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NETWORK BASED CONTROL OF REPORT MESSAGES IN A WIRELESS 

COMMUNICATIONS NETWORK 

TECHNICAL FIELD 

This disclosure pertains to a method in a network node, a method in user equipment, a network 

5 node and user equipment in a wireless communications network. More particularly, there is 

provided mechanisms for network based control of report messages comprising logged 

measurements in a wireless communications network. 

BACKGROUND 

In a typical cellular radio system, wireless terminals, also known as mobile stations and/or 

10 User Equipments units (UEs), communicate via a Radio Access Network (RAN) to one or 

more core networks. The wireless terminals, hereinafter called UEs which is the same as User 

Equipments, can also be mobile telephones, i.e. "cellular" telephones, and laptops with 

wireless capability e.g., mobile termination, and thus are, for example, portable, pocket, hand

held, computer-included, or car-mounted mobile devices which communicate voice and/or data 

15 via the RAN. 

The RAN normally covers a geographical area which is divided into cell areas, also denoted 

cells, with each cell area being served by a base station e.g., a Radio Base Station (RBS), 

which in some networks is also called "NodeB" or "B node". A cell is a geographical area 

where radio coverage is provided by base station equipment at a base station site. Each cell is 

2 0 identified by an identity within the local radio area, which is broadcast in the cell. The base 

station communicates over the air interface operating on radio frequencies with the UEs within 

range of the base stations. 

In some versions, particularly earlier versions of the RAN, several base stations are typically 

connected, e.g., by landlines or microwave, to a Radio Network Controller (RNC). The RNC, 

2 5 also sometimes termed a Base Station Controller (BSC), supervises and coordinates various 

activities of the plural base stations connected thereto. The radio network controllers are 

typically connected to one or more core networks. 

The Universal Mobile Telecommunications System (UMTS) is a third generation mobile 

communication system, which evolved from the Global System for Mobile Communications 
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(GSM), and is intended to provide improved mobile communication services based on 

Wideband Code Division Multiple Access (WCDMA) access technology. UTRAN is 

essentially a radio access network using wideband code division multiple access for user 

equipment units (UEs). The Third Generation Partnership Project (3GPP) has undertaken to 

5 evolve further the UTRAN and GSM based radio access network technologies. 

Long Term Evolution (LTE) is a variant of a 3GPP radio access technology wherein the radio 

base station nodes are connected directly to a core network rather than to RNCs. In general, in 

LTE the functions of the RNC node are performed by the RBSs. As such, the RAN of an LTE 

system has an essentially "flat" architecture comprising RBSs without reporting to RNCs. In 

10 LTE networks the base station(s) is/are called eNodeB(s) or eNB(s). 

3GPP is in the process of defining solutions for Minimizing Drive Tests (MDT). The intention 

of the Minimizing Drive Tests (MDT) work is documented in 3GPP TR 36.805 V9.0.0 (2009-

12), 3rd Generation Partnership Project; Technical Specification Group Radio Access 

Network; Study on Minimization of drive-tests in Next Generation Networks (Release 9). 

15 Stage 2 of Minimizing Drive Tests (MDT) is currently being developed in TS 37.320, i.e., 

3GPP TS 37.320, "Radio measurement collection for Minimization of Drive Tests (MDT); 

Overall description; Stage 2". MDT Stage 2 includes a UE measurement logging function and 

immediate reporting function. The 3GPP TS 37.320 document essentially focuses on the UE 

measurement logging function. 

2 0 An important use case for MDT is coverage optimization. For this purpose following UE 

measurements, or similar functionalities, are considered for DE-internal logging: Periodic, e.g. 

one every 5s, downlink pilot signal strength measurements; a serving cell becomes worse than 

threshold; transmit power headroom becomes less than threshold; Paging Channel Failure i.e. 

Paging Control CHannel (PCCH) decode error; and Broadcast Channel failure. 

