-~J<'>}'?l ~%'{>J. E]]o]E]~ A~ 

AJ% lclJ~"11 u.}r..} :otRAJ%~ 'T 9)A. 

<32> %7]~ :<~~ .!f-3:1%~ HARQ lclJ~"11 rr}L'.} .)':pj -"]zloJ1 /J'fi.J' "'a.=:L ~%~ '2"~0] "fl;j%~ <'>}Jl] ~ Till, ~ij;j%~ 

<'>}'= E}o1PJ3, ).1~E,lj~~s_ Q.)':2;'~6j ~Ir:}. .:::Lr.j.Jl, ;;,~~%J·1 A.}-{}~ 7.}'tl~~ 3.\ {1,% BJ~.S, o1{1_ ~%4% 

~~ 'l-f~o1 ;oq%-8r:}. rr}L'.}A-1. 71?<1.::Ii'o1 ~%o}-\= .:::L'il!~ uJ1-" . .A1-\= ~71 ;j_% -"]"l]'i'l' R..Lf]\1 .s::]JL, o14-91 A~ 

{1,%~ ~i>H"-i'= ::<fl~%~ E.}ojuJo]Lf Aij;j_%J.1 .A.)--{}~ 7.}'t! ~~ %"11 L~\'} 7cJ.!;l_ ';'do] A»~% O:jlf-'i'}~ ~i:Cj2)" 

71 ~~ ACK/NACK ~~011 .9li>H 0 1-'f-0-1 ~ 'T ~let. 

<33> %71"i '<R'.'l. .!f-~%~ HARQ "l-f>i~ ~%o}'= ~4-. 7]-"']~.:L'} Bw.- .J.}o]2.J .:}7J.31'?l ~7ll~"'cl 7J.!i_ :;.1~ \l.J. 6 l, 

NACK %4'-;-J"11 .9ji>~!c] :otijAJ% 0 ] 0]-'(-oj~ y S:lL}. ~. \1~,<', ~/] -1'1%~ Gi1°]Ej ~ tJ1lij011 -fj-.:-<.1<'>}.Jl. );lL}/} 

NACK-@- 'r{l'W"l] rr}i'r ;;zl]~~ 6 ]~"1] u]c.] ~'?:J-'8 ?:Jl~6"' f'1o]uJ01] ~7J ~6"' J.]S>j %~~ 'rliJ+ A]'tl '3! MCS 

-5-g 3:1%&} 0 4 ::<~~%% 'T-<>Jl~ + S:)A. 

<34> 1;;:lF1]. /J~~ %71~ ;N';"!, lf-~%~ HARQ lolJ~91 ~ 78~ fl-·"'1<'>}::::.:. ~-9- ~% F11o1£l Zl-.91 *~o1 ~-'-g-6}-\= ~ 

7117} ';'!'\ll~ 'T s:lrt. ~. %7]~ ~~~';"!, lf-~%~ HAI:{Q lolJ6J<>1l rr}i'} ::<R7d%~ <'>}'= ?c!-9- ::<R~%~ ~i>RJ."l u1t.1 

cj]Q.)'-'t'l 1-].;H ;l~{>J. 1CT 0]ElLf. 4-<·1~~7} ~,6 <110-1 <1~. EE-l= '?14i' ~:"il~~(persisteut scheduli:Jg)~.;= 

E]]o]fl ~ ~%5ijo~ <'>}'c- 72J-'f-7} ~~~~ 4'- 9).r:}. o] ~-'f- .!<}7] %71~ :<~';"!, .!f-~%<Sj HARQ lclJ6j ;":, ~"'~ Aij;j_% 

<36> ~ "~'Jl,]cj].;= P]r.j ::~J78-'8 ?:~;;:[% :",TJ]~~oJl rr}~.;= %7l~>i ?;N~ lf-3:1~~ HARQ lolJ~,'i 3:1%<'>}.;= ~4-"11S.:. u]i'J 

~:;<j.'{l :zR.~% ~711~'<EJ-@- Jtl.72J-6}a:j :z»~%<'>}S.:.Sj- <'>t'= t(}~-@- "Xj~~~r:}. 

<37> o1o} .J;'l_'l'Js] .1fls]~ .'f]i>fl, BW-2 4 "'h! HARQ A]AE,ll"l]P·i 7-!]1 HARQ .':£5'.--141~~ ~i>ij !.l]o1E1~ Afl7.J%<'>}'= ::>i.<":. 

5'.. Q.]'~~ 6j 9J.Jl' ~ 1(! ><H Li] 0] E'] ~ ~ i' ~ A1 ~ ;; ·r 1(! J<fl TTl (TTl =1) ~ ~.<":.5'. ~9.] "6].12 Q.]'if-8 10 1(! ><H 

TTICTTI=9)01]J.i %71~ .'<~'-;"[ lf-3:1% HARQ WJ~"l] rr};=', :otfl~%;;_ ~ + 'iil-i:::: .>.J~o]i'J.1T 7}7.j~r:}. 

<38> Dl7].A1 4 ;~';'!, HARQ A'~tc,JJ-2 47}7.]9.] -"1.'2. r:J-.:= ;;zl~% F} 0 ]PJg 7t-"]'= HARQ :V:_;,;'_--I'J1~7} 1:]9.J.£]6j Zf Hi\RQ :v: 

£--11]~7] '3'·~~ "!7]~ 7]-"']Jl ;;z~:;i% J478~ 'l"'Jl~ 'l ~),~~- ?<J.<:>j'{! J.j~F,ll~ .<:>ju]~cJ. ~ 3-"1 ~B"l]J.-j 4 

7]9j HARQ7} 7Js].sq.;= ~-9-~ t;=A]Dj-.JI 9J.r:t. x7.} 0, 1, 2, 3,6 ztzt 7•111 Lf];;] .7cl]4 HARQ ..':£5'.--11]~~ /+%i>}.;= 

0wo1 "~~%<'>}'= F..}o]''J-@- .::r'il'[<'>}7] .$1~ 0J""l~~ LfF..}';l!r:}. oJ]~ ::;:oj, AJ]l HARQ :V:.c;'..>~i1~<>11 S>l"'~ "»~%<'>} 

~~· ~TlHFcl-8 'irW~ 7-1]1 IIARQ .':£.~-'-il~'"l1 tcH~J. E}o1u,Jo]] i>~~ El] 0 ]E1.91 :otij::;<1%,<; B}7l] 'l'lr:l. c::'f. 'i:rW-2 "'~ 
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<39> 7]7>]-::r;-.g. '; 7<J <'!% A]7,l-oJ1 --'}Z>}i2J ==J /::::7-l]~c,J 'f1 '?1-Ws ~7<J "T':rr}y J:1l "!% a] -%-o}ai I1]a] E-1 ~ l;l_cB~}'=:- /:: :7-l! 

~"2! 7Jli!_~ .:>EW-6-}.;==- JiUJF liJ]A]7>]~ £cBJI. a] JiUJF uj)A]_A]~ %3:- B~~ ~111~"2! 7Jli!_ u:J-2} J.1]a]Ei ~ 

~ %<0} 711 -'8 r:}CTTT =1). 

<40> J iU! E nl] A]7>Joll-i= i'>H "'J '2 ~ g T ';!! <0~ 71 -'f1 j)} '2 ~ ~ ';!!7.~ 7Jli!_([E ID), 7.~~ ~"'J (RB allocation) 78£, ~ 

%~ "r ~l-i= El] 0 ]EioJl J:f!~ 7J.!;l_, otl] 0 ].5"....C::. (Payload) 7J£. {1.% liJ~ "!]:.; ~01, 't:l5: ~ 2'3 liJ~oJl J:f!~ 

MCSCModulation and coding scheme) :7(]£ -?f-a] .:>E~~ 'T ~lr:f-. 

<41> 7>H] ~% 7<.:J_sl_'.:::- -'?ioJJ~z-J ~~~~ r,J-w-al J.}%~ ;z:HJ~~Q] 1R4=' 3.1 -?lO<l ';;'Oil Lll~~ 7J_sl_7} .W 4' 9lc}. 
J~]JL, ~%~ 4' 91-i::::- T1]o]EioJl rfl~ :7Jl;l_-i:::- u~a] 2H"J JiUJE lill"-]7.] 4'-~011 .9~6H ~%~? >:}:= r1]a]E~ 

9~ 3.7](s i ze) -'5-a] ~ ? 9l c}. EE <;>!-, :;>J]a]_ii'.E(pay I oad) '.:::- ~ tfr:o<i.Q_S.. -iH-l '-] ~ E,i101].J.i 3]]r-j9} tfrrBS.. nil-"] ::z] 

El]o)E-j~ £-fl<OH-: -"1]3:'~ 0]1-.J n:"-1I 6J ..!f-~~ _<?jP]~c:J. 

<42> o}~ ~1, :<H~-1% lcl}~.Q_.£ IR (Incremental Redundancy) HARQ lcl,.j-~o] ~'ill -'}%~'.:::- ~-9-, 1'2).:§. lil]-"]7.]'.:::- ;;zfl;;z.: 

%g .'f1iiHJ..i 2f'-7}~.Q_.£ /(}7] IR tl]~(IR version)oJ] J:f!~ :7J_sl_~ tc1 .:>E~W 'T 9J.r:t. IR HARQ liJ~.g. HARQ liJ 

~ ~oJP,i.s=.. c-j]o]E-] "'f{l J..;j~g 7lJ~<0]7] .!f]<O]oj 7;3£ c-j]a]E-].Q:j '<ll¥1. ~2"3 .:<JL 2"3 tl].§.~% :<1]~1;' -"]P]L} 

~~o}OcJ _l;l_Lfl'=:- UJ~ ~ Q]Pj~q. 

<.43> fR tl];joJ] Lll~ :o<.:Jli!_'=:- %7]~ HARQ UJ~<>']A] AH:8% :;I?si 'i!:el- ;z]Oi;9 JR tl];j{' %'T-~ ~oJl"-1 "iJ.§j-~.Q_s_ 

c;£.s=.~ ~ 'T 9J.r+. ~-, %7]-'-l HAUW ]jJ-"l~ -'}-%-oH::· ;;d-9- ~-1 ;'; ~%A]01] 75[ l:t!h(H lU li-]~-% "-}-%-o}JI, ~ '(2 

lil~ :<fl~%A] 01] -T- 't!liiH IR tl-]zl~ J..}-%-o]-uj, -T- l:i'l·><il AH~%/-.] 01] Al] l:i'l><H IR tl-]zl~ .A}-%-ol-i= "}'i'J.Q_s_ A}7] IR 

<44> 7]7>]-::r;-oJ]l·i-i= TTI=loJ]Ai B~.£-'f-E-1 zl%-'f r-J]o]E-j:.; +-8c>]-O:j "l~%~ ~_8_7} ~J..;=;z] O:j..!f-~ ~B~r:t. _:-~TO] 

Jl :<l]~i'- 6] '\M.B... 'ii:l..C ~? U~.£ ACK% '{!1;'<0]JI, :<l]zli" 6 ] '\M.B...~ ~ ?oJl.C U~.£ \'ACKg zli"'-~L} . .5=.. 2 

~ {}-£<0}>,'1_ 7]7]-::r;-o] NACK% zl%~-c:J-. %7]~ zl]'8_ lf-31%~ HARQ liJ~ ;:;_ 7Hl<O}~_Q_us_ NACK% zl%~ ujJ 

7].">:]-=rf-o] '2-~5.. 1@.5=..~ :<H~% ~;!J]~i2!oJ cH~ ::<J..t!_~ ~%<0]-71 ~o}.s=.. +-8 g~ ~011Ai-c AH~%g 'T-"~w 

'T 1)r}. 

<45> 'i'l-W.£- 7];")~.Q_.£-'f-r::--] NACK~ 4'-.JL[<Oj-~ -'~1ll HARQ ."':..5"-Al]~ol] u:J-t} til]"J- qa]Po/ 6 1] ~~o] TTI=l0 1J7-·i ~1?-~t~ 

El]o]E-]~ ;;<fl7.J%~q(TTI=5). o]u1j "'}~~ tlj-.2]- ;Q-o] /(}7] j}:j J:tl;.;H TTl ~%A] J.}%~'2! -"H:l~~.:c]- %~~ 3. 

71 3.) -'f-]~jojj i'>fl'it<O~t:_- ::z}-'i'! i}~-g A~%"5fll.-J ;;<l)zl%~g. 

<46> .A]zl%-'8. c-J]<>]Ei€ "1-8~ 7]7,]~~ P}:ti-7]7l.5' .. .AH~%-B c1]a]E-]oj] rHZ\J .Al]zli'-o] 'i'l...fl...~7] O:j '1'-€ ~'i}~c] . 

.5=.. 3"'1] L}I1L}x <}7] .All~~ c'j]o]EioJ] J:f!GflJ.i.5=.. NACK% zl~~q 

<47> o]ujj --1":- ~A]oj]oJ] u:J-4 7]7]~{' ;;zfl;j% ~7l]%"'8;i Jt:!.~<O}o~ 3CI%<0}.5=..~ ~- 4'- ~q. 7]7)-:;.;{' U~.£ \JACK% 

~%o}oj :<l]~%;:;_ x~~ 1!Jl, :<H~%"-loJl-i= r:t:= ~% ~4-% "-1--%-c>}O:j :<H.:i%W 'T <J)..s=..Sj-- ~7ll%?clc>}oj Jt:l.~ 

.<A ~ "ll~~ 7s..'.i!..~ r.~w-on ~3l~r:t. ~-. 7J~~.Q_s._-c %71 ~ :<H¥l -¥-3:J%~ HARQ "d-~% -fl-_AJ<Ols:l. ~x<>11 

u:J-L'}A-j ;:<fl~% E}"']Po) o]L} ;;zl]~%Al J.}-%-o}-i= A}~~~ .9':-i::::- ~J%'1.)-~ ;:;_ Jt:!.7Jc>}O:j 3CI%W + '\1.-::= -it-'Z:!.A<) ;:;_ ..!f-

7}<0l.C '1.)-'fjo]q. 

<48> ~- ~.A.Joj)oJl rcJ-4 .:zl~% ~711~"2! 0] 't:l.~~\1 7]7]~.g. J 't'l.~-'cl :7J_l;l_~ u~.s. ~%o}oj ~"-i'i"?CJ-, U~{' 

NACh.:iiJ- W?lll Jt:!./;3-'8. ~11]~ 2cl :o<J_l;l_'g- y~o}O:j P]i:i ~7j-'[l ;;<fl;j% ]jJ~o] o]-\:1. "llii'.. y~o]--i:::- 'il:!/;3-'8. ~11~~~ 

Oil u:J-4"-i .:zl]'{!%% 'T-"Jl~ /i[o]q, ..g. ~""l"iloJl u:J- 2 'tl, %7]~ '"ll\"'l -¥-~%~ HARQ "1:)-"']~ ::72-£-o]-r~t.}..s=.. .:zl].72i 

i'-A]oJ] !CJ]a]E-j ~% 7.H]~~.S'1 ..=17] 3.) -'f17.J. ;;<H~% sj-a]no) .:r..-:= <'!%CJJ~% 3:]-§-~.Q_s._ ~~-y 4'- ~q, 

<49> ..g. {'JA]oj]oJI u:JL'j ;;zl];;<i%Al J.Hl-.s:H:::: ;z:J-·N~~~-g li"l_~<O]-oj ;;zl];;<i%<OH:::: ciil~ ~'il~}g. ~ 3oJ]J.-j tj-~o] k.7] ;;;. 

% 3.) :-5l l:ti'><H -<fl7.J%A]01]-i:::- A ::z}~*~% A}-%-o}oj J.1]o]E-j'§- 7J1f.o]-~q>B_, -T- l:i'l-"'ll -<H~% .A]oJ]-i:::- A ::zH:!*~ 
0 ] 0}\:i B :z}~~Sj-% J.)--%-<O}oj Ei] 6]El~ zl%<0}.5=...5j- !:o."l]%'B~r:t. IL']Jl, UW 6 ] T l;li><H .:zl]zl%-'-loJl B .::z}.<f 

~=i~ -"}-%-<O}o-j c-l]"']E-j~ ~%<0]-5=.=-i B 7-}~~~011 J:f!"l'} 7.Jl,I~ /(]-7] BW-.011 ~aj~r]-. II}L'}l.i, a] ~-'j'-0!]-i::::

NACK {!§..';'~-;;:_ ~i'-o]--t:: ~'t!"'i~ 't7]/..l "'ll\:l. 4'-"'igt>J IIARQ 1-'J-/..]JI}-t:: ~'-'1 't:1.7c.l-'B. 7}-'i'!!}~-oJl rB9!- 7<J_sl_~ ~ 

%W? ':U.s=..~ ~r:t. 2"-]'?1, 'Cl~," B 7.}-'(l~~g --'5--u~ ;<fl~%il 4'-6-Jl~r}. 
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98(;£000-a::!lA'IOA:!I: 

Ol 

'-l::t[otJi:':l ~t.!> [L{'?.fnty -3-[Pfc to~-frt ~1:2-0 ['L~{'?.[Y['L ~fL ~to~-$!_.>:~~ -{i>:-$1_.>: t3[o 

[lc:t ~2~'< -iL['L[v[lu 3if."r '-&-iZ ~{g[v['L -l:f~t>'::Hz K.<?--i'i- ~['L[Y[lu 3i?."L -lc{n lloltv[Y[~ [t [o[h~ it ~9 :':1 <t:9> 

·p~[hf? ~%lto to~i0rt $RH~ ~[£E ~-M-6 toTY~ klvllu 3 

B<r ~~-[?, -{$-[o 'h~ -\L-,--- io kR>l'L ~TY~ -if{Z ~klvllu 3lt2r ~{-'?-[vk ~$RHz ~ll:t ltot3[o[l-:t --$-2HY 

tfi!L-lo '[L[of£ [1\-n -§-[z[v[[n -O:Il!2r ~{g[v[z ~~f~Kz [o~[L[L k[lgpt"'p -ifr~ ~}!J\fN tof'n[o{o:l ~f>':: Rlo 

-b-!at'l ':':1-ict-:Ift<FI ~klvliu ~lt]>r ~-l-'?-[v[L %%RH~ [o~['L[L 'to% ~Ito 'b[¢ ~ ~~y-m -IL--5-~ ~~ ~ 

-0 ['L-=;.-[8[Y[L ~$f,OHr tol-=tloll'l -f<2lv[L %%R l-=tlol~• --$-2HY [L-=;.-[~[y[L ~-$1_->:Hr tol-=tlol~1 Rlo -[L[zlvlln 

=tla>r ::::C{g[v[L :.;%RHz ~lo Eo{-'?-['v~ [L*6 lto"R--7 luklvliu =tlt2r ::::C-1'?-[Y[L :.;%R t3[o[l'! --$-?H·t 'j=Jc~ <Z9> 

'p[¢ ~ i"b ['LlofL ~{'1[v[L i:h'H~HY [L[ofL ~{g[Y['L 

~%~_}: t3[o[f-J -t'?H'< -td)Cl·diu =lif."r B-TY~ l:o-l-'?-R>.W ~8IN ~-0B ~-1'?-TY~ ~~['L[vliu =llt]>r ·~ ·p~%1Y 
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.:;i%~t:f. o]II1J, 7]:>:].:::;;-2. AICH7} ~%5}-::::.: -"].:::rl-].7ci~ %<'>11 -'5'---'j 2; '8-(ACK) EE-:::: lf-Aj 2; 'it(NACK)g 'd~S.. .:;i% 
~1-q_ 

<14> ~~ 7-].J.l .7-li\'l.(AICH)&; %"6'} 0~ '6·~ 2:'ft(AC!O&: -T~~l- 1;'-l-'¢}.2_ <1% !<Ji';'l<?] ~.91 ~c:';- !iJi\'J(RAfH: Random 

Access Channel)Jlj- %r~-<H'i'l.'i'l %rl "d-"'1 ~~ -<H'i'l.CPRACH: Physical Random Access Channel)g 0]-§-5}~ /]Al 

-.;_;-_()_50_ ~S'j ~c:';- rii]A].A]~ <1%~1-r.J-. 7]7:].;_;-.2_ 'i'-1-WS....!f-El <1%-'f-1 ~S'j ~4;- ul]A].A]~ ~'?_l~k}. 6J+oJl 1;'-l-'¢} 

<15> q~o] .:=i':J] ~~ ~~t~ yfiJ)~ II1l, RRC 0d~ Jif'i:J(establishrnent) ~:'<}~ .J.}-§-5}o:j B~4 :;];.']-=:;;-"'] ~~4 

-'.'lii"!-'8. %~g yfiJ)~t:f. 6]5!.2_ RRC :rrs_so_','J 'cl-Ell"ll.J.-1 .!t.'i'!, -=~Pl .'Z.~(Idle mode)S'l 'i':i-W 0 l9, B-~61 RRC 
0j_~ 5'-ES.. 7Jo15}:;1 q.J~ ~~}o]t:.J-. B-W"'l RRC oj_.~(connection) ~-7c}c 3711 2 .Zfl-"'1 .A-JlOi ~_l;l_~ .J.}-§-5} 

o~ 6]-f-oj<l_q_ ~. B-WS'l RRC ~~ ~:"t}clJ'--;l.A}-'i'~AlloJ(RRC) 1'11~ 61 ~~ ·"'ll'il.(logical channel)g 7--"a5}aj 

%-T~ g y t>JJ 5};:::: %"'} -4, l]'-~ x}-'tl_ .Ail oj (RRCJ I'll~ "11 A-j ufl z1] ~~.Ail oj (MAC) 111 ~ _()_.5'.. .Ail oj TI i:'~ w] F~ _l=l_ ~ %-T"d 

51-.;= %~g £W~r-t. 

<16> ~cl z~\§_.2_ ~~<"j_()_s_ 'i':i-WJI-1- 7].7:].;_;-S'jl]'-..;17:}-'i'~;;;]]oj(RRC) I'll~ A}6l"1l ..':':..5'-£~ ull.J.l.Al~ %4-·}1"6'}7] ~5}o~ 

.J.}-§-5};:::: !<Jl'i'fo1J.9, o1 riil-"1.A1"'-J .:o<J.%.2 1!% !<Jl~(transport channel)~%?~ -<ll~(physical channellg .'.} 

-§-"6'}o~ o]-f-oj<l_q_ .:::I.2i1-.J-, u]izil~c:';-~lloj(MAC) I'll~ EEc ~·~ 1'11~.2 ull-"l-"'1~ '*~5}7-jl-.j- ~::;3"6'}-"'l ~_()_9, 

t.'J]o]E] 7.'i4f-"1l :tl:-ii"!-'8. %~'i'}g yt>J){}J.:.j-_ .:=i':71 ~4,o ~:"t}"l]A-j .J.}-§-5};:::: ::=-r~ !i~'i'J.,"_ -t'-%~1]oj!<Ji'i'J.(CCCH: 

Common Control Channel) 6lt:f. TI-~.2 'i'f.A-j -tf%;;;l]oJ!ili\'t(CCCH)S.. RRC ~~ .fL='cl(RRC CONNECTION REQUEST) rill 

A].A]~ .::r-A.:J3}o:j 7]-"'].:::;;-_()_s_ %~{1-Y,. "'J-7] RRC '<:i~ .fL:<cJ ri!l-"1-"'l~ -"i'J-tf<"j_()_s_ y?J{} 7]-"']-=:;;-.2_ -t'-%A1]oj!<Ji';§_ 

(CCCHl:SO.. RRC l§_:--§(RRC CONNECTION SETUP) .A]~ ~q- 2, 0 ] 
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li"[ "8-W."'. RRC c,xl_Q_ ~~PJ 't}ii.(RRC CONNECTiON SETUP COMPLETE) nJ1"'1·cz1~ .::r"'a<'>}a:j 717:1~.'2...5'.. %{l<'>} 0 l, ·~~ 
.3l<U RRC c,x!;,'[(connection)g ';:; J,l~r:}. 

<17> BW.::' ~c.] 'X~'i'l. %"'J %<Sf.Jrt~ ';"l..'LS'.. B-WS'1 uH'Xi1~~7-i1oJ(rv!AC) 7~1~ .Q.S'.. (CMAC .A}%l 7-11"'1 :V:c.]P1E]E.. 

(primitive)~ %"'J<'>} 0~ ~% ~~'i'J..S1 7-11"1 '* ~c.1 ~H'i'l. 7-11"1 ~·~ g ~:ozJ~~f. ~P1 Wi>H, 1J-W.S1 RRC 111~."'. 

~71 ~ 4i' ~:;<}011 "'1 C:VJAC-CONFTG-Req :v: c.] P1 E] E..;;;: A}%<'>}a:j MAC 7~1 ~ 011711 'iJ "'1 ~ ~ ~:;<}(random access 

procedure)~ y 6] <'>}£~ .fL::<a ~~f. 

<18> 0 ]01] rr}i:.}, Q-~.9.] ~7] 1'J~ ~:;<}~ RRC 11l~01].t.i ~~7-1] 0PH~(CCCH) n]]A].:z]~ .::rAcJ<0} 0 :j %·'8<'>}~ ~:;<}9} MAC 

7~] ~ .Q.S'.. '(11 o] :v: c.] u] E] E..;;;: .:rAJ <'>}a:j ~l.'i§r<'>} ~ ~:;<} 7} %-:s}W .'2..S'..M1 -'i'!-ii.~ q. 

<19> BW"'l RRC Zl_.';'[ ~:;<}01]A1 ~ .£..~ 7] 'o .2. "8-W ~ ';"l.:z}(mJ;;;: ~'8<'>}~ .;! o] q BWo] ~"'1 ~ BW ~ ';"[:.z} 

(TMSI: Temporary Mobile Station Identifier) .'£~ Q-~.9] JL% ..>-]~.cz}(IMSI: International Mobile 

Subscriber Identifier);;;: :.z-j7;}t>}a:j %<Sft>}JL ~}~ ..>;}F1j01]A], 7].7.].:;;011 ·~~t;}o~ Ti]o]Ei;;;: %.Y"'Jt>}7] qjt>HA1~ 

7]cz].=;;-o] B~ 2. ..>-] ';"! t>}7] qj ~ 11. 1)'-.;juJ 6d -"1 ..>-] ';"[.cz}(C-RNTI: Cell-Radio Network Temporary Identifier J ~ 

UTRAN .A].:::':: s;!] .A}%.7.} 1]'-.;-J uJ 'iJ A] ~ ~.A}ll-RNTT: lTRAN-Racl i 0 Network Temporary T dent i r i er) ~ W"'J~o}o]: 

~q. o].;J_;"_ 7]z].=;;-01]"'i Q-~.9] qj."<-] 7<c).!;l_ ~cl ~ oj~'?1]?cl01l 'M.£..~ "8-~ ..>-]';"[:.z}(ID) 7<c).!;l_o]uj, RRC Zl_:@.o] 

fJ-.:z]s]JL ~l~ ~<'ll01lA1~ 7].:zl~.Jrt 'i':!W 6l m 7<cJ.!;l_~ fJ-.:zl~r:t. 

<20> ~71 ~:'; ~:;<}01]!·1 ~~.A}(ID)"'j W"'J? RRC Zl_;,'[ ~'1Q(connection ccstahlisbment) ~:;<}~ ~i>H 6]-f-oj:;<l.q_ 

ct"'l W-&-H, lJ-Wo] RRC c,x!';'! .fL7c)(CONNECTION REQUEST) nJ]A]z]~ 7]z].:c;;-.'2...5'.. %{It>}'{!, 7]cz]_:;;-.9] 1]'-.;-i:.z}-'t:!_:;zi]oJ 

(RRC) ;ii]~o] RRC Zl_;,'[ .£..78 ul]A].:z]~ y{l~ qg, 'i':!W ~~:.z}"U C-RNTI~ wcJ<O}o:j RRC Zl_;,'[ ~7cJ 

(CONNECTION SETUP) nJl A] cz] 011 £ WAl:'i 8-W£ %~ ~q. RRC '?1 ';'! ~ .Ac) nJl A] cz] ~ T-'J ~ 8-W .9] 1]'-.;-J:.z}-'t:!_-'11 o-] 

CRRCJ 'ill~," y"'J-8 uJlA].:z] ~ "6'H.>.:J~ qg W"'J-8 C-RNTI~ ~~t;}o:j nH.'<i1~4i'7-1]o-](MAC) 111~ .'2...5'.. ~aj ~r:t. 

<21> r'tltoll. q<>J~ Ii\l'>l AjB].:::':::~ 7-1]~<0}7] !f]<O}o:j ~'H R~ ~~o] :;<ls]s]JL ~l~ LTE(Long Term Evolution) .A] 

.:::'::: s3 2. ;IJj :').) 7] ~ "'].:::'::: s3 .'2...5'.. 'i?.Y ~ •I11 '>) "'i B].:::'::: :Ail~ g 5j-3j .'2...5'.. <'>} uj , 12. q 1t {t3j o ]JL 7} ~ 3j <U 1]'- ;-] .z}-'t:!_ 

~% BJ'J'lo] Y6Jls]JL ~}q_ 61~ .:z]~t>}71 qjt>}a:j B]%71 'iJS'j ~:';g qj~ ~:'<}~ _:Q~.§:}t>}a:j .:2:_ ~7cJg qj~ 

.7.]'?1g 3-U:::<'>}.J:L, 3-U:::~.O~ 1)'-.;-J:;z}-'t:!_g o]-§-<O}a:j B1%7l <j.O~ ~~ ~"'-}~ -'i'!-.F~<'>}~ tlJ'i'}o] x.::r.!clr:t. 

<22> U}L'}A'J, ~ ~~{': -'c}-7]9j .g{': Jl..::r~ 'i'}-~l-]7]7] -9ji;·Jl, Ii\j'>) J.l1l].:::':::~ 7-j]~t>}7J -9]~ 'JI~q OJ%~/j A].;::':::Ft'J 

oJ]Ai B~o] 7].:z]-5i'01l ~~8}7] qjs}o~ A]S:o}~ B]%71 'B-"'1 ~~011 5'JoJAi A]{} .:z]ZI_ g_ 3;!~.§:]-W .Y ~J.~ B 

W 01] Al .9j ~ .9j "iJ i;'· -'<i c:j BJ 'fl g_ 7-j] ~ <'>t ~ Til :Ai]l ':<f 0j 6 ] ~ t:.} . 

<23> !E~ ~ ~~ ,"',, BW.ii'..'f-El-"'1 B]%7] ~-"'1 "j'j4f- 0]%011 TL}C} 3j 2; 3j.Q..S'.. .!c)-<5J'l:l3. .!f-;-].7.}-'t:!_g_ W"JW y ~),~ 

7].:z]-5i'01l Ai-"'1 'iJ -"'1 ~ ~ :<i Ci UJ'J'l g_ :Ail -'g-o}~ J:-1] /\1]2 -1ii--~ 0 1 ~), q. 

<24> t:E~ ~ ~~."'.. Ii\l?>l .AiB1.:::':::~ :;zj]~o}7l qj~ "'Jl.~C} o]%~"'J "'].:::'::: 10;!]011"'-l B~o] 7].Al-5i'01l ~,:>;-o}7l qjo}a:j 

A]£<'>}~ B]%71 ~-"'1 "il4f-011 ~J. 6Pi .:2:. 11./(ag -?~~ .:z1~g 3'1~.§:]-t>}Jl. ~-"'1 "il~-"'1 %~011 J:fl~ :trti 7]~g 
7-i]~W .Y ~}~ B~01]Ai-"'1 'iJS'j ~.:>;- :<ic:J tlJ'fl g :Ai]-i'?-o}~J:-1] -"113 ~.3jo] ~Jr:t. 

<25> t:E~ ~ W~.::' ~"'~ ..>c)-F1J B~-"'1 %71 'BS>1 ~-.:>;- 11 . .::r011 U}C} -"c)-<SJ"8.:=rl]'-.;.i :.z}-'t:!_g W"ifo}~ BW011-'·15'1 'BS>1 

~ ~ "'i Ci BJ 1'l g 'iHf <'>} ~ J:-1] "il4 -1'l- 3j 0 l ~ cj- . 

<26> -;:;', ~'1:1.9.1 1:},:=: -1ij-3j '* .7.J1:J ~ ,"', <'>}71-"'1 ...,4 ~ oJl .9-]i>B"'i 0 ] i>B~ .Y 9J..'2..nj, ~ ~~ .9.] ~Al6Jl 011 .9-]i>B 21:j- ~ ~ 

t>}71l ~711 ~ 3-i 0 lr:t. t:E~, ~ ~~.91 -1ii-31 ~ .AJ1:)~.g. ~<01 ~.::r ~qj01] 1-J-Ef'-rll. .YB ~ :J. /C:W011 .9-]i>H -~ 

"d.~ Y ~), g g_ l'l71l ~ T ~ g_ ;;.! 0 1 1:}. 

<27> .AJ7J "ill ~~-g_- 'i't-'<Jt>t7l 'i'l~ ~ ~'i'l.g., BW.:iiJ- 7].:z]~ 0 l "id.9.1 ~~.g- 'l 6Jl<'>Pl 'i'l~ BW01JAi.9.1 "id.9.1 ~~ 

-'<i?~ BJ't:J01l ~oJ.Ai, (a) BWS'11J'-.;-J7-.}-'t:!_"1]oj(RRC) A1~ 0l BWS'1 u~:<il~4f"iloJ(MA.c) .t11~.'2..S.. "11"'1 :s£?~P]E] 

E..9J- W7lll RRC c,x!;,'[ .fL:'Za uJJA].:z]~ -?i'i't<'>H:· B/'ll; (b) ...,c}-7] BW"'l u]j;<Jl~4f-7-1]0i ill~ 6 l BW.9.1 ~"~ ill~-g

~i>H Aj-7] 7].7.]-5i'.'2...5'.. 'B21 ~~g 'i'l~ :z}-i'!_ w"ifg .fL::<ao}:;-::. BAl; (c) AJ-71 BW21 u~:<il~~/(11"'1 A]~ 0] ..>-J 

7] 7J.:zJ-5i'<>11 21 3~ w•-J-'8. :;zH~ .:zJ ..1t. ~ oJ %t>H -'c)-<5J"8 3 lJL7C] ¥! -g_- ~ 73 <'>H:· "i'!'iil; C d l -'cl-71 "i':t w 21 u1J ;;JJ ~ 4f-:A1J Oi 
.il]'~o] ..>;}7] .:[)_ ~-.:Y:'l:l.3.1JL-"]\Jg_ ~i>TI ~-7] RRC ~~ Jl.o"j u]]J-j:;z]~ .7;:}-7] 7 ]7.] uH'<11~ oj .t11~.'2.. 
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_5'_ ~ ;:l_-<.'if::: B 711; ~ (e) AJ-71 B ~ £1 n~ ~il ~ ~71] 0-] 711 ~ 6 ] AJ-7] 7].7] Cij- 9.] n~ :<j] ~ ~71] 0-] 71] ~ .2__5'_.!f- E1 RRC 'i"! 
~ ·~;;;J uJ]A]"'l~ ~"'.d<.'i}aj, "'cr71 B~.s>l 1]'-~A}"i':lA~ "11~.2..~ ~~"6"}~ B11l~ :V:~~ct 

<28> "'g7] '(1]2 ~3jg ..g..>-J"6"}7] .'fl~ ~ 'iM~.£:., B~.J'} 7].7]::;;o1 ~_c>j ~:';&i ~6Jl"6"}7] .'fl~ 717]::;;01]A]9~ ~_c>j ~ 

4f .~1 C.] ClJ- 'fl 01] ~J 0-] J.i . (a) 7].7] Cij- 9.] % 2] 711 ~ 6 ] qJ 9.] ~ ~ ~~ "§. g ~ i>H B ~ 5'.. .!f- E1 qJ 9.] ~ 4f .fL "1" ~ 4'{1 "6"} 

'i"t. 71 "']::;; ..<>1 u~ ~11 ~ :'; 71] ~ 7~] ~ .Q.S".. ~ 9.1 ~ :'; .7] A] :rr c:j P] Ej .1=!.;;;:, .:;'} ..g."6"} ~ B7~]: (b) "'g7] 7].7]::;; .s>j nH 7:1] ~ :'; 

."-11"1 71]~o] /g7] ~9.] .A,;j~ .7]A] :rrc.]u]E].1=!.01l rr}i'} 7}~g %[~"6"}c B71]; (c) AJ-7] 7]7]Cij-9] nH7:i]~~71]0-] 

7~]~o] /g7] ~"2.!'8. 7}~ "'a.2...2i- "'cr7] 71"'1::;;..<>1 MAC ~';"!7}(TD);;;: .¥.~"6"}~ ~'8· :rrc:ju]Ej.l=!.;;;: AJ-71 7].Aj::;;_c>j 

:::;,c.] 71]~2..5'.. ~;:l_-"6"}~ '8'711: (d) AJ-71 7]7]Cij-9] nH.:<i]~~7.1]0-] 71]~o] /g7] W~'=EJ. 7}~g o]-§-~ AJ-'OJ'B==I .!f

.7.~ ~ g ~<5~ B~S"..l]l- E1 RRC 'i"!~ .fL:iiJ uJ] A].A];;;:, ~.>.,'[ "6"}1i'!, 7] 7.]::;; 9.1 1]'-~7}~7.1] ~ (RRC) 7~] ~ 2..S".. RRC 'i"! ~ .fL 

7J&i ~;:l_-"6"}~ B71l: (e) AJ-7] 717]Cij-9]1]'-~7}~"-1l"l 711~ 6] /g7] RRC 'i"!~ £..:78011 rr};::: RRC 'i"!~ il.:1J nJ]A]7] 

;;;:, "'g7] 7].7.]::;;..<>1 nH7:1]~:';71]~ 7~1~2..S".. .:;'}..g.<.'i}~ B7~]: ~(f) "'g7] 7].7]:;.;..<>1 n~7:i]~:';71]~ 7~]~o] "'g7] RRC 

'i"!Q. ~:;za nJ]A].7]~ <.'i}""J'B==~ lf-"'H~&i ~ii~ /c}7] B~£ ~;:l_-"6"}~ B71l~ .¥.W~c.}. 

<29> AJ-7] '1]3 ~.Ai.S ..g..>-J"6"}7] .'fl~ ~ ~~,<',, B~JT.} 7]7:]::;;-o] 0J9] {l~8. ~6Jl"6"}7] .'fl~ B~01]Ai9l H]%7] 0d 
..<>1 ~4f ?;11:.'1 "cl'l'l01l ~J~Al, Cal B~.s>l 1]'-~.A}'t!A~CRRC) 7~]~ 6] B~.s>l nH7:11~:';,1l~CMAC) 7~]~2..S".. 71]~ 

lll:.']P]E].l=l_9} ~;!Jj] RRC 'i"!4 .fL7c) nJ]A]7]~ ~..g."6"}~ B11l: (bl AJ7] B~S>l nB.c<i]...<j~7j]~ 11]~o] B~S>l ~i'] 

7~l~&i ~i>H "'cr7l 7].7]::;;2..S".. qJ_c>j ~:';&i 'i'l~ .A}~ ~"2l&i .fL7d"6"}~ B7~l: Ccl "'cr7l B~.s>l %t:l 7~]~ 61 "'cr7l 

7]7]::;;-.2...:£..!f-El /g7] .A}~ ~"if £..73011 r:H~ i;'j:f,S ~{1"6"}7:] *<.'i}'i"[, ~ Q.ll ';j;l_o] AJ7] .A}~ ~"if .fL7J,S 7.] 

.:;'1%"6"}~ B1~]; (d) "'cr7l B~.s>l nH.:<1l~:'.;-7il~ 7~]~ol "'cr7l BW.s>l %t:l 7~1~&i ~j)~ "'cr7l 7].7]::;;011 _c>ji>~ ~"2.! 

.'E[ 7}~ .AJ.2_~ ~..g.'iQ-.Q.'i"[, AJ7l ~'3-'8. 7}~ .AJ_l;l_~ o]-§-i>H AJ""J'i93. .!f-7:~'§.8. ~.AJ<.'i}~ B11l: (el AJ7l B~ 

..<>1 nH7:1]~:';:<1]~ 7~1~ 61 "'cr7l ~:c<JC8, "'cr""J'B=i l]l-7:~~g ~iiH "'cr7l RRC 'i"!~ .fL~ uJ]A].A];;:, "'cr7l 7].7]::;;9.1 nH7:ll 

".;l~'il~ 111~.2...:5:'.. ~..g.<.'i}c BA]; ~ (f) AJ7l B~.s>] nHc<iHl4f71]~ 111~ 61 /(}7] 7]7:]::;;-.s>] nH.c<i]...<j~.'il~ Al~ 

.2..5'-.!f-El RRC 'i"!~ ~:c<J ul]A]7.]~ ~{l<O}oL AJ7l BW.£.1 1]'-~7}~71]~ 111~.2..5'.. .:~J.'i~t<O}c BA1~ .¥.~~ct. 

<30> "'cl7l 7.1]4 ~3jg ~AJ"6"}7] 'i'l~ ~ w~.". BW:if- 7].7]Cij- 0 ] ~..<>1 ~~g y6Jl"6"}7] 'i'l~ '2!~011Ai_c>j %71 ~..<>1 

·'il~ .~11:.'1 "J'l'l01l 'U~Ai, (a) ~.>8 AJFHS>l B~6l 7]7]::;;-2...:£. ...<J'OJ <3==1 1]'-;i ~'3- .fL:<J.S ~%<0}~ B11l: (b) 

.>cJ 7] '21 W 6l u] c:j ~"'a c:El .>-] :u 61 c11 011 <0}'5J'B =1 ~ ~j)~ ~ %£1 ~ .>cJ ""J'B =1 ~ 'lll ~ "6 78.2.. ~ ~ "'Jl "6"} ~ '21 "11: (c) 

/y7] B~o] /y7] /,g;;zJ .'E[ A] D o]cH 011 /y7] /y'OJ'i9 ==r ~'lll ~ "8 .AJ.2_ ~ y{l "6"}7] *<O}li'!, %71 °d .9] ".;l 4f 8. .'f1 ~ 
/c]'OJ "63. 1]'-~ ~"'J .fL 7il g 7H~%'6'}~ '21111: 5J (d) .>c]7] 8W 6l "'cl7l .... ,g 7il"El A];U 6]c1101l AJ7l /c]'OJ'B.:=I. ~ 

?11~"6 ...<J.2_~ 7j0~<0}\"!. AJ7] 7]7]::;;-01] c:>JiiH ~'i}-.'i[ AJ-'OJ'B.::t. 1]'-~ 7}~8. llf'i'J<O}aj ~'i}-.'i[ 1]'-~ :z}~.S 6]-§

i;H iiJ1 :)! ~:1] 6 ] E] ~ ~% "6"} ~ '21 111 ~ .¥.1] z!-ct . 

<31> .>cJ~z!- ~3j , '; 7cl 5J 7d ~ ." ~ .!f-"El S:.li'! :if- .:tl.-'Cl z!- ct ;'; 9.1 ·'clJ.i] ~ ..>,g ~ g ~'6'} 6~ .2.. ct ~ ~ i>H ~ 7;1_ 6 ]9 , .:::I 011 

u}r} ~ w~oj ~<.)}~ 7]~.g-o~011Al ~AJ.O~ 7:]~ g 7}.{] .7.}7} ~ W~?~ 7]~3j 1-}AJ&i -§-oj<O}/jj {[A]~~}:). 

g 7;1_ 0 ] ct. :CE z!-, ~ W~ g /,g ~ ~01] ~1 ~ Ai ~ W~ .J'} .:tJ.-'CJ c:El _:g. .A] 7] ~01] cH z!- =fL 7:1]3j 'i'J ~ ~ 6] ~ W~ .s>j 

.fL:A]~ ~~£.."6"}/ll <"i''§ 4' S:J.ct2 ~\J!i~~ ~f-011 I AJJ.i]z!- ~~g "'Jl2f<0}7]5'.. ~ct. 6]"6"}, :<J.!f-¥1. S:.'t!&i 

{}3'::"6"}6~ ~ W~01l rr}~ e}w:3l'0 '~HJ_?-]011~ .>c]J.il<Jl ~~<0}7]5'.. ~ct. 

<32> .li~:§.j-~ V"'J-<0}2 ~l ::= 3GPP(3rd Generation Partnership Project ) 6 1] k] LTE(Long Term Evolut ion) 6 1] r:J1 ~l ~ 
.0-]7} ~ 6Jl %011 S:Jct. LTE~ 2010I0_ ..-<j£.0~ AJ%2}~ 5j-.li5'.. -c;BAi lOOMbps ..-<j£.0~ 24f >l]j~ 7] ~ ~{l g "1"~ 

5}';::: 7]~ 6lct. ~.AH LIE';::: .z.j.lli ?.IT}y ,)jL~ c}% ~4f.WFDMA:Orthogonal Frequency Division Multiplexing 

Access) ClJ~o] 22'j.<r~2 s:J.ct. OFDMA A]6";ll2., 51..<=.~ ~'if<O}aj Zf \JW~&i .'flz!-1]'-~.:z}~g i"'i"J.<O}~ CDMA 

ClJ-~ .:il- Vi:1' ?TIJ-y.2} .>-] ;;1.2..5'.. =]' ';"!, £1 ';::: 2.7;}'iQ =]'3::~ 1]'-.;.1 7}'iQ g 7}7.] 2 ~l r::.}. ~, OFDMA A]~ E,Jl ,<', <0}<3-J'B 

c='f ~ /g'SJ'B.::r %1:'] ~H~01l r:.jli;H Alzl-4 ?H]-4'5'.. ..::r/3'8. 1]'-~ 7.}'iQ&i L}T~ %{1<0}71] 5'~9. 1]'-~ .7}~.£:.% 

.;-1 ?7l'i'1 TTI(Transmission Time IntervalJS>} .!f-¥1%2]-(sub carrier) .:::I*_()_£ Y-cr~;;l 1]'-.;.1 7}'iQ ~~g A} 

%z!-c}. o]21'01J'-~ .7:}~g "1".>-c)<.'i}~ 1]'-~ :rri'1]'Z}(radio frame) 2. 0.5 millisecond .3./]?~ ~*(:cEc TIIJ.2..5'.. 
0]f~;:<lct. rr}i'}A'] 10 millisecond~ 1]'-.;.1 :s::L;;.j]~.£.1 ~f- 61]';::: 207H~ ~~ 01 <O}Y-..<>1 1]'-.;.1 :rr;;.j]~ g =j'.>-J~lct. 

<33> LTE A]~~o]]A']';::: ~9.1 ~~g A}% 3::;;'-l<>Jl rr}L'} 3./l]-']'- 7}.7]5'.. =j',)jL~ y ~lc}. ~. <O}Li-';::: nwo] 7].7-]~:if

AJ-'SJ'B=i"'] %1:']11]~ %.1]/} ~?OJ~/-] ;:;J-,<0, ~f- :cE~ */-](idle) AJEJ101]Al /]Aj~J!}"'] ~~~g 4]'6'} 6~ J..}-§-<0}~ 

B]%7](:cE';::: .:S":7l) ~..<>1 ~~6]2. ct2 <O}Li-';::: 'i'l-W61 7].7]~4 r:1]6]En''; ?2 W::= ~.zJ -AJ-J:H(Active state 

or connected state)-AJ<>J'B.::I"'l %1:'~111~ %;;];;} ..fi-A]~JL ~l~ /gEJ1-01]Ai AJ,.J'B.::rlJ'-.>-jA}'iQ&i .fL7J<0}.1] 'i'j<O} 

o:j %7] ~9.1 ~ zed random accessJ 6 lt::t. 
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<35> ~ 12_ ~ W~oJ1 u:}~ 1)_~1:'-j o1%=o 7J A16 10J)oJ1Ai B~JI]- 717-]~ .zl-oJ1 ~71 U1%71 "iJ~ ~:;g -'f1~ 7J~ 7--j 

2.] -o~~oJ~t. 

<36> B WOO),<'_ :rr 5-£ ~ ~3':5- ;<1]3 71] ~ ~ 1]'-.;j.A}'tl_ ;<i] 0-] (I(RCJ 71] ~ (ll )J.'l-, c;(1]2 711 ~ ~ nl~i1 ~ 4jo;<1] 0-] (MAC) 711 ~ 

( 12)JI}, ;<1]1 :>11 ~ ~ %c1 !'ll ~ (PHY) ( 13) g _:v: ~~et . .::::1. cj.:II., 7-}Ail LJ1 o]% =o -~ uJ ~ 7]7] ~~ e\JB(Evolved Node 

B)(20 l-:::: ~5-£ ~ ~3':5- c;(ill 711 ~ ~ %2.]711 ~ (PHY) (2l)J.'}, .c;(1]2 711 ~ ~ nR ~il ~ 4;'-.c;(il 0-] (MAC) 711 ~ ( 22 P}, '1]3 711 

-~~ 1]'-.;j;z}'tl_7-i]o-j(RRC) !'l]~(23)g :Y:~~et. 6~7]Ai, 1]'-~;;:)0_:Ai]o-j(RLC: Radio Link Layer) !'l]~,<>_ ~ W'l'J~ 

-:;~g 1l_~<.O}cri] -2- C§-oJo] 'ii}.7] TJ1ltoJl 6]<.0}9.] .7.,-j_'l'JoJl-'-i ,~~q~~t. 

<37> ""J-oJ ;;:)==19.]1]'-.;j ~~il"iJ 1.HoJl-'-i tl]%7] "iJE.l ~4;'-g -'fl~ 1]'-.;j 7-}'tl_,<'_ 1]'-;-i ~~1]"iJLH9.J JI.:Acl'E! ~~Caj]~ ~0-] 

7~ lfl~ij ~* .::Ec u};z]Cl_j ~*)Oil -'fli<l~ ~ 9let. tJ]%7] "iJ~ ~4;'-g -'fl~ 1]'-.;j;z}-i:J.~ B.<fl-:: ?It}~ -5';- .7c)-

9.J .!f-~%-D:} .::::1.§ 3.7]~ l.fF}LH-:: BWRA9} A]"{} -5';- -'-J-9.] {l~ ::::p]~ l.fF}LH~ TR~s_ 6]-'r-0-]~~t. A]"{}~ -'-J-9.] {l 

~ ==r7l~ TRA';-: <.O}Lf~ ~* .':]:.';-: 0~21 7H~ ~*g wc:J<.Ot~ cit-%w ~ ~lr:t. 6J2J~ tlJ%71 "d~ ~4f-g -'fl~ 

1]'-.;j.:z.}-'t!_.o~ 'd.'fl~ <j.o~ ~4;'-(Random Access; o]<.O} 'RA'4 ~) t:l-j6~';: -'-].:::J.Lj.-:'<15- c}:S 4 ;Q-2_ -T- 7}"1 "J'il 

.2_5_ =J'Aj W ~ ~Let. 

<38> 7;J~ij, RA B-]6~7} :rrc:jo,Jl~'i'}-.2._5- =]'1 a-¥1et. %Yij, RA B-]6~7} :rrc:jo,Jl~ -'1'--fl'-JI} 19]6]5-.:=..(payload) -'f-.fl'-.2_5-

~.Aj-'8_q. ~-~P-i. IV\ t:l-jA~~ ~.Aj<.O}';: TLi::'~ 0J)~,<'_ 7.}/] -'-J3i'l.-(auto-correlation) <;.>.jJI} -'-J.:Q:. -'-J3i'l.-(cross

correlation) ';.78 g 7}~ 6]: ~l-et. -'£~1-, 19]o]S-.:=.~ tl]%7] ~~ ~4;'-g -'fl~l- -'t-7}~~ .:<cJ_lil_(oj]~ ;=;o-j tl]%7] 

'i)."'j ~~"'1 6]-ft- ~ "'j :<cJ_lil_)/} 1)'-Aj_ ~),'}oj]A-j .7,-15'~-'8 g ;t};.')JL /]-"-]~.2._5_ ::~.~~--~ ~ ~.£~ oJ]?.-j/ZcJ.:<cJ-'f-.:Q_ 

(CRC)9} W77l] -'f-.:Q:..§.j-<.0}7]1..} 0 l]i:C-j/ZcJ.:<cJ-'f-.:Q:. 'il:l 6] ¥1~<.0}~ .!f-.:2:.:§:)- 6]~(coding gain)£ 'i':l£ ~ ~1.£~ 'OH 6l= 

~ct. 

<39> Bw~,<>_ .1]-"-].:::;_;-o] t:J]%_;;] "iJ"'l ~~g -'fl<.O}~ ~'8-~ -'-J<SJ;;:J==i 1]'-.;j7.}'tJ.Lll"'l RA t:l-j6~ <"§~g i@ce<.OHl .;j~ 

"6}.:II., RA .. t:l-j6E~ Ticjo,Jl~% qj~l A].:::J.Li"'-1~ "J1]~<.0}7ll ;.i.:<J<.O}o~ ~%~let. 

<40> 7]7]~,<'_ tJ1%7] "iJ9.] ~c';-g -'fl~ RA t:l-j6~~ TLcjc,lj-l§:-g f'-78-6}c A].:::J.Lj7-1~ iiJl'ilg tl]%7] "iJ~ ~-:';- 6]-ft

oJl n:}r'} ~~<.0}~ -&%~~~ct. o]oJ] LJ1-c~ .!f-c;:I_<.O}I,'!, t:J]%_;;] "iJ"'j ~~ o].ft-9} ;Q-2_ "a..li.~ RA t:l-j6~ ~.AJ 

"J'i:loJl u:}r'} L.}E}LHc "J'i:l 6] et 2 7ll ~%~~~let. ~~H. Ticjo,Jl-l§:-'i'l-2--5- RA. t:l-j6~7} 7-78'8 70l-9-oJlc 7]-"'1 

.:::;_;-6] TLi:_'~OJ)~g ~.AJ<.O}~ Aj<Lj.-:'<1 .ITJjE.j_g tl1%7] ~"'j ~~"'1 6]-ft-oJl u:j-2} J.:.j-2/jj ~~{!- 7cJ__l;l_~ .7-jAEiJ ;<cJ_lil_ 

(System Information)oJl £WAJ7'j "d-%~ct. 6 ]01] u:}t} z{ B~§-2_ 7]7-].:::r;-oJ]J--j "d-%'8 A]6"il 7:J_lil_ L1101 tl]% 

7] "iJ"'j ~~ 6]-ft-2} A].:::J.Lj.~1 .ITJJ'il ~;;zJ .:<cJ_lil_~ 6]%<.0}6::j tl]%7] "iJ"'j ~~ 6]-ft-oJ] u:}r'} q~ P-]<y-:'<4 iiJlE.jg_ 

:::;:i%~et. 6] 70l-9-oJl A] 'Li"'i9.J liH€2_ A].:::J.Li"'-1~ 'i'l1':Jl65- LfEt';li ~ ~let. 

<41 > ~ 'l(ij , RA. l::I-J 6~7} TL cj 0,Jl -l§:-JI]- JE]]o] s_.:=_s_ 7- -'8 ~ c ~ -9-oJ] LJ1 'OH ~ ~ ~ cJ-. -6} l..j-.9.] "J'IJ2_5_, tl]% 7] ~ .9.j ~ 4;'

g A].£"6}1i':1_7--j cE]~{!-~ Jil]6]5_cs_ i_lf.g. .:<j_lil_~ _lil_l.jj7] qj-5}o::j ;zj_~{!- tl}_Q} ;Q-6] A].:::J.Lj~ iiJl'ilg 6]%<.0}o::j tl] 

% 7] ~ ~ ~ 4;'-.9.] 6]% ~ 7--lf.-<.O}o::j 1..j-E} '-;li ~ ~l cJ-. cJ- ~ "J~ 2._5_, A].:::l Lj 7--1 .ITJl 'ii ,<>_ iffi r.-J <.0} 711 .;j .:<cJ -6} .:II., lEj]oJ 

s_.:=_ l.jjoJ] tl]%7] ~9.] ~::',- 6]-ft-9} {{,':'_ .:<J_lil_~ ..¥.@-A]7'=j .:<J%W c::f'- ~jq 

<42> tl]%7] "iJ~ ~4f-01 6]-ft-~. ~7] ~4f(Initial access), ~.:=...2..t!-J. -'-J<>J;;:)==i"'j %c1l1l~ %7] ~~. *7-l-'-Jtll 

(Idle stateloJ]7-i ~'8-'cl-El](Active state)S-~ UW -'cl-Ell ~ 01, f-~ 'i'f'9(TA; Tracking Area) 72!~ § 6] ~}-g

Y ~lY.. 

<43> o]S>} {{.g. o]f-oJl 9.J"5H tl]%71 ~~ 'iJ4f-6] .ll.~.s=l~ 70l-9-, s=. loJ] .£A]-'8, tl}.«} {fo] B~9.] 1]'-~:z.}-'tJ.-"i]o-j(RRC) 

A]"6-(11)2_ UW~ ul]:<Jl~2"f-7-1]01(MAC) A]"6-(l2)2-5- ~01 ~4;'- .ll.~a~ CMAC-ACCESS-ReQ Tic.]u]Ej.l=l..-@- ~'i't<.O}o::j 

2:_7] 'il~ ~-"t}"'j A]3j-g R ~a~ct(SlOl). 6]ujj ~~:;;;}-'t!_/.1]6-j(RRC) :>11~::'_ ~~3:j_<)_T:: TI;c:qu]F..].l=l..-'4 RRC 'Z!~ 

.ll.~a (RRC CONNECTION REQUEST) I>J] A]7J-@- 1..] 'r-01 %~ W '1· 9J."'] ';'}-. TL cj P] E].l=l..-'4 RRC 'Z! ~ .ll.~a (RRC 

CONNECTION REQUEST) uJlA17]~ 3}1..}5- ~t]-~ uJ]AJ;;z1~ uH:<Hl4f-"1]o-j(MAC) 7'l]~_c:>_s_ ~'2-W ~~let. 6]oJ] n:}r'} 

-E- ~'],<'_ RRC "1101 ~7-l-@- 8-([:-.§.}W '1 ~JGJ. -'c]-7] CMAC-ACCESS-ReQ Ticju]Ej.l=l..~ D:}cjvj]Eit- tl]§7] ~01 ~ 

4f~ 6]-% .':'Ec -1ij-3:jJI]- <.0}-'fl tl]~oJ]A-j ~.ll.~ -"1]6-j .:<J_lil_~ ..'-f~~et . .'E.~. MAC :>1]~2--5- ~'2--'8. RRC 'Z!~ .ll.~a 

rill .7-];z] t- MAC AI "6-oJP·i '"i:l A] ..li. tl::.s=l.:II., 7]7-].:::;_;-JI]- "G1] 6] Ei :<H \'l_ 6 ] ~ 7-J .5'1 'i'!. 7]7-].:::;_;-2--5- ~ ~.5'1 01 , RRC 'Z! ~ JI]-1! 

<44> 
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W-'<l %clCPHY) 711~(13)_()_£ PHY-ACCESS-I:{eq Rc]u]E]_l=l_~ ~'fl_-<'>} 0~ %cl ~-'<l ~4f- -"~~(PAACH) ~~}7} y 15~ 

.s:j_tc~ ~~:}(Sl02). o]UJl, MAC 11l~(l2l2 U]%7] ~.91 ~:'; o]fi-~ PHY-ACCESS-Req TI_clu]Ejl=l_oJ] :V:WA-]7~% 

<45> BW-'<l ~cl(PHYl 71]~(13)2 BW-'<l MAC 711~-'<l R 7aoJl rr}2.} PAACH ~7.}~ y 15~~r.J-. ~. BW-'<l %cl 71]~ 

(B).<'_ tl]%7] ~.9~ ~4f- R-T~ qj~ RA TJ-j~E~ -T..<~-6"}<:4 %'21 ~.91 ~4f- '<~~(PRACH)g_ %~~ 7]-AJ-:;;(eNR)9j 

~ cl 711~(21)_()_£ R"'- B-l~.S~ ~%~tl(Sl03). 

<46> 7<}7] RA B-j~.S-i:::- -~~~ tl}S>} :,Jo], llc] 0,Jl~'i'}-_()___s=_ -T-'8~ y_LC ~)Jl, lLc] 0,Jl~:i'} l>l]ol..5=.£(payloadl..5=. -T-'8 

~ y..'C ~Jq_ <:47]/.l, tl]%7] ~.9~ ~:':;- o]-fi--::::_ RA TJ-j~EoJ] .¥.W.s:Jo-] 7]-A]-:_;;_()_so._ -~_1-'~t.s:Jq. o]UJl, ~~~ u} 

-'-].:::1. c.j7.1 Iil1 18 1l. .Aa Aa __lil_ ~ 6] -§-5-B tl]% 7] ~ .91 ~ 4i'- 6] %Oil u}c} -'-].:::1. c.l-"1 Iil1 18 g 1l. .Aa <'>} 0~ 7].A]-:;; _()_so_ ~ -%~ 

!:}. ~.!{!, RA H1~<=7} llcjo,Jj;:_'i'} 1Fl] 6]..5=.£..5=. T 7<'l':EI 1!-9-oJl-::::. M]%7] 0J9] ".;l4i'- 0 ]%7} l>l] 6]..5=.£ cHoJl *-W~ 

y ~Jq 

<47> 7]-A].;_;-9j %c] 11]~l21),"_ 'i':l.WS-.!f-E1 tl]%7] ~.91 ~2:;-g_ qj~ RA B-j~E~ y{l<'>}'i':!, 7]-A].;_;-9j MAC 111~(22) 

_()___s=_ PHY-ACCESS-Ind lLc]u]E]_l=l_:-; ~~<'>}<:4 °J9] -"j4f- R-ToJl rr};=-: .o<-jc]:-; R-T~q(S104). r+A-1 \t~B. 7]:>:]-=<;-

91 %c1(PHY) 111~(21),"_ BWS-.!f-El ;;j_~-8 RA B-j~EoJl .¥.~-8 tl]%71 ~.91 ~:':;- 6]%9}, Bwg '~).7,].?-j_()_£ 

"l'i"!<'>}7] qj~B B\'£..5=..4'-E-J ~~.@ RA Hl~.S:-; 6]%-~B ~"it.@ 0J-"l B\'£ "]'i"l_.<:}(ID) 7<cJ__!i_:-; *-W<'>}-::: PHY

ACCESS- Inrl -"'=- c1 u]t:cj £l.. ~ MAC 711 ~ (22)_()_£ ;;j_ ~~q. 0~ 7] A-i. ~A-] B W ~ 'i"!.A}(lD)-;----: -'-].:::I. c.j :?;-]91 'Z} ~ ~ .':£-;----: 

RA H1~.SS>] :>~]6]..££:-; o]-§-<'>}<:4 ~-%~ ~'EJ "l'i"!-"}:-; o]-§-~ y ~!:}. 

<48> 7]:>:]-=<;--"'1 MAC 711~(22)2 7]:>:]-=<;-.s>] ~2.] 111~(21)_()_£-'fb] ~'€'-'it PHY-ACCESS-Ind TI2]u]E].Jcl..oJl rr}i!} g ';1 nJ1-"] 

.A]~ -T-.~.~<'>}<:4 PHY-ACCESS-Rsp Ticju]E].Jcl..~ 7]-A].:;.:-91 %'21 711~(21)_()_£ ~%~J:}(S105. S106). o]UJl. 7]-A].:;_;

">-l MAC 111~(22)2 CU-"1 'dW "1'i"!.A}(ID)'4, ~'lJl~i'cl ~'i"!<:}(MAC ID)9.}, AJ<>-Jii:JC-1 1]'-.;j.A}-'t! W'i3- ...<j_l;l_Q}, -'6'----'j 

g ~}(ACK)JI} ~," g '8- -1J_l;l_~ 7]:>:].:;_;-9j %'21 111~(21)_()_£ ;;j_~~q. 

<49> 0~71A-i, 7;:l7] ~..<1 BW ~'i"!-"HIDJ-:--: tl]%7] ~91 ~:'; g'8-g_ qj~B W"'J-8 .!J'-~-"}-i:J.ol <>-1--'=- BWCEE-:--: BW 

I ;;i ) Oil 4f-"6"}-::::_ 7} ~ ~aj T-71 qj ~ --<j _l;l_ 0 ] q. 0 ] Oil ut4 g ';1 nJ]A] :>:] ~ y{l ~ 'dW-€:- <:}{} 0 ] -%{1 ~ RA. B-J ~ E 

78__lil_oJl nB~.s:J-:--: ~-'-1 -"1'i"!-"HID)~ y{l<'>}~g_ 73-9- -"}7..:-1.91 g'8- 78__lil_S- 'Zl~~q. 011~ ~<>-1. -'-l.:::I.c.l~ 'Zl~ 

~ 5lji:J_g_ -"}%~ 'dW2 5lji:J_'Z} 'i]A] 'dW ~'i"l_.<:}~ y{l<'>}\{1_ -"}{19~ g ';1 ...<j_l;l_S- 'Z}~~q. 

<50> ~71l~i'cl ~'i"l_.A}(MAC IDJ-::: 7]:>:].;_;- l.Jloj]Ai ~71]~i'cj7} uwg -T'i"!W T 5'1-i:::- ~'i"l_.A}~ W'i3-'fr:>:] *~ 'dW 0 ] 

tl]%7] ~.91 ~:'; &:_ -'-]..'C~l- ~-9- 61] 71.A].:;_;-9j ~711*2-1 61] .915-B W"'J-¥11:}. 6 ]7_;l-€:- tl]%7] ~.91 ~~ g -'-]..'C~l- * 
:>:] "JF~ 'Zl 'dW~ ::'_ 7] :>:].;_;- 9~ ~71l~c"-j7} -";ll_ 1-J1 Oil A-j .:ll%<'>}711 'i'l-'-1 w T ~).::::: 'dW ~ 'i"l_.7:}7} 'ict7l Uil-!i:-oJl W'-'J 

5}-::::_ 7_;lo]Pj, W"'J-'fl ~7-11*'%1 "1'i"!.A}-i:::- %GJ 711~o] 1]'-..;.-'I.A}-'?ig =J''i"!W UJlo]]_tc l-.}-§-"6"}-i:::- ~l-W_-71 "1'i"!.A}o11:}. 

<51> 1]'-..;.-l="}-'i'i .::<cJ_l;l_-::::_ ~1-W_-717} 4-+ol] %{1W "J<>-Jii:J.:=I. r'j]o]E1 4'--'<~¥1 .::<cJ_l;l_~ Y-El-LH9, 1]'-..;.-'I.A}-'i'i .::<cJ_sJ_oJ1-::: 1]'-;.-l.A} 

-'t! qj~1:.t} ~11:}. 1]'---t!x}-'t! qj~l-::: t:J]%/] ";1"'1 ";'j~g_ A]_tc~ B-woJ A}%~ c=;"' ;:)-::::_ "J-<>Ji%].3."'] 1]'-~x}-'i':J.g_ o-] 

~ t:.1l >c) <'>}-::::. .Aa _l;l_ 61 q. 

<52> ~-'fl. g'l} nJ1Al.A1.9J %;.1 6 1 -5J"J RA B-J~_§_ nJlAl.AJ9~ .Aa-"-J c:;-.,;.J-& -"-lulw T ~Jl UA-1¥-oJl. -'3'-.Aa g'l}(ACKJ .Aa 

_l;l_-::::_ /.~~~ Y S:JJ:}. :S'8- .Aa.Sl..oJl-::: -'6'--.Aa :S'8-CACK)4 .!f-.::<3 :S'8-CNACK) 0 l S'll:}. /lAl.:;.:-2 tl]%/l c;J"'J ~~g 

-'-1 ..'C ~ B ~§-011711 tl]% 7] ";1 91 ";'l:';- 6] .!.~ -'8-~ ?cl-9-oJl-::::. ACK ~}( tl}'f}Zl5} 111-::::. '1' S- ~ ::zcJ )% ;;--1 -%~ q. 5}-A] ;1, 

/]A].;_;--2. t:J]%/] c;J"'] ~~g .!f1'6'B B-W£4'-E1 ~-%.@ n:i:qo.,JJ~oJl t:1J<5BAi-::::_ 7;')-'g-~_()_L-}, tJ]%/] ~"'-] ~~ JtJ1oJ 

S--~.91 ~.:2:.7} .::<cJ-'c)-3-jo].::z1 'i'ti--2. ?cl-9- .':£-i:::- y;,l-'8 Tic.lo.,Jl* }1.:2:.7} -A1Y-~171l ~2 ?cl-9- .':E.-i:::- w-cJw y ~,-i=- 1]'

-;i x}-'t1_ o] .3J ~ 3}Al 'i't; 2 ?cl-9-oJl-::::. NACK iiH tl}'f}Zl<'>} 111-::::. '0 · _()_£ 7,4 .::<cJ) g ~-% ~q. 

<53> \tWo] tl]%7] c;J.sj ~4;o-g A]_tc5}-i:::- o]fi-~ 'dW£-'fSi ~%-'illU\. ti-]~_1§_~ %t:~ ~ y ~)-::::_ 7J-'f-oj]-::::_ 7]-A].;_;-

91 ~7'11~"-1~ TI~ 6l ++ A}%W -'c)-<>-Ji'5=1 .!j'-~.AH~91 .3.7]~ 'c}%011 g(71l 7}~3:j_()_£ wrJw 4- ~11:}. 

<54> 7] .A]~~ ~c~ (P!J''{) 71F6-(21J-€:- 7] -A]~~ MAC 71F::H22)_()_£-'f- E1 ~711 ~"'5 -!-1 ~.A}CMAC ID J9f-, 'id -'-1 BW -'-1 ~-"t 

(IDlS>}, 7:}-'t! "Ac]_l;l_~ .¥.~5}-::::_ PHY-ACCESS-Rsp -"'=-"'~u]E]_l=l_~ ::zJ~'iJ-_()_'i':!. ~4f- <'>i7}(Grant) '<~'§.g %5-B BW91 

%c.l 711-'6'-(13)_()_£ 7]-AJ~91 MAC 1ll-'6'-oJP·1 W"'cf-'2 ~711~"'5 -'-1~-"HMAC ID)S>}. ";1-'-] TIW 0-l~.AtS>}, -"H'~ .::<cJ__!i_ 

9f-' 1A1 ~ .::<cJ _l;l_S>}' ;; 1jJ .::<cJ _l;l_ ~ £. ~5}-::::. ;; 1jJ nJl A] .A]~ .::<J 'i'[~q(Sl07). 

<55> 
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Advanced Information)';: B~61 tJ1%71 <tl-"'1 ~4]:-g /\1£%!- n~ ~%'2- /\1.:::2'-i-~1 78_l:;l_~ 6 1%<.0} 0 1 71 7 l=s- 6 1 4'
"'J'2- E}o1PJ 'i_:X}~ %o:jA-j BW.o1 "'g-6Ji:!J==79~ %cl~1~ %71~ Jifl,li0}71 ~~H c::i::~(adjustmentl~Ho"J: %[ E}o1PJ 

~ ~%'(}- A1.:::rL]:X-j :o<JV~ o1%<.0}o:j 7]:Al~ol "'}-:o<J~ ~"1 i:-1]"J[g ol%-5}ocj BW.ol "'g-6Ji:!J==75'._ ~%-"lOll A}% 

%[ ~"1 "'1]l1'l_g_ "',-!7,3<.0}71 ~'(}- ~"1 7l'i? "'1l'l:D. 7J_l:;l_~ Elu1'(}-r}. 

<56> B~-"'1 ::=;cl 7ll~(l3),<'. 7]71~-"'l ::=;cl 7ll~_<:l_S..'f-El ;;1r nll/\]7]7} y{l.S:lli"!, B~-"'1 MAC 11]~(12)_<2_5'. qJ/\1 

~~;;}9}. 7]7·1~~ 67'1l%i:!J ~~:A}(MAC TD)9}, :A}'tl_ :o<j_l:;l_ 3J 17~1~ :o<j_l:;l_;;;: ±~-5}'.:::: PHY-ACCESS-Cnf ::v:tju1E] 

.!=l__~ ~'fr'(}r}(S108). 

TLtjPlE].!=l__oJl ±~'8. :A}'tl_ :o<j_l:;l_;;;: ol%-.oH AJ--6Ji%)==i lJL~H~g ~:Aj~ti . .:::rtjJL, B~~ MAC 7~1~(12).,& 7]An 

9] 67'1l~ii:l --"l~:A}(MAC ID):;. o]%-.oH 4'-+ 7]71::;;-s:>] MAC ~]~(22):ifj. ~{l~q. t:}.>.l ~-.oH, B~s:>] MAC 1ll~ 

(12):::' PHY-ACCESS-Cnf ::v:i:.']u]F~.!=l__oJ] ±~'8. :o<j_l:;l_;;;: o]%~H "'g'5Ji:!J3 1(-.'<R~g ~:o<j~ ~. 'i']A] 7:-j 7g-5}JL S:l'i'i 
RRC \'!:.@_ _8_-=JL(CO\INECTION REQUEST) nJl-"]7:1:;; MAC"'~'>! c'J]o]E-j %~HPDUJ_<:l_S- -=JLl8-5}~ 7]·;q.=;;-s:>] MAC 1ll~(2 

2)_<:l_SO.. ~%'2-ct(S100) 

<58> 7l:AJ~~ MAC ;iil~(22J2 8~9~ MAC ;ii]~(l2)_<:l_S..'f-S] MAC PDU~ y{l-5}'i"'_, ylJ-8 MAC 3Jj:)l tollo]El %~(PD 

Ul~ ~H""4<2- qg 717:1::;;-9] 1]'-~.7}-'i171lo-](RRC) ;ii]~(23)_<:l_S- RRC \'!:.@_ il_:<j 8_ ~~ CMAC-ACCESS-Ind llclu]F].!=l__ 

~ ~ ~'(}q(SllO) 

<59> 7l:Al~~ 1]'-~7:}-'tJ.-'110-]CRRC) ~l~C23L" CMAC-ACCESS-Ind ::v:tju]E].!=l__oJl ~~ g '8- ~:X}~ z.]~ y<>~%[ y ;:1,g_ 
::oz:l-9-oJl'.:::: H}S'. g '8- 7,-!:X}:;; yf>~i'>}JL, "'J-~ -"::.-'='..2] --'J_t;l_7} -';'l_il_'(} ::oz:l-9-oJl'.:::: Jl]o]E_!fl]ol(Gateway)S'. _8_:<cJ<.O}~ 

TMSI'4 ;Q-," 8~ JL% ~~:A} 7a_t;l_~ ~~W~ct. t:}Al ~-.oH.>.-1, B~S..'f-Sl 7];;1~ RRC 1ll~C23)6] y{l~ 

CMAC-ACCESS-Ind nJ].>.l7loJl oj~oJl 7]7l~oJl.>.i %f'i'f'(} B~ -"i~-7}7} ±~or]o-] ~1'.:::: ~-9-oJl'.:::: RRC ~]~o] -c;H'i'f 

B~ ~~o] 7}';;-6}£5'., 8~o] 7l:Al~oJl OlTil z~.s:]~g g_ lf.Al-5}o:j ;;1}- ~;<}~ y<>~<2-ti. 7l:Al~~ 1]'-~.7} 

-'i171lo-](RRC) ;ii]~C23) ~ CMAC-ACCESS-Rsp .:':£'2]P]t'~.!=l__~ J-l%-5}o:j 7]7:1~ MAC 1ll~(22)_<:l_S. li}i"-}nJ]E1 5) RRC \'! 
~ _fl_~oJl ~'(}- g 'jJ uJlAl;;l ~ ~~~ct(S1lll. 

<60> 1c.]"i"'_, 7].71~~ MAC ~1~(22!." 7].71~~ RRC 1ll~C23)_<:l_S.lj!-s] s}c.}ul]s]9} RRC \'!~ x~oJl ~~ RRC \'!~ 

1Hl nJl A] Al ~ y{l <.0}~ RRC \'! ~ 1Hl nJl A]7l ~ i0}'6Ji:!J '-I ¥ :<W~ g_ ~-c;H IJ-~?~ MAC 1ll~ _<:l_S. %-'8. '(}q(Sll2). 

ol~. 7]7.1~~ MAC 1l1~-,'L s}L'}nJ]r-l "3'-al]A-j MAC ~]~ol]A-1 'Mx~ C-RNTI'4 ;Q--,'L BW q~:A} :o<e:J_t;!_~ z.j~ ;;,;pJ

<.O}o:j IJ-~?~ EJlolE1 :<R'if %y{loJl A}%~ct. 

<61> !J-~ 0~ MAC 1ll~(l2)~ 71;;,;1~?.] MAC 1ll~(22)_<:l_£-!f-E1 :>z}r}u1lE1<2} RRC c,xl_~ "',-!/ij nJlAl7.]~ y{l<.O}'tl_, IJ-W?~ 

RRC ;ii]~(ll)_<:l_S. CMAC-ACCESS-Cnf ::v:c1ulq.!=l__~ ~~H "}L'}u1lE1'4 RRC ~~ 1'l_:o<j nJlAl;;l ~ ~~?l-t:}(Sl13). 

<62> 'i'-1-'¢}~ 1]'-~17}-'i':lAJlo-](RRCJ 1ll~Cl1J,<'_ 'i'-1-W'~ MAC 1ll~2..5'.lj!-Ej y{l.'fl CMAC-ACCESS-Cnf ::v:L']u]q.!=l__~ A~%-5}o:j 

RRC 0,1~ ~:o<j nJlAl/-1 ~ -.oH~'(} c}g, RRCoJlA-j -';'l_il_'(} :o<j_l:;l_~ A-jAJ<.O}JL <.0}-'fl ~]~"'] 7110-] %/S}g_ yt>~'(l-q. oj 

ol] r[j-L'}. 'i'-1-W'~l RRC 1ll~(ll)J'} 71.7.]~~ RRC 1ll~(23),<'_ ~..za "'J-f11(EE~ ~~ --"J-f11)7} -'flti. 

<64> BWS'] 1]'-~.7:}-ibllo-JCRRC) ;ii]~(ll),<'_ BW~ MAC 711~(12)_<2_.5'.. 'f)~ -~~ x~'i'l CMAC-ACCESS-Req ::V:i:.']PlE].!=l__ 

~ ~~<.O}o:j ~7] ~±,~:X}"'] -"l~g_ _8_:-<j~L-j-(3201). ol~. BW"'l 1]'---;j7}'tJ.71lo-]<RRCJ Al~,<'. CMAC-ACCESS

Req ::v:tju]Ej.!=l__9}RRC c,xl_~ _8_7j(RRC CONNECTION REQUEST) nJl/\1;;]~ -5}1-}5'. ~~~ nJlAl;;l~ nH-'<11~~-"llo-J(MAC) 

Al~_<:l_S. ~'€1-W y S:lY.. --"J-7] CMAC-ACCESS-Req ::V:r~u]Ej.!=l__S'] Ii!-r.J-nJlF-J'.:::: tJl%7] 'f)~ ~4]:-.9] ol% .'E.';: ~2\j 

Jij- -6}~ 1ll ~ 011 A-1 ';II _a_~ .'0\11 o-J :o<e:J _t;l_ ~ ± w~ t:t. 

<65> B.-~~ MAC A]~(l2),<'. RRC \'!~ _8_7:J n]jJ.j;;j~ qJA] _t;~_.TI_i'>}JL, CMAC-ACCESS-Req ::v:tju]E].!=l__oJ] ±{}-.'[! tl]%7] 

~~ ~4;- ol%'4 "110-] :o<j_t;~_~ o]%~H BW~ %r~(PHY) tll~(l3J_<:l_S. PHY-ACCESS-Req ::v:r~u]Ej.!=l__~ 7,<l_~<.O}~ 

~Cl 'B .9.1 -~ 4;- ~H 'if (PRACII J 1Vl7] '1 <>Jl s=J ~ ~ Z!-r:.J ( 3202). 0 ] Uil, MAC ;>:I]% ( 12) {'_ tlj 'a' 71 'B .9.1 ~ 4;- 6 1-fl ~ 

PHY -ACCESS-Req ::v: i:.'~ u1 Ej .!=l__ Oil ± ~ Al:Ji % t1 tll ~ _<:l_S.. :o<J ~~ q. 

<66> B~.9i %r~(PHY) tll~(l3),<'. B-~.9] MAC tll~~ _8_:-<joJl u:]-2} PRA.CH 7£:X}~ 4'-t>~~L-J-. -::;-, B-W~ %r~ tll~ 

(13).,& tl]-;'7] <tl"'l ~4(- _8_-=(-.g. ~1-z!- RA. Bj6E,.g. -=(-.Aj-5} 0~ %?1 'f)~ ~4(- ~H'il.(PIV\CII){i- -'5z-H 7J:A]~(eNB).9] 

2...5'.. R:\, ll-]6E.~ 
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<67> oJ+. uw_~ %c] ;il]~,<'. ~~ ~~g_ 11~ RA JJ1c:'::l:::oJ] uj-~ 2'8-o] 4'-{ls=]7]~ qj7]~q(3204). uw_~ %c] 

;ill~,<'. 7]-:zj~_C)_3'._1J'-E1 n]i:'] '44i''a TI'lj]~ LB9-J ~*oj]J..i Ri\ tl-jc:'::..§.oJ] rr]-;=: ~'j'fg_ 4-{l-6"}.:A] *~ -"'34'-oJl, ';'! 

<68> ~~. 7]-:zj~,<'. ~9]9] R'\ tl-jc:'::..§. "2)'2'joJ]l.-j "6"}ci- c]AJ-9] uw_-~c] R'\ tl-jc:'::E~ ~%"6"}c:j 7].:Aj~ 4-{lUoJ]J..-j% 

~g_ <?_l;z]-6"}7jL}C~. RA JJ1c:'::c7} l-]11-j~-]S>]- JE]jc]~~~ :::r'-?8::8_ -"'34'-oJl l-]11-j~-J:c- {1~-.s:]~L<:>_L} JEl]c]~~oJl 

t:B~ ~.:2"J} -.z.JAJ-3-jc]-.z.] \'t,<'_ ?cj-'f-), ~c]c,JJ~9] y{l -;J.:-2:. ~i2:Jc] .:A]l+7.lJ1l -;yc]-J.i I!-·'i'l ~7}7} -'j'-aj.s=]~ ?cJ+ 
:cE~ ~'%~ 4- ~).~ 1f-~;z}~ 6l 3-j~-6"]--:z] ?,&-,<'. -"'34'-oJl~ 2'8- .AJ!) cB~ ACK/!\ACK .AJ!)~ 'NACK'~ ~:o<J-6"} 6:j 

~ 'j'f~r}. 

<69> uw_-,<>_ 7].:Aj~_C)_£1]'-E-j ~%'8. ;'j'f -.z.J.£.7} 'NACK'<?] fcl-'f-oJl~ 1:llj _2_TI(back-off)~ y<>~-6"}6:f, '~PJ l-j:j- -.z.]~ 

::8_ +. U]-\ii-7] ~~ ~ :':; g_ 11~ RA tl-jc:'::>=~ ;<f.;,1%~1:}(3207, 3208). cjoJ] u]-cj- ~ ~-~ ,<'_ ~~ uw_-~s_ljLE-j 

<70> ~~- 7]7.]-:;_;_C)_s_.!f-E-j y?J::8_ :g'j;J- .:Aj.£.7]- 6'i3 :g'j;J<?] 7cj-'f-(3207)oJ]:c- uw_-~ %c] 7~]~(B),<'. 7].:Aj-:;;~ %c] 

71]~_()_£lj'-E-j ~'ft',CI :g'j'f 1']]/-j.:A]oJ] ~-g-',Cl 7].-.z.]~9] MAC ~~7.}(ID)9]-, 7.}~ zJ.£. ~ 171]~ zJ.£.~ PHY

ACCE33-Cnf Ticju]Ej_l=l_oJ] .:y:_-g-;_p'f uw_-~ MAC 7~]~_C)__;;o_ "2l~~t:.}(S209). 

<71> uw_-sq MAC 7~1~(12),<'. PHY-ACCE3S-Cnf Ticju]Ej_l=l_~ uw_-~ %c] 7~1~(1:'5)_()_:'2.1]'-Ecj y{l-6"}'Ci, PHY-ACCESS-Cnf 

~ i:'] uj Ej _l=l_ oJl ~ W::B -:z]-~ .AJ .£. ~ oj %"3'B .7z}'DJ"8 c:I lf-5B '§. :';, ~ .AJ ~ +, ~A] ;;zpJ--6"]-.J:L ~l 1:£1. RRC ~ ;@_ .fL :::r'
(CONNECTfON REQUEST) uJ]?-]7<]~ MAC .iill:>! Fl]o]E-j -fJ-"i!(PDUJ_C)_S.. +,J-6"]-o:j 7].:Aj-:;;~ MAC 7~l~(22)_C)__;;o_ "21%~1:} 

(3210), 

<T2> 0 ] +, B ~ .9] MAC ;ill~ (12) ,<'. 7] -.z.].:;;- .9] MAC "11 ~ (22 )_C)_S..lj'- E-j -6"]- -oJ"8 c:I lf-c<B '§. :';, -'b'-"3'B »}2]-uJ] E-j9j- RRC ~ ;@_ ~ 

78 uJ]?-].-:z]~ y{l-6"}1i'1_, -gw_-~ RRC ;ii]~01)_()_£CMAC-ACCESS-Cni :rrcju]Ej_l=l_~ -'b'-"3'B TI]-2]-ul]Ec]S>]-RRC ~-~ ~78 

uJ]Aj-.z.j~ ~~~1:}(3212), 

<73> td-w_-.o~ 1]'-~-.z.}~"<l]oj(RRC) ;iil~(ll)2. td-w_-.o~ MAC ;ilj~_C)_£lf-Ejy{l.!f:l_ CMAC-ACCE33-Cnf :rr2]u]E'~_l=l_~ J..}-§-"6"}c:j 

RRC ~;;;-[ ~ 78 ul]l-].-.z.]~ <5B~~ Li-%, RRCoJP·i ~.fL~ 78.£.~ .A]7c]-6"}JL -6"}11 ;ill~~ ;<1]oj %~g_ 4-<>~~q 

(32131. 6 ]oJ] u:J-4, td-W.0-1 RRC ;il]~.i!} 7]-.z.]~ 0~ RRC ;il]~ 2. -~Hj A,}f-lj(_IOE.~ ~;;;-[ A,}f11)7} .!@.1:}. 

<74> ~~. uw_-oj 7]-:zj~ilj- A,}'OJ'iiSe'::L.O~ %2J;ilj~ -ji,'-7]~ -Ji-::;<;j-6"]-'t[J..-j t:-1jo]E1~ %4-{l %<?_l ~l;j A,}fl1oJ]Ai A,}'OJ'iiSe'::L 

.5'- .:ct%<5B 6 ]: W .:Aj.£,7} ~Lc:>.L}, A,}-6J"8.3. 1]'-~;;z}~g_ W"'JW::;,;] ~~ ::;,J-'j'-o]J-:--: A,}-6J"8.3. 1]'-~7.}~ .fL'"Jg_ 11"6"}c:j 

%7] Cj.O~ 'i'J4f ~~}~ yi>Jl~ 4- 911:}. £32. o]Q} ~2. %7] Cj.O~ ~4f ~~}oJ] c-lj~ '6~£o]q, 

<75> A,}<SJiiS_::r_o~ 1]'-~ ILi;'jj'ZJ 1-ljojjJ..-j Cj9~ 'i'J4i'g_ 11~ 1J'-~-.z.}~2_ 1]'--;i ILi.'j]Cj cB <j_o~_o~ ~*oJl 11~1~ T ~l_c:>-9, 

B]%7] ~~ ~4f ;;z}~JI} %W.~J. 1171~ .J..}%-W 4- ~l.Jl ~£~ ::;,;}~g W"'JW 4-£ 911:}. %7] 'i'l~ ~·~g 11 

~ RA tl-]6..§. ~ tl]-l','-/] "d _o~ --;-j4i'g_ 11~ 4'-~ .x}~.o~ B-11 '4 utzlA/ls ?14-4-?, AJ9~ 4'-~%-li} .J% _::r:.r] ~ 

L}r}cB';:: B\VRAS>]- Aj:\1 ~-",}~ {l~ c:l7]~ L}r}cB';:: TRA£ 6 ]-'f-oj.:;;<lq, A].::;l~-"J-"'1 {l~ =17]~ L}r}cB';:: TR~';:: 

3}1..}"'] OFDMA ~~ :cE~ c:j?ci 7~"'] ~~g_ W'%3}o~ 3}1..}"'] ~~ c]AJg_ W'%3}c:j ,g.-§-W 4- ~14. -l','-7] ~"'] 

'i'J~g_ 11~ ~%~ .::::1.%~ 31±:. t:1J'2'J(Syncb IlWRA) ~,l;,<'_ B]%7] ~~ ~:':;g_ 11~ ~%.IT} .::::1.;;,'~ 31±:. qj~~ 

<76> _!OF_~, Zf 7]7] ~ ,<'_ % 7] ~ ~ ~ ~ ~ R_A_ 1:31 c:':: E ~ 11 ~ A,}-6J"8 ==J 1]'--;i IL 'lj] ~ cB 1]'--;i At~ ,g.-§- .:AJ !2_ ~ ?-] c:':: "-,11 

l:).£.~ ~"6"]c:j BJ?;'-6"].Jl, 7]7.]~Eq 67'l]~i:'17} %7] ~sq --;-jq.g -1'1~ RA tl-jc:'::..§.§ 'j'-;i;;z]ij_g Zf Bw_- :Cf.';:: B 

<77> ~7.i)Jz}f11(330l)Eq B-~,"', .7z}-6Ji§3£ 1!%"3'B 6 ]: 'W :zcJ.£.7} 9J_C)_L}, J<}-6J'i3c:I ¥~7-}'t[g 'W"J~7] *'{!- 11-'f-oJl 

-l','-7] ~ ~ 'i'J4f g -'11 ~ RA ]:3-j c:':: E ~ o] %o}o.] q;; JI} ~ ,<'_ .:AJ .£. ~ -l','-7] ~ ~ ~ 4f "d .£,(.7z}'DJ"8 3 1]'--;i W'% .fL7g 

"d.£.)~ ~ "'l C3j _()_3'_ ..:r- 18 -6"} 0 1 7]7] ~ _()_£ ~% ~t:-}(3302). opp-j , J<}'DJce ==I ¥-;i w"J ..8.. 78 c:<J !2. ';:: ~'8 Jz}f11 sq 
Bw_-~ol W'%'it-.2:- 7]7]~~ c:'::7'l]%r.17} 11. cBoJlJ..i :11.-Ji-ol-711 'Zl"'1W 4- '\l~ uw_-7] "'1':"!;;z} .:AJ.£.'?1 c:'::7'll%<8 "'1 

~Al-'4. 1!%<5BcJ: w J<}-6J"8-=r c:<J.£.~ .J:Li:\1~ J<}<5J<'cJa. ¥~7-}i'J.Eq 3.71 78.£.~ .:y:_-g--w 4- 9Jt:.]. 
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<78> 7]A]~,"_ B~S'..lf-Ei %7] 'il91 ~~g_ 11~ RA JJ1c:'::L_~ -4'-"'J-5}1i'!, c:':::'l]~~ ~';"l_::z}S'}, %7] "d91 ~~g_ A].£ 

~ B~6] A.}%%[ -4'- ~1::: AJ<'>c:f ~35C]lj'-~::z}i'}_g_ ujci'1]"2]-5};: 1:]_!;1_~ 1]'-~::z}i'}37]~ %f"8-3}o~, 3}<'>c:f~3~ 

<79> o]u:Jl, %7] 'i)9j ~~g_ A].£~ B~,"_ o]cj o.J]~ ~;zJ-'8 %7] 'i)9j ~~ ~lfl- 7]~ E}6]uj ~~ ~lfl- E}6]uj 

/.]3} 7-.]"{}- 6]+"11 3}"0c:f~3£ ~%S:lc AJ<>c:f~3 c:'::7']]~~ ::ZJ_!;l_~ B~3}0:j "'R"3- BW"ll71l %{"3-':f:! AJ<'>c:f~3 1]'

~::z}i'}_g_ ~~~c}(S304). o:j7]A.'l, B~,"_ %7] 'i]5C] ~~ ~lfl- %£. E}6]uj :;;J6] ;1£.%[ u:Jl~}7.](S307l "'g<>J~ 

""' c:'::7'll~~ ::zcJ_!;l_~ -?~3}::zJ *~ 72!4-"ll:c- %71 'iJ.sJ ~4f 6l <::J.j]H~ 3:)_<2_£ "tl-"83}.::2. c.J-;.,1 %71 'iJ.sl ~4rg_ 

~~ ~;\ JJ1c:'::L_~ ;;R~%~c}(S308). 6lu:Jl. B~~ 6] i@_rfj-5}71] ~~3}0:j ~;\ JJ1c:'::L_~ ~%-5}'.::::. 1!4-"l]'.::::. ~ _<:;>__ 

:IT(back-off) -?<>Jl +, RA ti1c:'::E~ ;;Hi%~c}. 6]"11 rr}2.} ~ ';'[q],"_ %7] "'J.Sl ~4f RA ti1c:'::.S..S] %~ ~*g_ 

'7!-~ -? ~l q. 

<80> ~:z!. BW,"_ -5}"0c:f~?S.. ~%.5']'.::::. "'g<>J~? c:':::'l]%~ ;zcJ!?:;;:. B61J3} 0 :j ;o;R'8 BW"l]71] ~'8-'8 "'g<>J~""~ 1]'-~::z} 

-'tl_g_ ~~'6'}J:C!(S305), %J_-r::J'{l -'c)<'>c:f"cJ""~ 1]'-~::z}-'tl_g_ 6]%-i>R j]~Sj!g_ ~%~ct(S30ol. 

<81> 0]-'cl-"l]Ai ~qj~ ~ ~"l'J,"_, ~ ~qj 6 ] 4fo}';::: 7]~ ~°F"l]Ai ~lc)-.9.] ::z]~g_ 7}~ 7.}"1]71] ~l"'l ~ ~qj.s] 7]~ 

-'3-j J..}A,}g_ 5!6-Jl-}Aj '2J:';::: 'l'l-'fl l-]1oJ]Aj ~i:Ol 7}.7.] 7<]~, ~'8j ~ ~1)6] 7}';'6'}E..S0.. ~~~ {l_AjaJ] ~ ~1;'-'E[ .£ 

'i'-[ "l] .s] i>R ~:xcJs=] '.::::. 3:) o] 6} 1.-j q. 

<82> -'-,}7]9] :Q'..f': ~ ~"l'J..f':, ~Sj! Alll]c:':: ;;jj.:g.g_ 'fl~ -',J)_~L'} 7-.j_:':::F,-fjOjj/-l BW6] 7]7.]~oJl ~d;'3}7j 'fj3jO:j l-j.£3] 

'......: ll]%7] 'i)9j 'i]4f"ll ~l_01J-i B'R91 RRC"l]l-l CCCH u]]J..];z]~ .::r"'8B}o.j %~8]'.....: ~:O<.]s'} MAC /\1]01 TL'I:'~o]E.j!!~ 

.::rl;:J3]oi ~'€-3]'.::::. ~?;]~ 3]1-}£ ~W-5}0:j 'f'-'-'Jl1)-_<:l_S-M1. BW91 RRC ;;1]6-J %3]-g_ B~.:§'IW 'f'- ~Jr:.]. 

<83> .'£~, RA l31.:':::E~ y1J~ 7]7.]~{'.- RRA 11]"~· 6] 6]\::! MAC 11l~"l]A-1 BW .::2.?1 -6j';"l_A.]~ .:':::.71]~"8 -6j';"l_::zl(MAC 

ID)~ Wr::J~ct. 6]"1] rr]L'} ~ ~qj,"_ A].:;} ;zj~g_ {}S:-_A]~ y ?Jc.J-. :r:;c~ ~ ~qj,"_ 7];z]~"l]l-i -'g<>J"c)""' lf-
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Docket No.: 0465-2287PUS 1 
(PA'fENT) 

IN THE UNITED STATES PATENT AND TRAilEMARK OFFICE 

In re Patent Application 
Sung Jun PARK et al. 

Application No.: 12/538,514 Confirmation No.: 7519 

Filed: August 10, 2009 

For: DATA TRANSMISSION METHOD AND 
USER EQUIPMENT FOR THE SAME 

Art Unit: 2617 

Examiner: D. D. Bost 

SECOND PRELIMINARY AMENDMENT 

MS Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Madam: 

INTRODUCTORY COMMENTS 

The following Preliminary Amendments and Remarks are respectfully submitted in 

connection with the above-identified application. 

This amendment includes: 

Amendments to the Claims begin on page 2 of this paper. 

Remarks/ Arguments begin on page 7 of this paper. 
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Application No.: 12/538,514 

Claim Amendments: 

1. (Original) A method of transmitting data by a user equipment through an 

uplink, the method comprising: 

receiving an uplink grant (UL Grant) signal from a base station on a specific 

message; 

determining whether there is data stored in a message 3 (Msg3) butler when 

receiving the UL Grant signal on the specific message; 

determining whether the specific message is a random access response message; and 

transmitting the data stored in the Msg3 buffer to the base station using the UL 

Grant signal received on the specific message, if there is data stored in the Msg3 buffer 

when receiving the UL Grant signal on the specific message and the specific message is the 

random access response message. 

2. (Original) The method according to claim 1, further comprising: 

transmitting new data to the base station in correspondence with the UL Grant signal 

received on the specific message, if there is no data stored in the Msg3 buffer when 

receiving the UL Grant signal on the specific message or the specific message is not the 

random access response message. 

3. (Original) The method according to claim 2, wherein the transmitting the 

new data to the base station includes: 

acquiring a Medium Access Control Protocol Data Unit (MAC PDU) fi·om a 

multiplexing and assembly entity; and 

transmitting the MAC PDU to the base station. 

2 
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4. (Original) The method according to claim 2, wherein the UL Grant signal 

received on the specific message is a UL Grant signal received on a Physical Downlink 

Control Channel (PDCCH), and 

wherein the user equipment transmits new data in correspondence with the UL Grant 

signal received on the PDCCH. 

5. (Original) The method according to claim I, wherein the data stored in the 

Msg3 buffer is a Medium Access Control Protocol Data Unit (MAC PDU) including a user 

equipment identifier. 

6. (Original) The method according to claim 5, wherein the data stored in the 

Msg3 buffer further includes information about a buffer status report (BSR) if the user 

equipment starts a random access procedure for the BSR. 

7. (Currently Amended) A user equipment comprising: 

a reception module adapted to receivereeeiving an uplink grant (UL Grant) signal 

from a base station on a specific message; 

a transmission module adapted to transmittransmitting data to the base station using 

the UL Grant signal received on the specific message; 

a message 3 (Msg3) buffer adapted to storestoring UL data to be transmitted in a 

random access procedure; and 

a Hybrid Automatic Repeat Request (HARQ) entity adapted to 

determinedeterrnining whether there is data stored in the Msg3 buffer when the reception 

module receives the UL Grant signal and the specific message is a random access response 

message, acquiring the data stored in the Msg3 buffer if there is data stored in the Msg3 

3 
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buffer when the reception module receives the U L Grant signal and the speci fie message is 

the random access response message, and controlling the transmission module to transmit 

the data stored in the Msg3 buffer to the base station using the UL Grant signal received by 

the reception module on the specific message. 

8. (Original) The user equipment according to claim 7, further comprising a 

multiplexing and assembly entity used for transmission of new data, 

wherein the HARQ entity acquires the new data to be transmitted Jl·om the 

multiplexing and assembly entity if there is no data stored in the Msg3 buffer when the 

reception module receives the UL Grant signal on the specific message or the received 

message is not the random access response message, and controls the transmission module 

to transmit the new data acquired from the multiplexing and assembly entity using the UL 

Grant signal received by the reception module on the specific message. 

9. (Original) The user equipment according to claim 8, further comprising: 

one or more HARQ processes; and 

HARQ buffers respectively corresponding to the one or more HARQ processes, 

wherein the HARQ entity transfers the data acquired from the multiplexing and 

assembly entity or the Msg3 buffer to a specific HARQ process of the one or more HARQ 

processes and controls the specific HARQ process to transmit the data acquired from the 

multiplexing and assembly entity or the Msg3 buffer through the transmission module. 

10. (Original) The user equipment according to claim 9, wherein, when the 

specific HARQ process transmits the data stored in the Msg3 buffer through the 

transmission module, the data stored in the Msg3 buffer is controlled to be copied into a 

4 

EVOLVED-0003324 
SAMSUNG 1006-0289



Application No.: 12/538,514. Attorney DockcL No.: 0~6!)~22(l'/l'USJ 

specific HARQ buffer corresponding to the speciJ1c HARQ process, and the data copied 

into the specific HARQ buffer is controlled to be transmitted through the transmission 

module. 

11. (Original) The user equipment according to claim 8, wherein the UL Grant 

signal received by the reception module on the speci tic message is a U L Grant signal 

received on a Physical Downlink Control Channel (PDCCH), and 

wherein the HARQ entity controls new data to be transmitted in correspondence 

with the received UL Grant signal received on the PDCCH. 

12. (Original) The user equipment according to claim 7, wherein the UL Grant 

signal received by the reception module on the speciJ1c message is a UL Grant signal 

received on a random access response message received on Physical Down! ink Shared 

Channel (POSCH), and 

wherein the HARQ entity controls the data stored in the Msg3 buffer to be 

transmitted using the UL Grant signal received on the random access response message if 

there is data stored in the Msg3 buffer when the reception module receives the UL Grant 

signal on the random access response message. 

13. (Original) The user equipment according to claim 7, wherein the data stored 

in the Msg3 buffer is a Medium Access Control Protocol Data Unit (MAC PDU) including 

a user equipment identifier. 

5 
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14. (New) The method of claim I, wherein the UL Grant signal received on the 

specific message is either a UL Grant signal received on a Physical Downlink Control 

Channel (PDCCH) or a UL Grant signal received on the random access response message. 

15. (New) The user equipment of claim 7, wherein the UL Grant signal received on 

the specific message is either a UL Grant signal received on a Physical Downlink Control 

Channel (PDCCH) or a UL Grant signal received on the random access response message. 

6 
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REMARKS 

Favorable reconsideration of this application, as presently amended and in light of 

the following discussion, is respectfully requested. 

Claims 1-15 are pending, with claim 7 amended, claims 14-15 added by the present 

amendment. Claims 1 and 7 are independent. 

Claim 7 is amended and claims 14- J 5 arc added without the introduction or new 

matter. 

CONCUJSION 

Entry of the above amendments is earnestly solicited. An early and flworable first 

action on the merits is earnestly solicited. 

Should there be any outstanding matters that need to be resolved in the present 

application, the Examiner is respectfully requested to contact Michael E. Monaco, Reg. No. 

52,041 at the telephone number of the undersigned below, to conduct an interview in an 

effort to expedite prosecution in connection with the present application. 

If necessary, the Commissioner is hereby authorized in this, concurrent, and future 

replies to charge payment or credit any overpayment to Deposit Account No. 02-2448 for 

any additional fees required under 37.C.F.R. §§1.16 or 1.17; particularly, extension oftime 

fees. 

Dated: 
JAN 112010 

Respectfully submitted, 

( (: ; ' ( 
BY "~--~-z-: ,,~~t h c"--~"~ 
Esther H. Chong 
Registration No.: 40,953 
BIRCH, STEW ART, KOLASCH & BIRCH, LLP 
8110 Gatehouse Road 
Suite 100 East 
P.O. Box 747 
Falls Church, Virginia 22040-0747 
(703) 205-8000 
Attorney for Applicant 
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MS Amendment 
Commissioner for Patents 
P.O. Box 1450 
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INTRODUCTORY COMMENTS 

The following preliminary amendments and remarks are respectfully submitted m 

connection with the above-identified application. 
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Application No.: 12/538,514 Docket No.: 0465-2287PUS1 

AMENDMENTS TO THE CLAIMS 

1. (Original) A method of transmitting data by a user equipment through an uplink, the 

method comprising: 

receiving an uplink grant (UL Grant) signal from a base station on a specific message; 

determining whether there is data stored in a message 3 (Msg3) buffer when receiving 

the UL Grant signal on the specific message; 

determining whether the specific message is a random access response message; and 

transmitting the data stored in the Msg3 buffer to the base station using the UL Grant 

signal received on the specific message, if there is data stored in the Msg3 buffer when receiving 

the UL Grant signal on the specific message and the specific message is the random access 

response message. 

2. (Original) The method according to claim 1, further comprising: 

transmitting new data to the base station in correspondence with the UL Grant signal 

received on the specific message, if there is no data stored in the Msg3 buffer when receiving the 

UL Grant signal on the specific message or the specific message is not the random access 

response message. 

3. (Original) The method according to claim 2, wherein the transmitting the new data to 

the base station includes: 

acquiring a Medium Access Control Protocol Data Unit (MAC PDU) from a 

multiplexing and assembly entity; and 
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EVOLVED-0003337 
SAMSUNG 1006-0302



Application No.: 12/538,514 Docket No.: 0465-2287PUS1 

transmitting the MAC PDU to the base station. 

4. (Currently Amended) The method according to elaim2 claim 1, wherein the UL Grant 

signal received on the specific message is a UL Grant signal received on a Physical Downlink 

Control Channel (PDCCH), and 

wherein the user equipment transmits new data in correspondence with the UL Grant 

signal received on the PDCCH. 

5. (Original) The method according to claim 1, wherein the data stored in the Msg3 

buffer is a Medium Access Control Protocol Data Unit (MAC PDU) including a user equipment 

identifier. 

6. (Original) The method according to claim 5, wherein the data stored in the Msg3 

buffer further includes information about a buffer status report (BSR) if the user equipment starts 

a random access procedure for the BSR. 

7. (Previously Presented) A user equipment comprising: 

a reception module adapted to receive an uplink grant (UL Grant) signal from a base 

station on a specific message; 

a transmission module adapted to transmit data to the base station using the UL Grant 

signal received on the specific message; 

3 EHC/MEM/rtl 
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Application No.: 12/538,514 Docket No.: 0465-2287PUS1 

a message 3 (Msg3) buffer adapted to store UL data to be transmitted in a random access 

procedure; and 

a Hybrid Automatic Repeat Request (HARQ) entity adapted to determine whether there .. ~ - . -· - ~ 

is data stored in the Msg3 buffer when the reception module receives the UL Grant signal and 

the specific message is a random access response message, acquiring the data stored in the Msg3 

buffer if there is data stored in the Msg3 buffer when the reception module receives the UL 

Grant signal and the specific message is the random access response message, and controlling 

the transmission module to transmit the data stored in the Msg3 buffer to the base station using 

the UL Grant signal received by the reception module on the specific message. 

8. (Original) The user equipment according to claim 7, further comprising a 

multiplexing and assembly entity used for transmission of new data, 

wherein the HARQ entity acquires the new data to be transmitted from the multiplexing 

and assembly entity if there is no data stored in the Msg3 buffer when the reception module 

receives the UL Grant signal on the specific message or the received message is not the random 

access response message, and controls the transmission module to transmit the new data acquired 

from the multiplexing and assembly entity using the UL Grant signal received by the reception 

module on the specific message. 
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9. (Original) The user equipment according to claim 8, further comprising: 

one or more HARQ processes; and 

HARQ buffers respectively corresponding to the one or more HARQ processes, 

wherein the HARQ entity transfers the data acquired from the multiplexing and 

assembly entity or the Msg3 buffer to a specific HARQ process of the one or more HARQ 

processes and controls the specific HARQ process to transmit the data acquired from the 

multiplexing and assembly entity or the Msg3 buffer through the transmission module. 

10. (Original) The user equipment according to claim 9, wherein, when the specific 

HARQ process transmits the data stored in the Msg3 buffer through the transmission module, the 

data stored in the Msg3 buffer is controlled to be copied into a specific HARQ buffer 

corresponding to the specific HARQ process, and the data copied into the specific HARQ buffer 

is controlled to be transmitted through the transmission module. 

11. (Currently Amended) The user equipment according to elaim. 8 claim 7, wherein the 

UL Grant signal received by the reception module on the specific message is a UL Grant signal 

received on a Physical Downlink Control Channel (PDCCH), and 

wherein the HARQ entity controls new data to be transmitted in correspondence with the 

received UL Grant signal received on the PDCCH. 

5 EHC/MEM/rtl 
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Application No.: 12/538,514 Docket No.: 0465-2287PUS 1 

12. (Original) The user equipment according to claim 7, wherein the UL Grant signal 

received by the reception module on the specific message is a UL Grant signal received on a 

random access response message received on Physical Downlink Shared Channel (PDSCH), and 

wherein the HARQ entity controls the data stored in the Msg3 buffer to be transmitted 

using the UL Grant signal received on the random access response message if there is data stored 

in the Msg3 buffer when the reception module receives the UL Grant signal on the random 

access response message. 

13. (Original) The user equipment according to claim 7, wherein the data stored in the 

Msg3 buffer is a Medium Access Control Protocol Data Unit (MAC PDU) including a user 

equipment identifier. 

14. (Previously Presented) The method of claim 1, wherein the UL Grant signal 

received on the specific message is either a UL Grant signal received on a Physical Downlink 

Control Channel (PDCCH) or a UL Grant signal received on the random access response 

message. 

15. (Previously Presented) The user equipment of claim 7, wherein the UL Grant 

signal received on the specific message is either a UL Grant signal received on a Physical 

Downlink Control Channel (PDCCH) or a UL Grant signal received on the random access 

response message. 
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REMARKS 

Claims 1-15 are pending in this application. Claims 4 and 11 have been amended. 

The claims have been amended to comply with the requirements of the KIPO Patent 

Prosecution Highway (PPH) program. The required documents are enclosed with the proper fee. 

No new matter has been added. 

CONCLUSION 

Entry of the above amendments is earnestly solicited. An early and favorable first action 

on the merits is earnestly solicited. 

Should there be any outstanding matters that need to be resolved in the present 

application, the Examiner is respectfully requested to contact Michael E. Monaco, Reg. No. 

52,041, at the telephone number of the undersigned below, to conduct an interview in an effort to 

expedite prosecution in connection with the present application. 

Dated: 
MAR 0 5 2010 

Respectfully submitted, 

By '-i;rtiv & C 7f· 
~st~er H._ C~o?g . ___ _ 
RegistratiOn No.: 4U,YJJ ~ 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 
811 0 Gatehouse Road 
Suite 100 East 
P.O. Box 747 
Falls Church, Virginia 22040-0747 
(703) 205-8000 
Attorney for Applicant 
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STATEMENT THAT THE ENGLISH TRANSLA'J'IONS OF CLAIMS FOR THE 

KOREANPATENTAPPUCATION ARE ACCURATE 
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Granted Claims of KRl0-2009-0057128 

1. A method of transmitting data by a user equipment through an uplink, 

the method comprising: 

receiving an uplink grant (UL Grant) signai from a base station on a specific 

message; 

determining whether there is data stored in a message 3 (Msg3) buffer when 

receiving the UL Grant signal on the specific message; 

determining whether the specific message 1s a random access response 

message; and 

transmitting the data stored in the Msg3 buffer to the base station using the UL 

Grant signal rec_eived on the specific l!lessage, if there is data sto~ed in the Msg3 buffer 

when receiving the UL Grant signal on the specific message and the specific message is 

the random access response message. 

2. The method according to claim 1, further comprising: 

transmitting new data to the base station in correspondence with the UL Grant 

signal received on the specific message, if there is no data stored in the Msg3 buffer 

when receiving the UL Grant signal on the specific message or the specific message is 

not the random access response message. 

3. The method according to claim 2, wherein the transmitting the new 

data to the base station includes: 

acquiring a Medium Access Control Protocol Data Unit (MAC PDU) from a 

multiplexing and assembly entity; and 

transmitting the MAC PDU to the base station. 

4. The method according to claim 1, wherein the l.JL Grant signal 

received on the specific message is a UL Grant signal received on a Physical Downlink 

Control Channel (PDCCH), and 

wherein the user equipment transmits new data in correspondence with the UL 

1 
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Grant signal received on the PDCCH. 

5. The method according to claim 1, wherein the data stored in the Msg3 

buffer is a Medium Access Control Protocol Data Unit (MAC PDU) including a user 

equipment identifier. 

6. The method according to claim 5, wherein the data stored in the Msg3 

buffer further includes information about a buffer status report (BSR) if the user 

equipment starts a random access procedure for the BSR. 

7. A user equipment comprising: 

a reception module adapted to receive an uplink grant (UL Grant) signal from a 

base station on a specific message; 

a transmission module adapted to transmit data to the base station using the UL 

Grant signal received on the specific message; 

a message 3 (Msg3) buffer adapted to store UL data to be transmitted in a 

random access procedure; and 

a Hybrid Automatic Repeat Request (HARQ) entity adapted to determine 

whether there is data stored in the Msg3 buffer when the reception module receives the 

UL Grant signal and the specific message is a random access response message, 

acquiring the data stored in the Msg3 buffer if there is data stored in the Msg3 buffer 

when the reception module receives the UL Grant signal and the specific message is the 

random access response message, and controlling the transmission module to transmit 

the data stored in the Msg3 buffer to the base station using the UL Grant signal received 

by the reception module on the specific message. 

8. The user equipment according to claim 7, further comprising a 

multiplexing and assembly entity used for transmission of new data, 

wherein the HARQ entity acquires the new data to be transmitted from the 

multiplexing and assembly entity if there is no data stored in the Msg3 buffer when the 

reception module receives the UL Grant signal on the specific message or the received 

message is not the random access response message, and controls the transmission 
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module to transmit the new data acquired from the multiplexing and assembly entity 

using the UL Grant signal received by the reception module on the specific message. 

9. The user equipment according to claim 8, further comprising: 

HARQ buffers respectively corresponding to the one or more HARQ processes, 

wherein the HARQ entity transfers the data acquired from the multiplexing and 

assembly entity or the Msg3 buffer to a specific HARQ process of the one or more 

HARQ processes and controls the specific HARQ process to transmit the data acquired 

from the multiplexing and assembly entity or the Msg3 buffer through the transmission 

module. 

10. The user equipment according to claim 9, wherein, when the specific 

HARQ process transmits the data stored in the Msg3 buffer through the transmission 

module, the data stored in the Msg3 buffer is controlled to be copied into a specific 

HARQ buffer corresponding to the specific HARQ process, and the data copied into the 

specific HARQ buffer is controlled to be transmitted through the transmission module. 

11. The user equipment according to claim 7, wherein the UL Grant signal 

received by the reception module on the specific message is a UL Grant signal received 

on a Physical Downlink Control Channel (PDCCH), and 

wherein the HARQ entity controls new data to be transmitted m 

correspondence with the received UL Grant signal received on the PDCCH. 

12. The user equipment according to claim 7, wherein the UL Grant signal 

received by the reception module on the specific message is a UL Grant signal received 

on a random access response message received on Physical Downlink Shared Channel 

(PDSCH), and 

wherein the HARQ entity controls the data stored in the Msg3 buffer to be 

transmitted using the UL Grant signal received on the random access response message 

if there is data stored in the Msg3 buffer when the reception module receives the UL 

Grant signal on the random access response message. 
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13. The user equipment according to claim 7, wherein the data stored in the 

Msg3 buffer is a Medium Access Control Protocol Data Unit (MAC PDU) including a 

user equipment identifier. 

14. The method of claim 1, wherein the UL Grant signal received on the 

specific message is either a UL Grant signal received on a Physical Downlink Control 

Channel (PDCCH) or a UL Grant signal received on the random access response 

message. 

15. The user equipment of claim 7, wherein the UL Grant signal received on the 

specific message is either a UL Grant signal received on a Physical Downlink Control 

Channel (PDCCH) or a UL Grant signal received on the random access response 

message. 

4 
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Document Description: Petttion to make special under Patent Pros Hwy Approved for use through 01/31/2012. OMB 0651-0058 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it contains a valid OMB control number 

REQUEST FOR PARTICIPATION IN THE PATENT PROSECUTION HIGHWAY (PPH) 

PROGRAM BETWEEN THE KOREAN INTELLECTUAL PROPERTY OFFICE (KIPO) AND THE USPTO 

Application No.: 12/538,514-Conf. #75191 First Named Inventor: I Sung Jun PARK 

Filing Date: August 10, 2009 

Attorney Docket No.: 0465-2287PUS1 

Title of the 
Invention: DATA TRANSMISSION METHOD AND USER EQUIPMENT FOR THE SAME 

THIS REQUEST FOR PARTICIPATION IN THE PPH PROGRAM ALONG WITH THE REQUIRED DOCUMENTS MUST BE SUBMITTED VIA 
EFS-WEB. INFORMATION REGARDING EFS-WEB IS AVAILABLE AT HTTP:/IWww.USPTO.GOV/EBC/EFS_HELP.HTML. 

APPLICANT HEREBY REQUESTS PARTICIPATION IN THE PATENT PROSECUTION HIGHWAY (PPH) PROGRAM AND 
PETITIONS TO MAKE THE ABOVE-IDENTIFIED APPLICATION SPECIAL UNDER THE PPH PROGRAM. 

The above-identified application (1) validly claims priority under 35 U.S.C. 119(a) and 37 CFR 1.55 to one or more 
corresponding KIPO application(s) or to a PCT application that does not contain any priority claim, or (2) is a national stage 
entry of a PCT application that does not contain any priority claim. 

The KIPO/PCT application 
number(s) is/are: KR 10-2009-0057128 

The filing date of the KIPO/ 
PCT application(s) is/are: June 25, 2009 

I. 

a. 

List of Required Documents: 

A copy of all KIPO office actions which are relevant to patentability (excluding "Decision to Grant a 
Patent"*) in the above-identified KIPO application(s). 

0 is attached. 

0 is not attached because the KIPO application was allowed in a first office action. 

*It is not necessary to submit a copy of the "Decision to Grant a Patent" and an English translation thereof. 

b. A copy of all claims which were determined to be patentable by the KIPO in the above-identified KIPO 
application(s ). 

~ is attached. 

c. English translations of the documents in a. and b. above along with a statement that the English 
translations are accurate are attached (if the documents are not in the English language). 

d. (1) An information disclosure statement listing the documents cited in the KIPO office actions 

0 is attached. 

0 has already been filed in the above-identified U.S. application on November 27, 2009 

(2) Copies of all documents (except for U.S. patents or U.S. patent application publications) 

0 are attached. 

0 have already been filed in the above-identified U.S. application on November 27, 2009 
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REQUEST FOR PARTICIPATION IN THE PATENT PROSECUTION HIGHWAY (PPH) 

PROGRAM BETWEEN THE KOREAN INTELLECTUAL PROPERTY OFFICE (KIPO) AND THE USPTO 
(continued) 

Application No.: 12/538,514-Conf. #7519 

First Named Inventor: Sung Jun PARK 

II. Claims Correspondence Table: 

Claims in US Application Patentable Claims Explanation regarding the correspondence 
in KIPO Application 
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Ill. All the claims in the US application sufficiently correspond to the patentable/allowable claims in the 
KIPO application. 

IV. Payment of Fees: 
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(Patent) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Patent Application of: 
Sung Jun PARK et al. 

Application No.: 12/538,514 

Filed: August 10, 2009 

For: DATA TRANSMISSION METHOD AND 
USER EQUIPMENT FOR THE SAME 

Confirmation No.: 7519 

Art Unit: 2400 

Examiner: L. D. FEILD 

INFORMATION DISCLOSURE STATEMENT 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Applicants hereby submit an Information Disclosure Statement for consideration by the 

Examiner. 

I. LIST OF PATENTS, PUBLICATIONS OR OTHER INFORMATION 

The patents, publications, or other information submitted for consideration by the Office 

are listed on the attached PTO/SB/08. 

II. COPIES 

a. Copies of foreign patent documents, non-patent literature and other information. 

D 1.. u. 

information not provided can be found in one or more of the following applications which has 

been relied upon for an earlier filing date under 35 U.S.C. § 120: 

U.S. Application No. and U.S. Filing Date 

BIRCH, STEWART, KOLASCH & BIRCH, LLP EHC/MEM/dlr 
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III. 

D 

CONCISE EXPLANATION OF THE RELEVANCE/OTHER INFORMATION 

a. NON-ENGLISH LANGUAGE DOCUMENTS: A concise explanation of the 

relevance of all non-English language patents, publications, or other information listed is as 

follows: 

b. ENGLISH LANGUAGE SEARCH REPORT OR FOREIGN PATENT OFFICE 

COMMUNICATION: An English language version ofthe search report or Foreign Patent Office 

communication that indicates the degree of relevance is attached. 

c. OTHER: The following additional information is provided. 

The non-patent literature reference entitled, "3rd Generation Partnership Project; 

Technical Specification Group Radio Access Network; Evolved Universal Terrestrial Radio 

Access Medium Access Control protocol specification (release 8)," cited in the attached 

European Search Report mailed November 27, 2009, was previously cited in an Information 

Disclosure Statement filed on October 2, 2009. 

Also attached hereto are Forms PCT/ISA/220, PCT/ISA/237 and PCT/ISA/210 issued in 

the International Application No. PCT/KR2009/004002 on March 9, 2010. KR-10-2007-

0055004-A and US-2007/0115871-A1, cited in the attached PCT/ISA/210, were previously cited 

in an Information Disclosure Statement filed on November 27, 2009. 

IV. STATEMENT UNDER 37 C.F.R. § 1.97(e) 

The undersigned hereby states that: 

D a. Each item of information contained in the IDS was first cited in any 

communication from a foreign patent office in a counterpart foreign application not more than 30 

days prior to the filing of this IDS. This statement does not relate to English language 

counterparts not listed in a communication from the foreign patent office. Such English language 

counterparts are provided to aid the Examiner's consideration of non-English items first cited in 

the communication from the foreign patent office; or 

BIRCH, STEWART, KOLASCH & BIRCH, LLP EHC/MEM/dlr 

EVOLVED-0003365 
SAMSUNG 1006-0330



Application No.: 12/538,514 Docket No.: 0465-2287PUS1 
Page 3 of5 

D b. Each item of information contained in the IDS was first cited in any 

communication from a foreign patent office in a counterpart foreign application not more than 

three months prior to the filing of this IDS. This statement does not relate to English language 

counterparts not listed in a communication from the foreign patent office. Such English language 

counterparts are provided to aid the Examiner's consideration of non-English items first cited in 

the communication from the foreign patent office; or 

D c. No item of information contained in the IDS was cited in a communication from a 

foreign patent office in a counterpart foreign application, and, to the knowledge of the person 

signing the certification after making reasonable inquiry, no item of IDS was known to any 

individual designated in 37 C.F.R. § 1.56(c) more than three months prior to the filing of the 

IDS. 

D d. Some of the items of information in the IDS were cited in a communication from 

a foreign patent office. Such items were first cited in a communication from a foreign patent 

office in a counterpart foreign application not more than three months prior to the filing of this 

IDS. This statement does not relate to English language counterparts not listed in a 

communication from the foreign patent office. Such English language counterparts are provided 

to aid the Examiner's consideration of non-English items first cited in the communication from 

the foreign patent office. As to the remaining items of information, to the knowledge of the 

person signing the certification after making reasonable inquiry, such remaining items were not 

known to any individual designated in 37 C.F.R. § 1.56(c) more than three months prior to the 

filing of this statement. 

V. FEES 

D a. This Information Disclosure Statement is being filed concurrently with the filing 

of a new patent application or Request for Continued Examination. No fee is required. 

BIRCH, STEWART, KOLASCH & BIRCH, LLP EHC/MEM/dlr 
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Application No.: 12/538,514 Docket No.: 0465-2287PUS1 
Page 4 of5 

D b. This Information Disciosure Statement is being fiied within three months of the 

filing date of an application. No fee is required. 

c. This Information Disclosure Statement is being filed before the mailing date of a 

first Action on the merits. No fee is required. If a first Office Action on the merits has issued, 

please consider this IDS under 37 C.F.R. § 1.97(c) and see the statement under 37 C.F.R. 

§ 1.97(e) above. If no statement has been made, charge our deposit account for the required fee. 

D d. This Information Disclosure Statement is being filed before the mailing date of a 

Final Office Action or before the mailing date of a Notice of Allowance (see 37 C.F.R. 

§ 1.97(c)(l)). 

D No statement. The fee as required by 37 C.F.R. § 1.17(p) is provided. 

or 

D See the above statement. No fee is required. 

D e. This Information Disclosure Statement is being filed after the mailing date of a 

Final Office Action or after the mailing date of a Notice of Allowance (see 37 C.F.R. § 1.97(d)), 

see the statement above. The fee as required by 3 7 C.F .R. § 1.17 (p) is provided. 

VI. PAYMENT OF FEES 

D The required fee is listed on the attached Fee Transmittal. 

0 No fee is required. 

BIRCH, STEWART, KOLASCH & BIRCH, LLP EHC/MEM/dlr 
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Application No.: 12/538,514 Docket No.: 0465-2287PUS I 
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If the Examiner has any questions concerning this IDS, please contact the undersigned. If 

it is determined that this IDS has been filed under the wrong rule, the USPTO is requested to 

consider this IDS under the proper rule and charge the appropriate fee to Deposit Account No. 

02-2448. 

Dated: March 31,2010 

Attachment( s): 
0 PTO/SB/08 
0 
0 
0 
D 
D 

Document( s) 
Foreign Patent Office Communication 
Foreign Search Reports 
Fee 
Other: 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 

R t1 11 b · ~ DAVID A. BILOCIAU 

B:Il~J m& -,. USPTO #42,325 

Esther H. Chong 
Registration No.: 40953 
BIRCH, STEWART, KOLASCH & BIRCH, LLP 
811 0 Gatehouse Road, Suite 1 00 East 
P.O. Box 747 
Falls Church, VA 22040-0747 
703-205-8000 

EHC/MEM/dlr 
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PCT /KR2009/004002 

PATENT COOPERATION TREATY 
From the INTERNATIONAL SEARCHING AUTHORITY 

I 
To· 

'k"TM Vnno Tn 
~ ....... ~ ...... v- .. 0 .~. •• 

KBK & Associates, 7th Floor, Hyundae Building, 175-9, Jamsil
dong, Songpa-ku Seoul, 138-861 Republic ~qr~~· 

..,.~~ Oc·· ··v. ./_ .. 
.(.. R . Qlr-eceJved ('.; _, ___ if> 

·--- 2010 03. 1 5. ) * 
~~No l1r\ 7 

Applicant's or agent's file reference 

( TZ09-15_! V{O. ___ _j 
International applicati_on No. 

PCT/KR2009/004002 
Applicant 

LG ELECTRONICS INC. et al 

PCT 
NOTIFICATION OF TRANSMITTAL OF 

THE INTERNATIONAL SEARCH REPORT AND 
THE WRITTEN OPINION OF THE INTERNATIONAL 
SEARCHING AUTHORITY, OR THE DECLARATION 

(PCT Rule 44.1) 

loate of mailing 
(day/month/year) 09 MARCH 2010 (09.03.2010) 

FOR FURTHER ACTION See paragraphs I and 4 below 

International filing date 
(day/month/year) 

'H\ nr•.v ?00( f?0_07.200Q\ 
"" ,..-.J.. ·' 

I. ~ The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 
Filing of amendments and statement under Article 19: 
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46): 

When? The time limit for filing such amendments is normally two months from the date of transmittal of the 
international search report. 

Where? Directly to the International Bureau of WIPO, 34 chemin des Colombettes 
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70 

For more detailed instructions, see the notes on the accompanying sheet. 

2. D The applicant is hereby notified that no international search report will be established and that the declaration under 
Article 17{2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

3. D With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 
D the protest together with the decision thereon has been transmitted to the International Bureau together with the 

applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 

D no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Reminders 
Shortlv after the exoiration of 18 months from the orioritv date. the international application will be published by the International 
Burea~. If the applicant wishes to avoid or postpone pubiicatiori, a notice of withdrawal of the international application, or of the 
priority claim, must reach the International Bureau as provided in Rules 90bis.l and 90bis.3, respectively, before the completion of 
the technical preparations for international publication. 

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the 
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an.international 
preliminary examination report has been or is to be established. These comments would also be made available to the public but not 
before the expiration of 30 months from the priority date. 

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary 
exarnination must be filed if the app!ica.11t wishes to postpone t..l-te entry into tl-te national phase until 30 months from the priority 
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed 
acts for entry into the national phase before those designated Offices. 

In respect of other designated Offices, the time limit of30 months (or later) will apply even if no demand is filed within 19 months. 

See the Annex to Form PCTIIB/301 and, for details about the applicable time limits, Office by Office, see the PCT Applicant's 
Guide, National Chapters. 

Name and mailing address of the ISAIKR 

a:,c, • . • ·::· Korean Intellectual Property Office 

.... (_: __ · .. ·. Government.Complex-_Daejeon, 1~9 Seonsa-ro, 
; . ·,: ,;· Seo-gu, DaeJeOn 302-701, Republtc ofKorea 

Facsimile No. 82-42-472-7140 

Form PCTIISN220 (July 2009) 

Authorized officer 

COMMISSIONER 

Telephone No. 82-42-481-5281 

(See notes on accompanying sheet) 

EVOLVED-0003369 
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NOTES TO FORM PCT/ISA/220 

These }Jotes are intended to give the basic instructions concerning t.'le filing of arnendments under l=\rticle 19. The 
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions 
under that Treaty. In case of discrepancy between these Notes and those requirements, the latter are applicable. For more 
detailed information, see also the PCT Applicant's Guide. 

In these Notes, "Article", "Rule" and "Section" refer to the provisions of the PCT, the PCT Regulations and the PCT 
Administrative Instructions, respectively. 

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 

The applicant has, after having received the international search report and the written opinion of the International 
Searching Authority, one opportunity to amend the claims of the international application. It should however be emphasized 
that, since all parts of the international application (claims, description and drawings) may be amended during the 
international preliminary examination procedure, there is usually no need to file amendments of the claims under Article I 9 
except where, e.g. the applicant wants the latter to be published for the purposes of provisional protection or has another 
reason for amending the claims before international publication. Furthermore, it should be emphasized that provisional 
protection is available in some States only (see PCT Applicant's Guide, Annex B). 

The attention of the applicant is drawn to the fact that ammendments to the claims under Article 19 are not allowed where 
the International Searching Authority has declared, under Article 17(2), that no international search report would be established 
(see PCT Applicant's Guide, paragraph 296). 

What parts of the international application may be amended? 
Under Article 19, only the claims may be amended. 

During the international phase, the claims may also be amended (or further amended) under Article 34 before the 
International Preliminary Examining Authority. The description and drawings may only be amended under 
Article 34 before the Internatiomil Preliminary Examining Authority. 

Upon entry into the national phase, all parts of the international application may be amended under Article 28 or, 
where applicable, Article 41. 

When? Within 2 months from the date of transmittal of the international search report or 16 months from the priority date, 
whichever time limit expires later. It should be noted, however, that the amendments will be considered as having 
been received on time if they are received by the International Bureau after the expiration of the applicable time 
limit but before the completion of the technical preparations for international publication (Rule 46.1 ). 

Where not to file the amendments? 
The amendments may only be filed with the International Bureau and not with the receiving Office or the 
International Searching Authority (Rule 46.2). 

Where a demand for international preliminary examination has been/is filed, see below. 

How ? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of 
one or more of the claims as filed. 

A replacement sheet or sheets containing a complete set of claims in replacement of all the claims previously filed 
must be submitted. 
Where a claim is cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, 
they must be renumbered consecutively .in Arabic numerals (Section 205(a)). 

The amendments must be made in the language in which the international application is to be published. 

What documents must/may accompany the amendments? 
Letter (Section 205(b)): 
The amendments must be submitted with a letter. 
The letter will not be published with the international application and the amended claims. It should not be 
confused with the "Statement under Article 19(1)" (see below,under "Statement under Article 19(1)"). 
The letter must be in English or French, at the choice of the applicant. However, if the language of the 
international application is English, the letter must be in English; if the language of the international 
application is French, the letter must be in French. 

Notes to Form PCTIISA/220 (first sheet) (July 2009) 
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NOTES TO FORM PCT/ISA/220 (continued) 

The letter must indicate the differences between the claims as filed and the claims as a..-nended. It must, in 
particular, indicate, in connection with each claim appearing in the international application (it being understood 
that identical indications concerning several claims may be grouped), whether 

(i) the claim is unchanged; 
(ii) the claim is cancelled; 

(iii) the claim is new; 
(iv) the claim replaces one or more claims as filed; 
(v) the claim is the result of the division of a claim as filed. 

The following examples illustrate the manner in which amendments must be explained in the accompanying 
letter: 

I. [Where originally there were 48 claims and after amendment of some claims there are 51]: 
"Claims I to 29, 31, 32, 34, 35, 37 to 48 replaced by amended claims bearing the same numbers; 
claims 30, 33 and 36 unchanged; new claims 49 to 51 added." 

2. [Where originally there were 15 claims and after amendment of all claims there are II]: 
"Claims I to 15 replaced by amended claims I to II." 

3. [Where originally there were 14 claims and the amendments consist in cancelling some claims and in adding 
new claims]: 
"Claims 1 to 6 and 14 unchanged; claims 7 to 13 cancelled; new claims 15, 16 and 17 added." or 
"Claims 7 to 13 cancelled; new claims 15, 16 and 17 added; all other claims unchanged." 

4. [Where various kinds of amendments are made]: 
"Claims I- 10 unchanged; claims II to 13, 18 and 19 cancelled; claims 14, 15 and 16 replaced by amended 
claim 14; claim 17 subdivided into amended claims 15, 16 and 17; new claims 20 and 21 added." 

"Statement under Article 19(1)" (Rule 46.4) 
The amendments may be accompanied by a statement explaining the amendments and indicating any impact 
that such amendments might have on the description and the drawings (which cannot be amended under 
Article 19(1)). 
The statement will be published with the international application and the amended claims. 
It must be in the language in which the international application is to be published. 
It must be brief, not exceeding 500 words if in English or if translated into English. 
It should not be confused with and does not replace the letter indicating the differences between the claims 
as filed and as amended. It must be filed on a separate sheet and must be indentified as such by a heading, 
preferably by using the words "Statement under Article 19(1)." 

It may not contain any disparaging comments on the international search report or the relevance of citations 
contained in that report. Reference to citations, relevant to a given claim, contained in the international search 
report may be made only in connection with an amendment of that claim. 

Consequence if a demand for international preliminary examination has already been filed 
If, at the time of filing any amendments and any accompanying statement, under Article 19, a demand for 
international preliminary examination has already been submitted, the applicant must preferably, at the time of 
filing the amendments (and any statement) with the International Bureau, also file with the International 
Pre!iminar'; Exatnining .. D. .. uthoritt; a copy of such a..rnendments (an.d of any statement) a11d, where required, a 
translation of such amendments for the proceduer before that Authority (see Rules 55.3(a) and 62.2, first sentence). 
For further information, see the Notes to the demand form (PCT/IPEN401). 

If a demand for international preliminary examination is made, the written opinion of the International Searching 
Authority will, except in certain cases where the International Preliminary Examining Authority did not act as 
International Searching Authority and where it has notified the International Bureau under Rule 66.1 bis(b ), be 

considered to be a written opinion of the International Preliminary Examining Authority. If a demand is made, the 
applicant may submit to the International Preliminary Examining Authority a reply to the written opinion together, 
where appropriate, with amendments before the expiration of 3 months from the date of mailing of Form 
PCT/ISN220 or before the expiration of22 months from the priority date, whichever expires later (Rule 43bis.J(c)). 

Consequence with regard to translation of the international application for entry into the national phase 
The applicant's attention is drawn to the fact that, upon entry into the national phase, a translation of the claims as 
amended under Article 19 may have to be furnished to the designated/elected Offices, instead of, or in addition to , 
the translation of the claims as filed. 

For further details on the requirements of each designated/elected Office, see the PCT Applicant's Guide, 
National Chapters. 

Notes to Form PCTIISN220 (second sheet) (July 2009) 
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*Attention 

Copies of the documents cited in the international search report can be searched in the following Korean Intellectual 
Property Office English website for three months from the date of mailing of the international search report. 

http://www.kipo.go.kr/enl =>Patent Search=> PCT-Service 

ID : PCT international application number 

PW : P3CLCH3E 

Notes to Form PCT/ISA/220 (third sheet) (July 2009) 
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PCT IKR2009/004002 

PATENT COOPERATION TREATY 
From the 
lNTERNATIONAL SEARCHING AUTHORITY 

To: 

KIMYongln PCT 
KBK & Associates, 7th Floor, Hyundae Building, 175-9, 
Jamsil-dong, Songpa-ku Seoul, 138-861 Republic of Korea 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.l) 

Date of mailing 
(day/month/year) 09 MARCH 2010 (09.03.2010) 

Applicant's or agent's file reference 

TZ09-151WO 

FOR FURTHER ACTION 

'

International filing date (day/month/year) 

20 JULY 2009 (20.07 .2009) 

International application No. 

PCT/KR2009/004002 
International Patent Classification (IPC) or both national classification and !PC 

H04B 7126(2006.01)i 

Applicant 

LG ELECTRONICS INC. et al 

1. This opinion contains indications relating to the following items: 

Basis of the opinion 

Priority 

See paragraph 2 below 

I 
Priority date( day/month/year) 

11 AUGUST 2008 (11.08.2008) 

cg} Box No. I 

0 Box No. II 

0 Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

0 Box No. IV Lack of unity of invention 

~ Box No. V Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

0 Box No. VI Certain documents cited 

0 Box No. VII Certain defects in the international application 

D Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 
If a derrtand for international preliminary exa..uination is n1ade, this opinion will be considered to be a written opinion ofu'ie 
International Preliminary Examining Authority ("!PEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1 bis(b) that written 
opinions of this International Searching Authority will not be so considered. · 

If this opinion is, as provided above, considered to be a written opinion of the !PEA, the applicant is invited to submit to the 
!PEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing 
of Form PCTIISN220 or before the expiration of22 months from the priority date, whichever expires later. 
For further options, see Form PCTIISN220. 

3. For further details, see notes to Form PCTIISN220. 

Name and mailing address of the ISNKR Date of completion of this opinion Authorized officer 

• 
D Km= '"'"'"'"'' Pmporty Offioo Government Complex-DaeJeOn, 139 08 MARCH 2010 (08.03.2010) Jung, Gu Ung 

Seonsa-ro, Seo-gu, Daejeon 302 
-701, Republic of Korea 

Facsimile No. 82-42-4 72-7140 Telephone No 82-42-481-8598 

Form PCTIISN237 (cover sheet) (July 2009) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. I Basis of this opinion 

I. With regard to the language, this opinion has been established on the basis of: 

~ the international applic~tion in the language in which it was filed 

International application No. 

PCT IKR2009/004002 

D a translation of the international application into , which is the language of a 
translation furnished for the purposes of international search (Rules 12.3(a) and 23.l{b)) 

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified 
to this Authority under Rule 91 (Rule 43bis.l(a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established on the basis of: 

a. a sequence listing filed or furnished 

D on paper 

D in electronic form 

b. time of filing or furnishing 

D contained in the international application as filed. 

D filed together with the international application in electronic form. 

D furnished subsequently to this Authority for the purposes of search. 

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 

statements that the information in the subsequent or additioanl copies is identical to that in the application as filed or does 

not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

Form PCT!ISA/237 (Box No. I)( July 2009) 

EVOLVED-0003374 
SAMSUNG 1006-0339



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT IKR2009/004002 

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability; 

I. 

2. 

citations and explanations supporting such statement 

Statement 

Novelty (N) Claims 1-13 

Claims NONE 

Inventive step (IS) Claims 1-13 

Claims NONE 

Industrial applicability (lA) Claims 1-13 

Claims NONE 

Citations and explanations : 

Reference is made to the following documents: 

D1: KR 1D-2007-0055004 A (SAMSUNG ELECTRONICS CO., LTD.) 30 May 2007 
D2: US 2007-0042784 A1 (NICHOLAS WILLIAM ANDERSON) 22 February 2007 
D3: US 2007-0115871 A1 (GUODONG ZHANG et al.) 24 May 2007 

1. Novelty and Inventive Step 

1.1 Claims 1-6 

1.1.1 Independent Claim 1 

YES 

NO 

YES 

NO 

YES 

NO 

The subject matter of claim 1 differs from these prior art documents in that a method of transmitting 
data by a user equipment through an uplink comprises the step of transmitting the data stored in the 
Msg3 buffer to the base station using the UL Grant signal received on the specific message, if there 
is data stored in the Msg3 buffer when receiving the UL Grant signal on the specific message and the 
specific message is the random access response message. And it is not obvious to a person skilled in 
the art by the documents, taken alone or in combination. Therefore, claim 1 meets the requirements of 
PCT Article 33(2) and (3) with respect to novelty and inventive step. 

1.1.2 Dependent Claims 2-6 

Claims 2-6 are dependent on claim 1 and therefore meet the requirements of PCT Article 33(2) and (3). 

1.2 Claims 7-13 

1.2.1 Independent Claim 7 

The subject matter of claim 7 differs from these prior art documents in that a user equipment 
comprises a Hybrid Automatic Repeat Request (HARQ) entity determining whether there is data stored in 
the Msg3 buffer when the reception module receives the UL Grant signal and the specific message is a 
random access response message, acquiring the data stored in the Msg3 buffer if there is data stored 
in the Msg3 buffer when the reception module receives the UL Grant signal and the specific message is 
the random access response message, and controlling the transmission module to transmit the data 
stored in the Msg3 buffer to the base station using the UL Grant signal received by the reception 
module on the specific message. And it is not obvious to a person ski lied tn the art by the 
documents, taken alone or in combination. Therefore claim 7 meets the requirements of PCT Article 
33(2) and (3) with respect to novelty and inventive step. 

1.2.2 Dependent Claims 8-13 

Claims 8-13 are dependent on claim 7 and therefore meet the requirements of PCT Article 33(2) and 
(3). 

(Continued on Supplemental Box) 

Form PCTfiSN237 (Box No. V) (July 2009) 
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' ' 

WRITTEN OPINION OF THE 
International application No. 

INTERNATIONAL SEARCHING AUTHORITY PCT IKR2009/004002 

Supplemental Box 

In case the space in any of the preceding boxes is not sufficient. 
Continuation of: 

Box No. V 

2. Industrial Appl i cabi I i ty 

Claims 1-13 are industrially applicable under PCT Article 33(4). 

Form PCT/ISA/237 (Supplemental Box) (July 2009) 
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,_ ... 
PCT IKR2009/004002 

PATENT COOPERATION TREATY' 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

Applicant's or agent's file reference 
FOR FURTHER see Form PCT/ISA/220 

TZ09-151WO ACTION as well as, where applicable, item 5 below. 

International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year) 

PCT IKR2009/004002 20 JULY 2009 (20.07 .2009) 11 AUGUST 2008 ( 11.08.2008) 
.. 

I Appuom• 

LG ELECTRONICS INC. et al 

This International search report has been prepared by this International Searching Authority and is transmitted to the applicant according 
to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of 3 sheets. 

0 It is also accompanied by a copy of each prior art document cited in this report. 

I. Basis of the report 
a. With regard to the language, the international search was carried out on the basis of: 

J:8j the international application in the language in which it was filed 

D a translation of the international application into , which is the language of a 
translation furnished for the purposes of international search (Rules 12.3(a) and 23. l(b)) 

b. D This international search report has been established taking into account the rectification of an obvious mistake 
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 

2. D Certain claims were found unsearchable (See Box No. II) 

3. 0 Unity of invention is lacking (See Box No. III) 

4. With regard to the title, 

J:8j the text is approved as submitted by the applicant. 

0 the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

J:8j the text is approved as submitted by the applicant. 

0 the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant 

may, within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. 9 

J:8j as suggested by the applicant. 

D as selected by this Authority, because the applicant failed to suggest a figure. 

D as selected by this Authority, because this figure better characterizes the invention. 

b. 0 none of the figure is to be published with the abstract. 

Form PCT/ISA/210 (first sheet) (July 2009) 
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INTERNATIONAL SEARCH REPORT 

'

International application No. 

PCTIKR2009/004002 
A. CLASSIFICATION OF SUBJECT MATTER 

H04B 7126(2006.01)i 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

H04B 7/26; H04B 7/00; H04Q 7/20; H04W 72/12 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Korean utility models ru1d applications for utilit'j models 
Japanese utility models and applications for utility models 

(Chinese Patents and application for patent) 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

eKOMPASS(KIPO internal) & Keywords: uplink, grant, data, transmission 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

A KR 10-2007-0055004 A (SAMSUNG ELECTRONICS CO., LTD.) 30 May 2007 1-13 

See abstract; page 11, line 4- page 12, line 4; claims 1-2 and figures 8-11. 

A US 2007-0042784 A1 (NICHOLAS WILLIAM ANDERSON) 22 February 2007 1-13 

See abstract; paragraphs [0057]-[0073]; claims 10-18 and figures 6-8. 

A US 2007-0115871 A1 (GUODONG ZHANG eta!.) 24 May 2007 1-13 

See abstract; paragraphs [0018]-[0027]; claims 1-13 and figures 2-3. 

D Furt ... l,er documents are listed in t.~e continuation of Box C. ~ See patent family annex. 

"A" 

"E" 

IlLII 

Special categories of cited documents: 
document defining the general state of the art which is not considered 
to be of particular relevance 
earlier application or patent but published on or afterthe international 
filing date 
document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of citation or other 
special reason (as specified) 

"0 1

' document referring to. aa-, oral disclosure~ use, exhibition or other 
means 
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Source LG Electronics 

Tit!e · Corrections to the Random Access Response reception 

Document for : Discussion and Decision 

Introduction 
This document discusses the Random Access Response reception. 

Discussion 
In case of non-contention based random access, if UE considers a Random Access Response reception 
successful, the UE terminates the random access procedure. As a result, UE does not proceed to the 
Contention Resolution. But, it is not clear in 36.321. Therefore, we propose that in case of non-contention 
based random access, if UE considers a Random Access Response reception successfut, the Random 
Access procedure ends. 

Proposall: We propose that in case of non-contention based random access, if UE considers a Random 
Access Response reception successful, the Random Access procedure ends. 

It is stated in 36.321 that if the UE in RRC_IDLE state [or RLF] has successful reception of a Random 
Access Response, the UE shall provide an indication to the higher layers that the procedure was 
successful. This behavior would allow UE RRC to deliver a RRC message to UE MAC. When UE MAC 
receives the RRC message from UE RRC, UE MAC will transmit it on message 3. 

First of all, in the sentence, it should be clarified what the procedure that was successful is. Someone could 
misunderstand that the Random Access procedure successfully ends at that point of time. We propose to 
change the procedure to the Random Access Response reception. 

Proposal 2: We propose to change the procedure to the Random Access Response reception. 

Furthermore, if UE fv1AC fails to transmit message 3 or to pass contention resolution, UE MAC will trigger 
re-attempt of the Random Access Preamble transmission to re-transmit the same message 3. Thus, in our 
view, once receiving the RRC message from UE RRC, UE MAC does not need to provide an indication to 
the higher layers that the procedure was successfuL 

Proposal 3: We propose to add 'if it is the first reception of the Random Access Response in this 
Random Access procedure' to the sentence. 

We propose to reflect the text proposal below in 36.321. 

3GPP 
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Text Proposal for 36.321 

5 MAC procedures 

5.1 Random Access procedure 

5.1.1 Random Access Procedure initialization 

The Random Access procedure described in this subclause is initiated upon request from higher layer, a PDCCH order 
or by the MAC sub layer itself. The PDCCH order optionally indicates a Random Access Preamble and PRACI-1 
resource. 

Before the procedure can be initiated, the following infmmation is assumed to be available: 

- The available set of PRACH resources for the transmission of tile Random Access Preamble and their 
conesponding RA-RNTis. 

- The groups of Random Access Preambles and the set of available Random Access Preambles in each group. 

- The thresholds required for selecting one of the two groups of Random Access Preambles. 

- TI1e parameters required to derive the TTl window described in subclause 5.1.4. 

The power-ramping factor POWER_RAMP _STEP. 

The parameter PREAMBLE_TRANS_MAX [integer> 0]. 

The initial preamble power PREAMBLE_ INITIAL_RECEIVED _TARGET _POWER. 

[Note that the above pmameters may be updated from higher layers before each Random Access procedure is initiated.] 

The Random Access procedure shall be perfmmed as follows: 

Set the PREAMBLE_TRANSMISSION_COUNTER to 1; 

- proceed to the selection of the Random Access Resource (see subclause 5.1.2). 

5.1.2 Random Access Resource selection 

The Random Access Resource procedure shall be perfmmed as follows: 

If the Random Access Preamble and PRACH resource are exnlicitlv sirrnalled and its exniration time if .. -,., - _t;;;;' _______ -- ------ --,.-~----- ----- ? 

configured, has not expired 

the UE can directly pmceed to its transmission (see subclause 5.1.3). 

- Else the Random Access Preamble shall be selected by the UE as follows: 

if the uplink message containing the C-RNTI MAC control element or tl1e uplink message including CCCH 
has not yet been transmilted, the UE shall: 

depending on the size of the message to be transmitted on the UL or the requested resource blocks [FFS] 
[the selection also depends on radio conditions], select one of the two groups of Random Access 
Preambles configured by RRC. 

else, if the uplink message containing the C-RNTI MAC control element or the uplink message including 
CCCH has been transmitted one or more times, the UE shall: 

select the same group of Random Access Preambles as was used for the preamble transmission attempt 
coJTesponding to the fu·st transmission of the uplink message containing the C-RNTI MAC control 
element or the uplink message including CCCH. 

3GPP 
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- randomly select a Random Access Preamble within the selected group. The random function shall be such 
that each of the allowed selections can be chosen with equal probability: 

if more than one PRACH resources are available in the same subframe (TDD), randomly select one. TI1e 
random function shall be such that each of ti1e allowed selections can be chosen with equal probability: 

- proceed to ti1e transmission of the Random Access Preamble (see subclause 5.1.3). 

5.1.3 Random Access Preamble transmission 

The random-access procedure shall be perfmmed as follows: 

[- Set the parameter PREAMBLE_RECEIVED_TARGET_POWER to 
PREAMBLE_INITIAL_RECEIVED_TARGET_POWER + (PREAMBLE_TRANSMISSION_COUNTER-1) * 
POWER_RAMP _STEP.] 

- detennine the next available Random Access occasion 

- Instruct the physical layer to transmit a preamble using the selected PRACH resource, cmTesponding RA-RNTI, 
preamble index and PREAMBLE_RECEIVED_TARGET_POWER. 

5.1.4 Random Access Response reception 

Once the Random Access Preamble is transmitted, the UE shall monitor the [PDCCH] in the TTl window 
[RA_ WINDOW _BEGIN-RA_ WINDOW _END] for Random Access Response(s). The UE may stop monitoring for 
Random Access Response(s) after successful reception of a Random Access Response con·esponding to the Random 
Access Preamble transmission. 

If notification of a reception of the Random Access Response is received from lower layers, the UE shall: 

ifti1e Random Access Response contains an Overload Indicator 

update ti1e backoff parameter value in ti1e UE 

else the UE shall update the backoff pm·ameter to l11e value [0], 

ti1e UE shall: 

consider l11is Random Access Response reception successful: 

- process the received Timing Alignment value (see subclause 5.2): 

if an UL grant was received, process the UL grant value: 

if l11e Random Access Preamble was selected by UE MAC, set the Temporary C-RNTI to the value 
received in the Random Access Response message no later than at the time of the first transmission 
cmTesponding to the UL grant provided in the Random Access Response message; 

If ti1e UE is in RRC_CONNECTED state [except for RLF] and ti1e Random Access Preamble was 
selected by MAC, a C-RNTI MAC control element shall be included in the subsequent uplink 
u-ansmission: 

~·······:~::.•.ti-~~~~f~~~~~l~~~~te:t~~t~~~~e.t~[~~i~~!~~~i:l.~~:m!j:·~1i\~1~~~f::~~t~f~~~~,~.tA~··q]~ .. 
A.{s~~~A~~ponsirec~pti¢Ii," ·-v,~s·:sticcc;:~#u!; 

:: .. .. itth~ R.ru\do1h .(~~~i$ J;>reaiii1J1~·;triii i:lkA¢i'i:f~~6tJi§~·~ t:~l'H¥4Y ~igii~J!~4. ~#~)~<tl1dom 1\cce~$ 
rr9~eqiir¥·~tit1si 
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N01E: When an uplink transmission is required, the eNB should not provide a grant smaller than 80 bits in the 
Random Access Response. 

NOTE: If within a Random Access procedure, an uplink grant provided in tlte Random Access Response for tlte 
same group of Random Access Preambles has a different size titan the fu·st grant, tlte UE behavior is not 
defined . 

. If no Random Access Response is received within them window [RA_ WINDOW _BEGIN-RA_ WINDOW _END], 
or if all received Random Access Responses contain Random Access Preamble identifiers that do not match tlte 
transmitted Random Access Preamble, the Random Access Response reception is considered not successful and the UE 
shall: 

If the PREAMBLE_ TRANSMISSION_COUN1ER is less than PREAMBLE_ TRANS_MAX 

increment PREAMBLE_TRANSMISSION_COUNTER by 1: 

if in this Random Access procedure: 

tlte Random Access Preamble was selected by MAC; or 

the Random Access Preamble and PRACH resource were explicitly signalled and will expire before tl1e 
next available Random Access occasion: 

based on the backoff pm·ameter stored in the UE since tl1e Random Access procedure initialization 
(see subclause 5.1.1 ), compute and apply a backoff value indicating when a new Random Access 
u·ansmission shall be attempted: 

- proceed to Ute selection of a Random Access Resource (see subclause 5.1.2). 

Else if PREAMBLE_TRANSMISSION_COUNTER is equal to PREAMBLE_TRANS_MAX 

5.1.5 

if Ute UE is in RRC_IDLE state [or RLF], indicate to tlte higher layer that the rmtdom access procedure 
failed. 

Contention Resolution 
Contention Resolution is based on C-RNTI on [PDCCH] and UE Contention Resolmion Identity on DL-SCH .. 

Once tile uplink message containing the C-RNTI MAC control element or the uplink message including CCCH is 
transmitted, U1e UE shall: 

start the Contention Resolution Timer; 

monitor the [PDCCH] until the Contention Resolution Timer expires. 

If notification of a reception of a [PDCCH] transmission is received from lower layers, the UE shall: 

if the C-RNTI MAC control element was included in uplink message and Ute [PDCCH] transmission is 
addressed tc. its C-RNTI: 

consider tl1is Contention Resolution successful and provide an indication to the higher layers: 

stop the Contention Resolution Timer; 

discard U1e Temporm-y C-RNTI. 

else if the uplink message includes CCCH and the [PDCCH] transmission is addressed to its Temporary C-
RNTI: . 

if tl1e MAC PDU is successfully decoded: 

stop the Contention Resolution Timer. 

if U1e MAC PDU contains a UE Contention Resolution Identity MAC control element; and 

3GPP 
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if the UE Contention Resolution Identity included in the MAC control element matches the CCCH 
MAC SDU transmitted in the uplink message: 

consider this Contention Resolution successf-ul and finish the disassembly and demultiplexing of 
theMACPDU. 

set the C-RNTI to the value of the Temporary C-RNTI: 

else 

consider this Contention Resolution not successful, discard tile successfully decoded MAC PDU 
and provide an indication to the higher layers a 

discard the Temporary C-RNTI. 

If the Contention Resolution Timer expires 

if the C -RNTI MAC control element was used in uplink message and no [PDCCH] transmission addressed to 
its C-RNTI is received, the Contention Resolntion is considered not successful and the UE shall: 

Iftl1e PREAMBLE_TRANSMISSION_COUNTER is less t11an PREAMBLE_TRANS_MAX 

increment PREAMBLE_TRANSMISSION_COUNTER by I: 

based on the backoff parameter stored in the UE since tl1e Random Access procedure initialization 
(see subclause 5.1.1), compute and apply a backoffvnlue indicating when a new Random Access 
transmission shall be attempted; 

proceed to tl1e selection of a Random Access Resource (see subclause 5.1.2). 

if tl1e uplink message includes CCCH and no [PDCCH] transmission addressed to its Temporary C-RNTI is 
received: 

consider U1is Contention Resolution not successful and provide an indication to tl1e higher layers. 

discard the Temporary C-RNTI. 

3GPP 
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Description 
METHOD FOR PERFORMING RANDOM ACCESS 

PROCEDURE IN WIRELESS COMMUNICATION SYSTEM 
Technical Field 

[1] The present invention relates to wireless communication. More specifically, the 

invention relates to a method of petforming a random access procedure in a wireless 

communication system. 

Background Art 
[2] Third generation partnership project (3GPP) mobile communication systems based 

on a wideband code division multiple access (WCDMA) radio access technique are 

widely deployed all over the world. High speed downlink packet access (HSDPA) that 

can be defined as a first evolutionary stage of WCDMA provides 3GPP with highly 

competitive radio access technique in the mid-term future. However, since re

quirements and expectations of users and service providers are continuously increased 

and developments of competing radio access techniques are continuously in progress, 

new technical evolutions in 3GPP are required to secure competitiveness in the future. 

Decrease of cost per bit, increase in service availability, flexible use of frequency 

bands, simple architecture and open interface, low power consumption of a user 

equipment and the like are suggested as requirements of next generation com

munication systems. 

[3] Generally, one or more cells are allocated to a base station. A plurality of user 

equipments can be placed in a cell. A user equipment generally performs random 

access procedure before accessing to a network. The objectives of the random access 

procedure may include 1) initial access, 2) handover, 3) scheduling request (request for 

radio resources), 4) timing synchronization, and the like. 

[ 4] Random access procedure in the initial access is performed as follows. A user 

equipment is turned on and tries to initially access a network. The user equipment es

tablishes downlink synchronization with the network and receives system information 

from the network. Since the user equipment currently does not establish timing syn

chronization and does not have any uplink padio resources, the user equipment 

performs the random access procedure. The user equipment requests uplink radio 

resources for transmitting an access request message through the random access 

procedure. The network which receives the request for the uplink radio resources 

allocates the uplink radio resources to the user equipment. The user equipment can 

transmit the access request message to the network through the uplink radio resources. 

[5] The random access procedure can be classified into a contention based random 
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access procedure and a non-contention based random access procedure. The most 

outstanding difference between the contention based random access procedure and the 

non-contention based random access procedure is whether a signature used for a 

random access preamble is dedicated to a user equipment. In the non-contention based 

random access procedure, since a user equipment uses a dedicated signature assigned 

only to itself as the random access preamble, a collision with other user equipments do 

not occur. The collision means that two or more user equipments simultaneously try a 

random access procedure using the same random access preamble through the same 

radio resources. In the contention based random access procedure, since a user 

equipment arbitrarily selects one signature among shared signatures as the random 

access preamble, the collision may occur. 

[6] Random access procedure in a wireless communication system based on con-

ventional WCDMA system is described below. 

[7] The random access procedure in WCDMA system uses a physical random access 

channel (PRACH) as an uplink physical channel and an acquisition indicator channel 

(AICH) as a downlink physical channel. For the structures of the PRACH and the 

AICH, sections 5.2.2.1 and 5.3.3.7 of 3GPP TS 25.211 V7.0.0 (2006-03) "Technical 

Specification Group Radio Access Network; Physical channels and mapping of 

transport channels onto physical channels (FDD) (Release 7)" can be referenced. 

l8 J The PRACH can be divided into a preamble part and a message part. The preamble 

part carries a signature. At first, a physical layer of a user equipment selects an access 

slot and the signature. The signature is transmitted through the access slot as a random 

access preamble. As an example of signatures, section 4.3.3.3 of 3GPP TS 25.213 

V7.0.0 (2006-03) "Technical Specification Group Radio Access Network; Spreading 

and modulation (FDD) (Release 7)" can be referenced. The signature is selected from 

sixteen signatures. The random access preamble can be transmitted for 1.33 ms 

duration of the access slot. 

[9] If the user equipment transmits the random access preamble to a network, the 

network transmits a response message to the user equipment through the AICH. The 

response message includes the signature of the random access preamble so that the 

user equipment can identify the response message as the user equipment's. The 

network transmits an acknowledgement (ACK) or a negative-acknowledgement 

(NACK) to the user equipment through the response message. If the user equipment 

receives the ACK from the network, the user equipment transmits the message part 

using an orthogonal variable spreading factor (OVSF) code corresponding to the 

signature. If the user equipment receives the NACK from the network, the user 

equipment transmits another random access preamble through the PRACH after a 

cet1ain time period. If the user equipment does not receive the response message cor-
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responding to the random access preamble, the user equipment transmits a new random 

access preamble with power whose level is higher by one step than that of the previous 

random access preamble. 

[10] The network transmits the response message as a response to the random access 

preamble from the user equipment. The response message includes the signature that is 

the same as the signature used for the random access preamble. The user equipment 

identifies that the response message is the response to its random access preamble 

through the signature of the response message. 

[11] If the response message in the random access procedure carries a variety of in-

formation as much as possible, the efficiency of the random access procedure can be 

improved. For example, if the response message is generated by an upper layer of the 

physical layer, a variety of information can be transmitted at a time through the 

response message. 

[ 12] Since the random access procedure is used for a variety of purposes, it is required 

that the random access procedure should be efficiently configured to enhance 

performance of the wireless communication system as a whole. Therefore, there is a 

need for a method that can more efficiently process the random access procedure. 

Disclosure of Invention 

Technical Problem 
[ 13] The object of the present invention is to perform a random access procedure using a 

random access identifier. 

Technical Solution 
[14] In one aspect, there is provided with a method for enabling a user equipment to 

peri'orm a random access procedure in a wireless communication system. The method 

includes transmitting a random access preamble and receiving a random access 

response as a response to the random access preamble. The random access response is 

addressed by a random access identifier. The random access identifier is mapped to 

radio resources used for transmitting the random access preamble and is an identifier 

for identifying the user equipment performing the random access procedure. 

[15] In another aspect, there is provided with a method for enabling a user equipment to 

perform a random access procedure in a wireless communication system. The method 

includes receiving mapping information which is infmmation on mapping between 

radio resources used for transmitting a random access preamble and a random access 

identifier for identifying the user equipment performing the random access procedure, 

transmitting the random access preamble and receiving the random access identifier 

mapped to the radio resources used for transmitting the random access preamble. 

[16] Tn still another aspect, there is provided with a method for enabling a base station to 
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perlorm a random access procedure in a wireless communication system. The method 

includes transmitting mapping information which is information on mapping between 

radio resources used for transmitting a random access preamble and a random access 

identifier for identifying a user equipment performing the random access procedure, 

receiving the random access preamble, obtaining the random access identifier using the 

mapping information and the radio resources used for transmitting the random access 

preamble and transmitting a random access response addressed by the random access 

identifier. 

Advantageous Effects 
[ 17] A random access identifier is mapped to radio resources used in the process of 

perlorming a random access procedure between a user equipment and a network. 

Through the mapping of the random access identifier to the radio resources, a user 

equipment can immediately confirm its random access response and efficiently 

perlorm the random access procedure. 

Brief Description of the Drawings 
[18] FIG. 1 is a block diagram showing a wireless communication system. 

[19] FIG. 2 is a block diagram showing a functional split between evolved universal 

terrestrial radio access network (E-UTRAN) and evolved packet core (EPC). 

[20] FIG. 3 is a block diagram showing the radio protocol architecture of a user plane. 

[21] FIG. 4 is a block diagram showing the radio protocol architecture of a control plane. 

[22] FIG. 5 is a flowchart illustrating a random access procedure according to an 

embodiment of the present invention. 

[23] FIG. 6 is a view showing an example of a random access procedure. 

[24] FIG. 7 is a flowchart illustrating a random access procedure according to another 

embodiment of the present invention. 

Mode for the Invention 
[25] FIG. 1 is a block diagram showing a wireless communication system. This may be 

the network architecture of an evolved-universal mobile telecommunications system 

(E-UMTS). The E-UMTS may be referred to as a long term evolution (LTE) system. 

The wireless communication system is widely deployed to provide a variety of com

munication services such as audio data, packet data, or the like. 

[261 Referring to FIG. 1, evolved-UMTS terrestrial radio access network (E-UTRAN) 

includes a base station (BS) 20 for providing control plane and user plane. 

[27] A user equipment (UE) 10 can be fixed or mobile and can be referred to as other 

terminologies such as a mobile station (MS), user terminal (UT), subscriber station 

(SS), wireless device, or the like. The base station 20 generally means a fixed station 

that communicates with the user equipment 10 and can be referred to as other ter-
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minologies such as an evolved-NodeB (eNB), base transceiver system (BTS), access 

point, or the like. The base station 20 cane serves for at least one cell. An interface for 

transmitting user traffics or control traffics can be used between base stations 20. 

Hereinafter, downlink means communication from the base station 20 to the user 

equipment 10, and uplink means communication from the user equipment 10 to the 

base station 20. 

[28] The base stations 20 can be interconnected with each other by means of an X2 

interface. The base station 20 is connected to evolved packet core (EPC), more 

specifically to a mobility management entity/system architecture evolution 

(SAE/MME) gateway 30, through an S 1 interface. The S 1 interface supports a many

to-many relation between the base station 20 and the MME/SAE gateway 30. 

[29] FIG. 2 is a block diagram showing a functional split between E-UTRAN and EPC. 

[30] Referring to FTG. 2, slant lined blocks represent radio protocol layers, and other 

blocks show functional entities of the control plane. 

[31] The base station hosts following functions: (1) functions for radio resource 

management such as a radio bearer control, radio admission control, connection 

mobility control and dynamic allocation of resources to user equipments in both uplink 

and downlink (scheduling), (2) Internet protocol (IP) header compression and 

encryption of user data streams, (3) routing of user plane data towards an SAE 

gateway, (4) scheduling and transmission of paging messages, (5) scheduling and 

transmission of broadcast infmmation and (6) measurement and measurement 

reporting configuration for mobility and scheduling. 

[32] The MME hosts following functions: (1) distribution of paging messages to the 

base stations, (2) security control, (3) idle state mobility control, (4) SAE bearer 

control and (5) ciphering and integrity protection of non-access stratum (NAS) 

signaling. 

[33] The SAE gateway hosts following functions: (1) termination of user plane packets 

for paging reasons and (2) switching of user plane for support of user equipment 

mobility. 

[34] Layers of the radio interface protocol between the user equipment and the base 

station can be classified into L1 (a first layer), L2 (a second layer), and L3 (a third 

layer) based on the lower three layers of the open system interconnection (OSI) model 

that is well-known to communication systems. The physical layer belonging to the first 

layer provides an information transfer service using a physical channel. A radio 

resource control (RCC) layer belonging to the third layer serves to control radio 

resources between the user equipment and the network. The UE and the network 

exchange RRC messages via the RRC layer. 

[35] FIG. 3 is a block diagram showing the radio protocol architecture of a user plane, 
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and FIG. 4 is a block diagram showing the radio protocol architecture of a control 

plane. These show the architectures of the radio interface protocol between the user 

equipment and the E-UTRAN. The data plane is a protocol stack for transmitting 

traffic data, and the control plane is a protocol stack for transmitting control signals. 

[36] Refening to FIGS. 3 and 4, a physical layer provides an information transfer service 

to an upper layer using a physical channel. The physical layer is connected to the 

medium access control (MAC) layer through a transport channel, and data are 

transferred between the MAC layer and the physical layer via a transport channel. Data 

moves between the MAC layer and the physical layer via the transport channel. Data 

moves between different physical layers, that is, a physical layer for a transmitter and a 

physical layer for a receiver, via the physical channel. The physical layer can modulate 

data in the orthogonal tfequency division multiplexing (OFDM) scheme and may use 

time and frequency (subcarrier) as radio resources. 

[37] The MAC layer which belongs to the second layer provides a service to a radio link 

control (RLC) layer, which is the upper layer of the MAC layer, via a logical channel. 

The RLC layer which belongs to the second layer suppmts reliable data transfer. 

[38] A packet data convergence protocol (PDCP) layer which belongs to the second 

layer performs header compression function. When transmitting an Internet Protocol 

(IP) packet such as an IPv4 packet or an IPv6 packet, the header of the IP packet may 

contain relatively large and unnecessary control information. The PDCP layer reduces 

the header size of the IP packet so as to efficiently transmit the IP packet. 

[391 The radio resource control (RRC) layer which belongs to the third layer is defined 

only on the control plane. The RRC layer serves to control the logical channel, the 

transport channel and the physical channel in association with configuration, recon

figuration and release of a radio bearer (RB ). The RB is a service provided by the 

second layer for data transmission between the user equipment and the E-UTRAN. If 

an RCC connection is established between the RCC of the user equipment and the 

RCC of the network, the user equipment is in an RCC connection mode, and 

otherwise, the user equipment is in an RCC idle mode. 

[ 40] AN AS layer which belongs to the upper layer of the RCC layer performs au-

thentication, SAE bearer management, security control, and the like. 

[ 41] A downlink transpmt channel for transmitting data from the network to the user 

equipment includes a broadcast channel (BCH) for transmitting system information 

and a downlink-shared channel (DL-SCH) for transmitting user traffics or control 

messages. Multicast traffics or broadcast traffics can be transmitted via the DL-SCH or 

a downlink-multicast channel (DL-MCH). A downlink physical channel mapped to the 

downlink transpmt channel includes a physical downlink shared channel (PDSCH) 

mapped to the DL-SCH and a physical downlink control channel (PDCCH) for 
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transmitting control signals for the PDSCH. 

[ 42] An uplink transport channel for transmitting data from the user equipment to the 

network includes a random access channel (RACH) for transmitting initial access 

messages and an uplink-shared channel (UL-SCH) for transmitting user traffics or 

control messages. An uplink physical channel includes a physical random access 

channel (PRACH) mapped to the RACH and a physical uplink shared channel 

(PUSCH) mapped to the UL-SCH. 

[43] The RACH which is the uplink transport channel is used to transmit short-length 

data through the uplink. Some of RCC messages, such as an RRC connection request 

message, cell update message, URA update message, and the like, are transmitted via 

the RACH. The logical channel, such as common control channel (CCCH), dedicated 

control channel (DCCH) or dedicated traffic channel (DTCH), can be mapped to the 

RACH. The RACH is mapped to the physical channel, PRACH. 

[ 44] FIG. 5 is a t1owchart illustrating a random access procedure according to an 

embodiment of the present invention. 

[45] Referring to FIG. 5, a user equipment receives mapping information from a base 

station S210. The mapping information is the information on mapping relation between 

radio resources used for transmitting a random access preamble and a random access 

identifier (RA-ID). 

l46 J The RA-lD is an identifier to identify the user equipment performing a random 

access procedure. The RA-ID identifies a random access occasion or a random access 

group. The random access group is a set of random access occasions. The random 

access occasion means time-frequency resources used for transmitting the random 

access preamble. When the RA-ID is arrived, the user equipment reads information 

addressed by the RA-ID. On the contrary, a cell-radio network temporary identifier 

(C-RNTI) is an identifier to identify the user equipment within a cell. 

[ 47] The mapping information includes the information on mapping relation between 

radio resources used for transmitting the random access preamble and the RA-ID. The 

mapping information may be an RRC message. The mapping information can be 

transmitted through system information or a paging message. The radio resources are 

time-frequency resources used for transmitting the random access preamble. The radio 

resources may include time resources and/or frequency resources. The radio resources 

may be represented as transmission intervals, resource blocks, and the like that are 

used for transmitting the random access preamble. If the random access preamble is 

transmitted via the PRACH, the radio resources can be time-frequency resources 

allocated for the PRACH. 

[ 48] The user equipment selects a signature and radio resources for transmitting the 

random access preamble S220. As the radio resources are selected, the user equipment 
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selects an RA-ID corresponding to the radio resources based on the mapping In

formation. 

[ 49] The user equipment transmits the random access preamble to the base station 

through the radio resources S230. The random access preamble is a physical layer 

message constructed in the physical layer. The random access preamble is transmitted 

via the PRACH. 

[50] The base station transmits a random access response as a response to the random 

access preamble S240. The random access response can be a MAC message 

constructed in the MAC layer that is an upper layer of the physical layer. The random 

access response can be transmitted via the DL-SCH. The random access response is 

addressed by the RA-ID transmitted via an Ll/L2 control channel. The Ll!L2 control 

channel is a control channel associated with the DL-SCH. Through the Ll/L2 control 

channel, the base station transmits the RA-TD corresponding to the radio resources 

through which the random access preamble is transmitted, using the mapping in

formation. The user equipment that has transmitted the random access preamble 

prepares to receive the random access response based on the RA-ID. If the RA-ID is 

received from the base station, the user equipment receives a random access response 

addressed by the RA-ID. 

[51] The random access response can include at least any one of timing alignment ill-

formation, initial uplink grant and a temporary C-RNTl. The timing alignment in

formation is timing compensation infmmation for uplink transmission. The initial 

uplink grant is ACK/NACK information for granting uplink transmission. The 

temporary C-RNTI is a C-RNTI that is temporarily used before contention resolution is 

completed. 

[52] The user equipment performs scheduled uplink transmission via the UL-SCH S250. 

[53] The RA-ID used in the random access procedure is mapped to the radio resources 

used for transmitting the random access preamble. The RA-ID is an identifier used for 

addressing the random access response between the base station and the user 

equipment when the random response is transmitted and received. 

[54] It is assumed that a random access interval is 10 ms. Radio resources comprising 

time and frequencies for transmitting at least one or more random access preambles is 

allocated for the random access interval. The radio resources for peifonning random 

accesses are repeatedly allocated for every random access intervals. Since two or more 

random accesses may be received for the random access interval, the base station may 

transmit two or more random access responses. The user equipment has to identify its 

own random access response. For example, it is assumed that the starting point of the 

Nth random access interval is T and the ending point of the Nth random access interval 

is T + 10. It is assumed that a first user equipment transmits a first random access 
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preamble at T +2 and a second user equipment transmits a second random access 

preamble at T +3. Random access responses for the two random access preambles are 

transmitted at T + 7. At this point, there is ambiguity about which of the two random 

access responses is actually received by the first user equipment or the second user 

equipment. 

[55] Tf the RA-TD is in a mapping relation with the radio resources of the random access 

preamble, the ambiguity can be resolved. If a first RA-ID is mapped to the first random 

access preamble and a second RA-ID is mapped to the second random access 

preamble, the first user equipment can immediately confirm a random access response 

addressed by the first RA-ID as its response. 

[56] FIG. 6 is a view showing an example of a random access procedure. 

[57] Referring to FIG. 6, N user equipments (UE 1, UE 2, ... , and UE N) respectively 

perform a random access procedure. Each of the user equipments transmits a random 

access preamble through selected radio resources. Each of the user equipments can 

transmit a random access preamble through radio resources different trom those of 

others in a time and/or frequency domain. 

[58] A base station searches for RA-IDs corresponding to respective user equipments 

from the radio resources used by the received random access preambles using the 

mapping information. The base station transmits a random access response addressed 

by the RA-ID for each of the user equipments. Each of the user equipments can 

identify its random access response by receiving a random access response addressed 

by its RA-ID. 

[59] For example, the random access preamble of a first user equipment UE 1 

corresponds to the first RA-ID RA-ID 1, and the random access preamble of a second 

user equipment UE 2 corresponds to the second RA-ID RA-ID 2. The first user 

equipment UE 1 receives a random access response addressed by the first RA-ID RA

ID 1. Since the first user equipment UE 1 knows that the RA-ID for the random access 

preamble transmitted by itself is the first RA-ID RA-ID 1 through the mapping in

formation, it can immediately receive the random access response. Accordingly, a 

upper layer message for identifying a random access response is not needed. 

[60] A user equipment obtains mapping information between the radio resources used in 

the random access procedure and the RA-ID through system information or the like. 

The user equipment selects a signature and radio resources and transmits a random 

access preamble through the selected signature and radio resources. Subsequently, the 

user equipment searches for the RA-ID through the Ll/L2 control channel. The user 

equipment receives a DL-SCH message, i.e., its random access response, addressed by 

the RA-ID. 

[61] A user equipment maps the radio resources used in the process of performing a 
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random access to a RA-ID. A random access response is addressed by the RA-ID. 

Since it is not necessary to transmit upper layer message for identifying the random 

access response, the number of messages exchanged between the user equipment and 

the base station can be reduced, and power consumption of the user equipment can be 

decreased. 

[62] FTG. 7 is a flowchart illustrating a random access procedure according to another 

embodiment of the present invention. 

[63] Referring to FIG. 7, a user equipment transmits a random access preamble to a base 

station through the selected radio resources S310. Here, unlike the embodiment of FIG. 

5, the mapping information is not transmitted through the system information, but both 

the user equipment and the base station previously know the mapping information. The 

user equipment selects a signature and radio resources for transmitting the random 

access preamble and searches for a RA-TD corresponding to the selected radio re 

sources based on previously stored mapping information. 

[64] The base station transmits a random access response as a response to the random 

access preamble S320. The random access response is addressed by the RA-ID 

transmitted via a Ll/L2 control channel. The user equipment that has transmitted the 

random access preamble prepares to receive a random access response based on the 

selected RA-ID. If the RA-ID is arrived from the base station, the user equipment 

receives the random access response addressed by the RA-lD. 

[65] The user equipment performs scheduled uplink transmission via a UL-SCH S330. 

[ 661 The steps of a method described in connection with the embodiments disclosed 

herein may be implemented by hardware, software or a combination thereof. The 

hardware may be implemented by an application specific integrated circuit (ASIC) that 

is designed to pe1fonn the above function, a digital signal processing (DSP), a pro

grammable logic device (PLD), a field programmable gate array (FPGA), a processor, 

a controller, a microprocessor, the other electronic unit, or a combination thereof. A 

module for performing the above function may implement the software. The software 

may be stored in a memory unit and executed by a processor. The memory unit or the 

processor may employ a vmiety of means that is well known to those skilled in the mi. 

[67] As the present invention may be embodied in several forms without departing from 

[68] 

the spirit or essential characteristics thereof, it should also be understood that the 

above-described embodiments are not limited by any of the details of the foregoing de

scription, unless otherwise specified, but rather should be construed broadly within its 

spirit and scope as defined in the appended claims. Therefore, all changes and modi

fications that fall within the metes and bounds of the claims, or equivalence of such 

metes and bounds are intended to be embraced by the appended claims. 
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Claims 
A method for enabling a user equipment to pe1i"orm a random access procedure 

in a wireless communication system, the method comprising: 

transmitting a random access preamble; and 

receiving a random access response as a response to the random access preamble, 

the random access response addressed by a random access identifier, wherein the 

random access identifier is mapped to radio resources used for transmitting the 

random access preamble and is an identifier for identifying the user equipment 

performing the random access procedure. 

The method according to claim 1, further comprising: 

receiving mapping information which is information on mapping between the 

radio resources for transmitting the random access preamble and the random 

access identifier. 

The method according to claim 2, further comprising: 

obtaining the random access identifier from the mapping information after 

selecting the random access preamble. 

The method according to claim 1, wherein the random access preamble is 

constmcted in a physical layer of the user equipment, and the random access 

response is constructed in an upper layer of a physical layer of a base station. 

The method according to claim 1, wherein the random access response comprises 

at least one of timing alignment information, initial uplink grant and a temporary 

C-RNTI. 

A method for enabling a user equipment to perform a random access procedure 

in a wireless communication system, the method comprising: 

receiving mapping information which is information on mapping between radio 

resources used for transmitting a random access preamble and a random access 

identifier for identifying the user equipment performing the random access 

procedure; 

transmitting the random access preamble; and 

receiving the random access identifier mapped to the radio resources used for 

transmitting the random access preamble. 

The method according to claim 6, further comprising: 

receiving a random access response as a response to the random access preamble, 

the random access response addressed by the random access identifier. 

A method for enabling a base station to pe1fonn a random access procedure in a 

wireless communication system, the method comprising: 

transmitting mapping information which is information on mapping between 
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radio resources used for transmitting a random access preamble and a random 

access identifier for identifying a user equipment performing the random access 

procedure: 

receiving the random access preamble; 

obtaining the random access identifier using the mapping infonnation and the 

radio resources used for transmitting the random access preamble; and 

transmitting a random access response addressed by the random access identifier. 

The method according to claim 8, wherein the mapping information is 

transmitted through an RRC (Radio Resource Control) message. 
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Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

wv..w.uspto.gov 

BIRCH STEW ART KOLASCH & BIRCH 
POBOX 747 DECISION ON REQUEST TO 

PARTICIPATE IN PATENT 
PROSECUTION HIGHWAY 
PROGRAM AND PETITION TO 
MAKE SPECIAL UNDER 37 CFR 
1.1 02(d) 

FALLS CHURCH VA 22040-074 7 

In reApplication of: PARK, SUNG JUN et al. 
Application No. 12538514 
Filed: August I 0, 2009 

MAILED 

APR 2 7 Z010 
DIRECTOR OFFICE 

For: DATA TRANSMISSION METHOD AND 
USER EQUIPMENT FOR THE SAME 

TECHNOLOGY CENTER 2400 

This is a decision on the request to participate in the Patent Prosecution Highway (PPH) program 
and the petition under 3 7 CFR 1.1 02( d), filed March 5, 2010, to make the above-identified 
application special. 

The petition is GRANTED. 

A grantable request to participate in the PPH program and petition to make special require: 

(1) The U.S. application is 

Or 

Or 

(a) a Paris Convention application which either 
(i) validly claims priority under 35 U.S.C. 119(a) and 37 CFR 1.55 to one or more 
applications filed in the KIPO, or 
(ii) validly claims priority to a PCT application that contains no priority claims, 

(b) a national stage appiication under the PCT (an appiication which entered the 
national stage in the U.S. from a PCT international application after compliance 
with 35 U.S.C. 371), which PCT application 
(i) validly claims priority to an application filed in the KIPO, or 
(ii) validly claims priority to a PCT application that contains no priority claims, or 
(iii) contains no priority claim, 

(c) a so-called bypass application filed under 35 U.S.C. Ill (a) which validly claims 
benefit under 35 U.S.C. 120 to a PCT application, which PCT application 

(i) validly claims priority to an application filed in the KIPO, or. 
(ii) validly claims priority to a PCT application that contains no priority claims, or 
(iii) contains no priority claim. 
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Application SN 12538514 
Decision on Petition 

Where the KIPO application that contains the allowable/patentable claims is not the same application 
for which priority is claimed in the U.S. application, applicant must identify the relationship between 
the KIPO application that contains the allowable/patentable claims and the KIPO priority application 
claimed in the U.S. application; 

(2) Applicant must submit a copy of: 
a. The allowable/patentable claim(s) from the KR application(s); 
b. An English tra.~slation of the allowable/patentable claim(s), if the claims weie 
published in a language other than English); and 
c. A statement that the English translation is accurate; 

(3) Applicant must: 
a. Ensure all the claims in the U.S. application must sufficiently correspond or be 
amended to sufficiently correspond to the allowable/patentable claim(s) in the KIPO 
application(s) and 
b. Submit a claim correspondence table in English; 

(4) Examination of the U.S. application has not begun; 

(5) Applicant must submit: 
a. A copy of all the office action(s) (which are relevant to patentability), excluding 
"Decision to Grant a Patent" from each of the KR application(s) containing the 
allowable/patentable claim( s ); 
b. An English language translation of the KIPO office action(s) (if the office action(s) are 
not in the English language); and 
c. A statement that the English translation is accurate; 

( 6) Applicant must submit: 
a. An IDS listing the documents cited by the KIPO examiner in the KIPO office 
action (unless already filed in this application); and 
b. Copies of all the documents cited in the KIPO office action, except U.S. patents 
or U.S. patent application publications (unless already filed in this application); and 

(7) The required petition fee under 3 7 CFR 1.17(h). 

The request to participate in the PPH program and petition are found to comply with all the 
above requirements. Accordingly, the above-identified application has been accorded "special" 
status. 

Telephone inquiries concerning this decision should be directed to Hassan Kizou at 571-272-
3088 

All other inquiries concerning the examination or status of the application is accessible in the 
PAIR system at http://www.uspto.gov/ebc/index.html. 
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Application SN 12538514 
Decision on Petition 

The application is being forwarded to the examiner for action on the merits commensurate with 
this decision. 
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Application No. Applicant(s) 

12/538,514 PARK ET AL. 

Office Action Summary Examiner Art Unit 

John Pezzlo 2465 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address -
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE~ MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will. by statute. cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)0 Responsive to communication(s) filed on __ . 

2a)0 This action is FINAL. 2b)~ This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)~ Claim(s) 1-15 is/are pending in the application. 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)~ Claim(s) 1.5.7 and 12-15 is/are rejected. 

7)~ Claim(s) 2-4.6 and 8-11 is/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)~ The drawing(s) filed on 10 August 2009 is/are: a)~ accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0-152. 

Priority under 35 U.S.C. § 119 

12)~ ,A,ckno\N!edgment is made of a c!aim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)~ All b)O Some* c)O None of: 

1.~ Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17 .2(a)). 

*See the attached detailed Office action for a !ist of the certified copies not received. 

Attachment(s) 

1) ~ Notice of References Cited (PT0-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PT0-948) 

4) 0 Interview Summary (PT0-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application 3) ~ Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date 3/31/10 11127/09 10/02/09. 

U.S. Patent and Trademark Off1ce 

PTOL-326 (Rev. 08-06) 

6) 0 Other: __ . 

Office Action Summary Part of Paper No./Mail Date 20100604 
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Application/Control Number: 12/538,514 

Art Unit: 2465 

DETAILED ACTION 

Claim Rejections- 35 USC§ 102 

Page2 

The following is a quotation of the appropriate paragraphs of35 U.S.C. 102 that form the 

basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351 (a) shall have the effects for purposes ofthis 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

I. Claims 1, 5, 7, and 12-15 are rejected under 35 U.S.C. 102(e) as being anticipated by Ou 

et al. (US 2010/0034162 AI) hereinafter Ou. 

1. Regarding claim 1 - Ou discloses receiving an uplink grant (UL Grant) signal from a 

base station on a specific message, determining whether there is data stored in a message 3 

(Msg3) buffer when receiving the UL Grant signal on the specific message, determining whether 

the specific message is a random access response message, and transmitting the data stored in the 

Msg3 buffer to the base station using the UL Grant signal received on the specific message, if 

there is data stored in the Msg3 buffer when receiving the UL Grant signal on the specific 

message and the specific message is the random access response message, refer to paragraphs 

[0007], [0008], [0015, [0016], [0038], [0039]. Ou discloses receiving an uplink grant on a 
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Application/Control Number: 12/538,514 

Art Unit: 2465 

Page 3 

specific message and transmitting a message 3 stored in a buffer in response to a random access 

response message. 

2. Regarding claims 5 and 13 - Ou discloses the data stored in the Msg3 buffer is a Medium 

Access Control Protocol Data Unit (MAC PDU) including a user equipment identifier, refer to 

paragraph [0008]. 

3. Regarding claims 14 and 15 - Ou discloses the UL Grant signal received on the specific 

message is either a UL Grant signal received on a Physical Downlink Control Channel (PDCCH) 

or a UL Grant signal received on the random access response message, refer to [0007], [0008], 

[0015, [0016], [0038], [0039]. 

4. Regarding claim 7- Ou discloses a reception module adapted to receive an uplink grant 

(UL Grant) signal from a base station on a specific message, a transmission module adapted to 

transmit data to the base station using the UL Grant signal received on the specific message, a 

message 3 (Msg3) buffer adapted to store UL data to be transmitted in a random access 

procedure, and a Hybrid Automatic Repeat Request (HARQ) entity adapted to determine 

whether there is data stored in the Msg3 buffer when the reception module receives the UL Grant 

signal and the specific message is a random access response message, acquiring the data stored 

in the Msg3 buffer if there is data stored in the Msg3 buffer when the reception module receives 

the UL Grant signal and the specific message is the random access response message, and 

controlling the transmission module to transmit the data stored in the Msg3 buffer to the base 
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Application/Control Number: 12/538,514 

Art Unit: 2465 

Page4 

station using the UL Grant signal received by the reception module on the specific message, refer 

to [0007], [0008], [0015, [0016], [0038], [0039]. 

5. Regarding claim 12- Ou discloses the UL Grant signal received by the reception module 

on the specific message is a UL Grant signal received on a random access response message 

received on Physical Downlink Shared Channel (PDSCH), and wherein the HARQ entity 

controls the data stored in the Msg3 buffer to be transmitted using the UL Grant signal received 

on the random access response message if there is data stored in the Msg3 buffer when the 

reception module receives the UL Grant signal on the random access response message, refer to 

[0007], [0008], [0015, [0016], [0038], [0039]. 

Allowable Subject Matter 

Claims 2-4, 6, and 8-11 are objected to as being dependent upon a rejected base claim, 

but would be allowable if rewritten in independent form including all of the limitations of the 

base claim and any intervening claims. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 

disclosure. 
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Application/Control Number: 12/538,514 

Art Unit: 2465 

Page 5 

1. Maheshwari et al. (US 2010/003 7113 AI) discloses utilizing HARQ for uplink grants 

received in wireless communications. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to John Pezzlo whose telephone number is (571) 272-3090. The 

examiner can normally be reached on Monday to Friday from 8:30AM to 4:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Jay Patel, can be reached on (571) 272-2988. The fax phone number for the 

organization where this application or proceeding is assigned is (571) 273-8300. 

Any inquiry of a general nature or relating to the status of this application or proceeding 

should be directed to the receptionist whose telephone number is (571) 272-2600. 

Any response to this action should be mailed to: 

Commissioner of Patents and Trademarks 

Washington, D.C. 

or faxed to: 

(571) 273-8300 

For informal or draft communications, please label "PROPOSED" or "DRAFT" 

Hand delivered responses should be brought to: 

Jefferson Building 

2A15 

500 Dulany Street 

Alexandria, VA, 22313. 
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Art Unit: 2465 

John Pezzlo 

4 June 2010 

/John Pezzlo/ 

Primary Examiner, Art Unit 2465 
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Favorable reconsideration of this application, as presently amended and in light of the 

following discussion, is respectfully requested. 

Claims 1, 3-7 and 9-15 are pending, with claims 1, 3-4, 7, 9 and 11 amended, and claims 

2 and 8 cancelled without prejudice or disclaimer by the present amendment. Claims 1 and 7 are 

independent. 

In the Official Action, claims 1, 5, 7 and 12-15 were rejected under 35 U.S.C. § 102(e) as 

being anticipated by Ou (U.S. Patent Pub. No. 2010/0034162). Claims 2-4, 6 and 8-11 were 

indicated as containing allowable subject matter. 

Applicant acknowledges with appreciation the indication of allowable subject matter. 

Claims 1 and 7 are amended to recite the subject matter of allowable claims 2 and 8. The 

remaining claims are amended to maintain antecedent support. No new matter is added. 

Accordingly, the application is in condition for allowance. 
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Should there be any outstanding matters that need to be resolved in the present 

application, the Examiner is respectfully requested to contact Michael E. Monaco, Reg. No. 

52,041, at the telephone number of the undersigned below, to conduct an interview in an effort to 

expedite prosecution in connection with the present application. 

If necessary, the Commissioner is hereby authorized in this, concurrent, and future 

replies to charge payment or credit any overpayment to Deposit Account No. 02-2448 for any 

additional fees required under 3 7. C.F .R. § § 1.16 or 1.14 7; particularly, extension of time fees. 

Dated: September 3, 2010 

BIRCH, STEW ART, KOLASCH & BIRCH, LLP 

Respectfully submitted, 

By ____ ~~~~~~~~~~---
Esther H. Chong 
Registration No.: 40953 
BIRCH, STEWART, KOLASCH & B 
8110 Gatehouse Road, Suite 100 East 
P.O. Box 747 
Falls Church, VA 22040-0747 
703-205-8000 
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1. (Currently Amended) A method of transmitting data by a user equipment through an 

uplink, the method comprising: 

receiving an uplink grant (UL Grant) signal from a base station on a specific message; 

0 

determining whether there is data stored in a message 3 (Msg3) buffer when receiving the 

UL Grant signal on the specific message; 
0 

determining whether the specific message is a random access response message; [[and]] 

transmitting the data stored in the Msg3 buffer to the base station using the UL Grant 

signal received on the specific message, if there is data stored in the Msg3 buffer when receiving 

the UL Grant signal on the specific message and the specific message is the random access 

response message; and 

transmitting new data to the base station in correspondence with the UL Grant signal 

received on the specific message, if there is no data stored in the Msg3 buffer when receiving the 

UL Grant signal on the specific message or the specific message is not the random access 

response message. 

2. (Cancelled) 

3. (Currently Amended) The method according to ela:im 2claim 1, wherein the 

transmitting the new data to the base station includes: 

acquiring a Medium Access Control Protocol Data Unit (MAC PDU) from a multiplexing 

and assembly entity; and 

BIRCH, STEWART, KOLASCH & BIRCH, LLP EHC/MEM/aee 
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transmitting the MAC PDU to the base station. 

Docket No.: 0465-2287PUS1 
Page 3 of8 

4. (Currently Amended) The method according to elairn 2claim 1, wherein the UL 

Grant signal received on the specific message is a UL Grant signal received on a Physical 

Downlink Control Channel (PDCCH), and 

wherein the user equipment transmits new data in correspondence with the UL Grant 

signal received on the PDCCH. 

5. (Original) The method according to claim 1, wherein the data stored in the Msg3 

buffer is a Medium Access Control Protocol Data Unit (MAC PDU) including a user equipment 

identifier. 

6. (Original) The method according to claim 5, wherein the data stored in the Msg3 

buffer further includes information about a buffer status report (BSR) if the user equipment starts 

a random access procedure for the BSR. 

7. (CUJ.1ently Ainended) A user equipment_, comprising: 

a reception module adapted to receive an uplink grant (UL Grant) signal from a base 

station on a specific message; 

a transmission module adapted to transmit data to the base station using the UL Grant 

signal received on the specific message; 

a message 3 (Msg3) buffer adapted to store UL data to be transmitted in a random access 

procedure; [[and]] 

BIRCH, STEW ART, KOLASCH & BIRCH, LLP EHC/MEM/aee 
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Docket No.: 0465-2287PUS 1 
Page 4 of8 

a Hybrid Automatic Repeat Request (HARQ) entity adapted to determine whether there 

is data stored in the Msg3 buffer when the reception module receives the UL Grant signal and 

the specific message is a random access response message, acquiring the data stored in the Msg3 

buffer if there is data stored in the Msg3 buffer when the reception module receives the UL 

Grant signal and the specific message is the random access response message, and controlling 

the transmission module to transmit the data stored in the Msg3 buffer to the base station using 

the UL Grant signal received by the reception module on the specific message; and 

a multiplexing and assembly entity used for transmission of new data, 

wherein the HARO entitv acquires the new data to be transmitted from the multiplexing 

and assembly entity if there is no data stored in the Msg3 buffer when the reception module 

receives the UL Grant signal on the specific message or the received message is not the random 

access response message. and controls the transmission module to transmit the new data acquired 

from the multiplexing and assembly entity using the UL Grant signal received by the reception 

module on the specific message. 

8. (Cancelled) 

9. (Currently Amended) The user equipment according to elaim 8claim 7, further 

comprising: 

one or more HARQ processes; and 

HARQ buffers respectively corresponding to the one or more HARQ processes, 

wherein the HARQ entity transfers the data acquired from the multiplexing and assembly 

entity or the Msg3 buffer to a specific HARQ process of the one or more HARQ processes and 
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controls the specific HARQ process to transmit the data acquired from the multiplexing and 

assembly entity or the Msg3 buffer through the transmission module. 

10. (Originai) The user equipment according to claim 9, wherein, when the specific 

HARQ process transmits the data stored in the Msg3 buffer through the transmission module, the 

data stored in the Msg3 buffer is controlled to be copied into a specific HARQ buffer 

corresponding to the specific HARQ process, and the data copied into the specific HARQ buffer 

is controlled to be transmitted through the transmission module. 

11. (Currently Amended) The user equipment according to elaim 8claim 7, wherein 

the UL Grant signal received by the reception module on the specific message is a UL Grant 

signal received on a Physical Downlink Control Channel (PDCCH), and 

wherein the HARQ entity controls new data to be transmitted in correspondence with the 

received UL Grant signal received on the PDCCH. 

12. (Original) The user equipment according to claim 7, wherein the UL Grant signal 

received by the reception module on the specific message is a UL Grant signal received on a 

random access response message received on Physical Downlink Shared Channel (PDSCH), and 

wherein the HARQ entity controls the data stored in the Msg3 buffer to be transmitted 

using the UL Grant signal received on the random access response message if there is data stored 

in the Msg3 buffer when the reception module receives the UL Grant signal on the random 

access response message. 
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13. (Original) The user equipment according to claim 7, wherein the data stored in the 

Msg3 buffer is a Medium Access Control Protocol Data Unit (MAC PDU) including a user 

equipment identifier. 

14. (Previously Presented) The method of claim 1, wherein the UL Grant signal received 

on the specific message is either a UL Grant signal received on a Physical Downlink Control 

Channel (PDCCH) or a UL Grant signal received on the random access response message. 

15. (Previously Presented) The user equipment of claim 7, wherein the UL Grant signal 

received on the specific message is either a UL Grant signal received on a Physical Downlink 

Control Channel (PDCCH) or a UL Grant signal received on the random access response 

message. 
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2. D Certified copies of the priority documents have been received in Application No. __ . 
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Primary Examiner, Art Unit 2465 

U.S. Patent and Trademark Off1ce 

5. D Notice of Informal Patent Application 
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Paper No./Mail Date __ . 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTO/SB/47 (03-09) 
Approved for use through 05/31/2015. OMS 0651-0016 

U.S. Patent and Trademark Office; U. S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMS control number. 

"FEE ADDRESS" INDICATION FORM 

Address to: Fax to: 
Mail Stop M Correspondence 571-273-6500 
Commissioner for Patents -OR-
P.O. Box 1450 
Alexandria, VA 22313-1450 

INSTRUCTIONS: The issue fee must have been paid for application(s) listed on this form. In addition, 
only an address represented by a Customer Number can be established as the fee address for maintenance 
fee purposes (hereafter, fee address). A fee address should be established when correspondence related to 
maintenance fees should be mailed to a different address than the correspondence address for the application. 
When to check the first box below: If you have a Customer Number to represent the fee address. When 
to check the second box below: If you have no Customer Number representing the desired fee address, 
in which case a completed Request for Customer Number (PTO/SB/125) must be attached to this form. For 
more information on Customer Numbers, see the Manual of Patent Examining Procedure (MPEP) § 403. 

For the following listed application(s), please recognize as the "Fee Address" under the provisions of 37 CFR 
1.363 the address associated with: 

[{] Customer Number: 162574 
I 

OR 

D The attached Request for Customer Number (PTO/SB/125) form. 

PATENT NUMBER APPLICATION NUMBER 
(if known) 

7,881,236 12/538,514 

Completed by (check one): 
~---

-

0 Applicant/Inventor 

~~ 
171 . .. . . - . 45285 L!..J Attorney or Agent or record Jason H. VICK 

(Reg. No.) Typed or printed name 

0 Assignee of record of the entire interest. See 37 CFR 3.71. 303-863-9700 
Statement under 37 CFR 3.73(b) is enclosed. Requester's telephone number 
(Form PTO/SB/96) 

D Assignee recorded at Reel Frame March 11, 2014 
n~~~ vc::nc 

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more that one 
signature is required, see below*. 

0 *Total of • forms are submitted. 

This collection of mformat1on IS requ1red by 37 CFR 1.363. The 1nformat1on IS reqUired to obtam or retain a benefit by the public wh1ch IS to file (and by the USPTO 
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1. 11 and 1.14. This collection is estimated to take 5 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on 
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313- 1450. DO NOT SEND COMPLETED FORMS TO THIS A DDRESS. 
SEND TO: Mail Stop M Correspondence, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313·1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 
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PTO/AIA/96 (OB-12) 
Approved for use through 01/31/2013. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Pa erwork Reduction Act of 1995, no ersons are re uired to res ond to a collection of Information unless it dis Ia sa valid OMB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 

Applicant/Patent Owner: _T_O_LA_M_B_D_A_L_LC _________________________ _ 

Application No./Patent No.: 7,881,236 Filed/Issue Date: _F_e_b_ru_a_r.:_y_1_, _2_0_11 ______ _ 

Titled: DATA TRANSMISSION METHOD AND USER EQUIPMENT FOR THE SAME 

, a Corporation 
------------------------------
TQ LAMBDA LLC 

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.) 

states that, for the patent application/patent identified above, it is (choose .Q!!!!. of options 1, 2, 3 or 4 below): 

1. 0 The assignee of the entire right, title, and interest. 

2. 0 An assignee of less than the entire right, title, and interest (check applicable box): 

U The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners 
holding the balance of the interest must be submitted to account for 100% of the ownership interest. 

0 There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire 
right, title and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

3. 0 The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made). 
The other parties, including inventors, who together own the entire right, title, and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a 
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached. 

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose .Q!!!!. of options A or B below): 

A. 0 An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel , Frame , or for which a copy 
thereof is attached. 

B. 0 A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1. From: Sung Jun Park et al. To: LG ELECTRONICS INC. 

The document was recorded in the United States Patent and Trademark Office at 

Reel 023095 , Frame 051 0 , or for which a copy thereof is attached. 

2. From: LG ELECTRONICS INC. To: TO LAMBDA LLC 
------------------------

The document was recorded in the United States Patent and Trademark Office at 

Reel 032343 , Frame 0761 , or for which a copy thereof is attached. 

[Page 1 of 2) 
This collection of information is required by 37 CFR 3.73(b). The information Is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection Is estimated to take 12 minutes to complete, Including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount 
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark 
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. 
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PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Pa erwork Reduction Act of 1995, no arsons are re uired to res and to a collection of information unless It dis Ia sa valid OMB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 

3.From: ___________________________________ To:-----------------------------------

The document was recorded in the United States Patent and Trademark Office at 

Reel ________ , Frame _________ , or for which a copy thereof is attached. 

4.From: ___________________________________ To:-----------------------------------

The document was recorded in the United States Patent and Trademark Office at 

Reel ________ , Frame _________ , or for which a copy thereof is attached. 

5. From: ___________________________________ To:-----------------------------------

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ ,, Frame _________ , or for which a copy thereof is attached. 

6.From: ___________________________________ To:-----------------------------------

The document was recorded in the United States Patent and Trademark Office at 

Reel ________ ,, Frame _________ , or for which a copy thereof is attached. 

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

[{] As required by 37 CFR 3.73(c)(1 )(i), the documentary evidence of the chain of title from the original owner to the 
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment 
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08] 

r~z.ed-to act on behalf of the assignee. 

March 11, 2014 
Date 

45,285 

Title or Registration Number 

[Page 2 of 2] 
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"""'-~ 
~~ UNITED STATES PATENT AND TRADEMARK OFFICE 

Ul\TfED STI\TES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adill"'· COMMISSIO'JER FOR PATENTS ci~¥ 

~·u•'-"~ 

APPLICATION NUMBER 

12/538,514 

62574 
Jason H. Vick 
Sheridan Ross, PC 
Suite# 1200 
1560 Broadway 
Denver, CO 80202 

FILING OR 3 71 (C) DATE 

08/10/2009 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Sung Jun PARK 
CONFIRMATION NO. 7519 

POA ACCEPTANCE LETTER 

IIIIIIIIIIIIIIIIIIIIIIII]~!I]~~~~~~~~U11~~~Ul111111111111111111111111 

Date Mailed: 04/01/2014 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 03/11/2014. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/jtfitzhugh sr/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 

page 1 of 1 
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"""'-~ 
~~ UNITED STATES PATENT AND TRADEMARK OFFICE 

Ul\TfED STI\TES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adill"'· COMMISSIO'JER FOR PATENTS ci~¥ 

~·u•'-"~ 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

12/538,514 08/10/2009 

2292 
B!RCH STEWART KOLASCH & B!RCH, LLP 
PO BOX 747 
FALLS CHURCH, VA 22040-0747 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Sung Jun PARK 0465-2287PUS 1 
CONFIRMATION NO. 7519 

POWER OF ATTORNEY NOTICE 

IIIIIIIIIIIIIIIIIIIIIIII]~!I]~~~~~~~~U11~~~Ul111111111111111111111111 

Date Mailed: 04/01/2014 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 03/11/2014. 

• The Power of Attorney to you in this application has been revoked by the assignee who has intervened as 
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33). 

/jtfitzhugh sr/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 

page 1 of 1 
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l POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO 

I hereb_y_ revoke ail nmvk)! 1<:: powers of mu.n • "''Y giver: 
under 37 CFR 3.73(c). 

the identified in the attached statement 

OR 

D-····:.~l Prac.titioner\s) narned bekJw (if rnore than ten pater:t practWoners are to !.H3 narned then a customer nurnt:er q1lzst be used): 

~lumber 

As or _agen_~{s)to !t)pre~ent the undersigned before the Unit~d States P~tent and Trademark Office i USPTO) ~n connection \vith 
any ana ass!9ned 2.f.i!.!L to the undersigned accord!np to the USPTO assignment recards or assignrnents docutnents 
attached to fon-r1 accordance with 37 CFR 3.73(c). 

Please char1ge the correr,:;pontience address for the app~lcation identrfled in the attacr~r7d siaternent under 37 CFR 3.73{c} to: 

~ The addres;> associated 'Nith Customer Number: ! I 
OR L----------·----·--···--·--····----~ 

f Firm or Name 

Address 

City 

Country 

Teiephone 

I 

Address EVOLVED WIRELESS LLC 
805 Las Cimas Parkway, Suite 240 
Austin, TX 78746 

I Email 

iz:p 

A copy of this form, togeth;:r with a statement under 37 CFR 3.73\c} (Form PTOiAiA/96 or equivalent) is required to be 
Filed in each application in which this form is used. The statement under 37 CFR 3.73(c} may be completed by one of 
The practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed. 

SIGNATURE of Assignee of Record 
ThB indivtdua! si_,~r:<tt!;rtJ and Iitie is supplied beiow is authorized to act on br:;ilalf of the assignee 

J 

Si~mature i VJL/, ~ K tf/JV/;~ ome (UJ,.&.,"' tz., ,;1o. '-f 
--~~·;;~·~······ ...... t4~~j~(.;:·-l.,~Y.,~f:-~~~~i:J .......................................................... f .. _.·r~-e--_-i~e~-p ... ill;!o~n:ie:!.!:~~------'~i~ .. ~'~-~· .. .:::~ ..... __ .. ______________ J 

------~-~--~---------------------.........l.----------------1 

Titie i Managing Director 
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Electronic Acknowledgement Receipt 

EFSID: 20576882 

Application Number: 12538514 

International Application Number: 

Confirmation Number: 7519 

Title of Invention: DATA TRANSMISSION METHOD AND USER EQUIPMENT FOR THE SAME 

First Named Inventor/Applicant Name: Sung Jun PARK 

Customer Number: 62574 

Filer: Jason Vick!Joanne Vos 

Filer Authorized By: Jason Vick 

Attorney Docket Number: 7836-5 

Receipt Date: 31-0CT-2014 

Filing Date: 1 0-AUG-2009 

TimeStamp: 15:13:21 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment no 

File Listing: 

Document 
Document Description File Name 

File Size( Bytes)/ Multi Pages 
Number Message Digest Part /.zip (ifappl.) 

1 
Statement_Under_373c_w_PO 

A_EWL.pdf 

2526218 

yes 3 
d57b5fb04b9324 714155b 15536f657 ce194 

fbSOb 
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Multipart Description/PDF files in .zip description 

Document Description Start End 

Assignee showing of ownership per 37 CFR 3.73. 1 2 

Power of Attorney 3 3 

Warnings: 

Information: 

Total Files Size (in bytes) 2526218 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTO/AIA/96 (08-12) 
Approved for use through 04/31/2013. OMB 0651·-0034 

U.S. Paten; and Trademark Oll;ce, US. DEPARTMENT OF COrvlrvlERCE 
Under the Papervvork. Reduction Act of 1995, no persons are required to respond to a coilection of information un!ess it displays a va.!id OM8 controi nun1be•. 

STATEMENT UNDER 37 CFR 3.73(c} 
EVOLVED WIRELESS LLC 

App I ica nt! Patent Owner: --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1\pp I icatio n No.1 Patent No. : -~~:-~-~-~_:_?_~~--------------------------------------------------------- ~:i led/Issue Date: --~-~-~~~-~-~!:--~-:--~~-!_:~-----------------------------------------
Titled: -~~-!-~ __ !_~~~-~-~!_~_~_lg_~--~~~:-~?-~--~-~-~--~~-~-~--~-9-~_!_~-~~-~:--~-~-~--!~-~--~-~-~-~--------------------------------------------------------------------
--~-~?~~-~-~--~~~~-~-~~-~-~--~-~~-------------------------------------------' a g_~~~~-~~!~~-~~-------------------------------------------------------------------------------------------------------------------------
(Na'Tle of Assignee) (Type of Assignee, e.g , corpooation. partnership. university, governn1ent a~1ency, etc.) 

states that, for the patent application/patent identified above, it is (choose Q.!JQ of options i, 2, 3 or 4 beiow): 

1. 0 The assignee of the entire right title, and interest. 

2. D An assignee of less than the entire right, titie, and interest (checl-< applicable box): 

LJ The extent (by percentage) of its ownership interest is _______________________________ %.Additional Staternent(s) by the owners 
holding the balance of the interest must be submitted to account for i 00':1, of the ownership interest. 

D There are unspecified percentages of ownership. The other parties, including inventors. who together own the entire 
right, title and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made). 
The other parties, including inventors, who together own the entire right, title, and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest Em1~tQ_~--~~-RDJ.lt1~9- to account for the entire 
right, title, and interest 

4 D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a 
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached. 

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose Q.!JQ of options f\ or B beiow): 

A. D f\n assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel _______________________________ , Frame _______________________________ , or for whic~; a copy 

thereof is attached. 

B. GJ A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

:. From: SUNG JUN PARK et al. To: LG ELECTRONICS INC, 

The document was recorded in the United States Patent and Trademark Office at 

Reel 023095 , Frame _0_5_1_0 ____ , or for which a copy thereof is attached. 

2_ From: LG ELECTRONICS INC. To: TQ LAMBD/\ LLC 

The document was recorded in the United States Patent and Trademark Office at 

Reei 032343 , Frame _0_7_6_'1 ____ , or for which a copy thereof is attached. 

[Page 1 of 2] 
Th;s co!lection of informat;on is required by 37 CF'R. 3.I3(b). The intormat;on is required to obtaH• or retain a benefit by the publ;c which ;s to fiie (and by the USPTO to 
process) an appiic,-!tlon. Confidentiality is governed by 35 U.S.C. I 22 and 37 CFR i. i i and i. i 4. This co!lection is est!matec:J to take i 2 minutes to complete, includiilC~ 
gathering, poeparing. and submittin~1 the con1pleted application forrn to the USPTO. Tirne wii! vary depending upon the individual case. Any con1n1ents on the amount 
of time you require to comp!ete this form and/or suggestions tor reducing this burden, shou!d be sent to the Chief information C•fficer. U.S. Patent and Trademark 
Office, U.S. Depa:,tment of Commerce, P.O. Box 1450, A!exanclna, VA 223i3-!450. DO NOT S!:J..JD FEES OR COMPLErED FORMS TO THIS ADDRESS. SEND 
TO: Commissioner to!· Patents, P.O. Box 1450, Alexandria, VA 22313·1450. 

lfyou need assistance in completing the jin-m, calll-800-PT0-9199 and select option 2. 
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PTOi AIA/96 (08-1 2) 
Approved tor use through o·J/3"1./20 13. OMB 0654 -OOT1 

U.S Patent and Tradema'k Office; U.S DEPARTMENT OF COMMERCE 
Under the Paper\vork Reduction Act of ~995. no persons are required to respond to a collection of infc.rrna.t!on unless it displays a valid OMB control number. 

STATEMENT UNDER 37 CFR 3.73{c) 

TQ LAMBDA LLC 3. From: To: EVOLVED WIRELESS LLC 

The document was recorded in the United States Patent and Trademark Office at 

Reel __ ~-~~~~-~-~--------------' Frame-~~!-~-~-------------------' or for which a copy thereof is attac~;ed. 
4. From: To: 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

5. From: ____________________ _ To: ____________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

6. From: ____________________ _ To: ____________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ ., or for which a copy thereof is attached. 

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

[!] As required by 37 CFR 3.73(c)(1 )(i), the documentary evidence of the chain of title from the original owner to the 
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFFI 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment 
Division in accordance with 3'7 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08] 

The undersigned (whose titie is supplied below) is authorized to act on behalf of the assignee. 

/Jason H. Vick/ October 31, 2014 
Signature Date 

Jason H. Vick 45.285 

Printed or Typed Name Titie or Registration Number 

[Page 2 of 2] 
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