2 5 The network can request the UE to perform logging of measurements. The UE executes 

measurements and logs these measurements internally in a sequential manner, containing, e.g., 

some hour of logged measurement information. 

As described in Fig. 1, the UE indicates to the network if it has available log i.e. available 

logged measurements. The network node i.e. eNB/RNC determines if it should request the 

3 0 logged measurements or not. If it decides to do so then a request is sent to the UE to deliver the 
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log in a report message. From the eNB/RNC, the reported logged measurements may further be 

sent to an OAM server or similar. 

The current 3GPP assumptions on this log (i.e. logged measurements) feature are, e.g., as 

follows: the UE is required to maintain only one log at a time; one log only contains 

5 measurement information collected in one Radio Access Technology (RAT); a log can only be 

reported and indicated when the UE is in connected state; If UE is requested to start logging, 

e.g., by configuration, a possibly old log and configuration stored in UE is erased. 

What the logged measurement report message in signal number 4 in Fig. 1 should look like has 

not yet been decided, as of the filing of this application. Some proposals for management of 

10 measurement report have been proffered. 

As one example proposal for management of measurement reports, it has been suggested that a 

log i.e. logged measurements, are to be sent in a single packet, and keeping that single packet 

within the size limits of a Packet Data Convergence Protocol (PDCP) Protocol Data Unit 

(PDU). Keeping the single packet within the size limits of a PDCP PDU makes it possible to 

15 use a Radio Resource Control RRC message for reporting without being segmented into 

several smaller packets before being sent to the receiving node i.e., the eNB or NB/RNC in 

LTE or UMTS, respectively. One option of this proposal would be limiting the maximum size 

of a log in a UE to one RRC message that fits into one PDCP payload packet. 

As another example proposal for management of measurement reports, it has been suggested to 

2 0 send a log i.e. a logged measurement that is larger than a RRC message with several RRC 

messages. 

However, there are disadvantages to both example proposals mentioned above. For example, 

limiting the log size could prevent logging to complete for the whole configured run time i.e. 

logging duration, which can be several hours. The log could fill the limited log buffer in the 

2 5 UE before any measurement report has been possible to send to the network node. Before the 

configured logging duration time has ended, the UE would stop the logging so that to only 

allow the log size to be a single packet e.g. single RRC packet, and relevant measurements 

reports may not thereafter be logged. Also in the current MDT configuration a start time for the 

logging is not configurable. This means that for a prolonged logging campaign a long period 

3 0 between logging instances may be needed in the MDT configuration, alternatively new MDT 
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configuration needs to be provided from the OAM periodically to be conveyed to MDT 

capable UEs. 

For the other proposal, sending too many RRC packets in a row could, in poor radio 

environments or when handover would occur, create problems with the radio connections and 

5 could also create unnecessary radio link failures that will make the users suffer and logged data 

be lost. 

SUMMARY 

The technology disclosed herein concerns network based control of report messages 

comprising logged measurements in a wireless communications network, which overcomes at 

10 least some of the above mentioned disadvantages and which allows multiple partial report 

messages to be sent. 

In accordance with some example embodiments, a UE that has stored logged data i.e. logged 

measurements that are bigger than a single transmission packet, i.e. report message, segments 

the data and sends only a portion of the data that fits into a single report message, and also 

15 indicates that more logged measurements exists at the UE. 

In a first example of embodiment, there is disclosed a method in a network node for network 

based control of report messages in a wireless communications network. The network node 

being configured to serve a user equipment, UE, and to receive report messages from the user 

equipment. The method comprises sending a request to the UE to start transmitting logged 

2 0 measurements in a report message. The network node then receives the report message 

comprising the logged measurements from the UE, and determines if the received report 

message comprises an indicator of additional logged measurements not yet transmitted, and if 

so, decides if the additional logged measurements need to be requested. 

In a second example of an embodiment there is disclosed a network node for network based 

2 5 control of report messages in a wireless communications network. The network node being 

configured to serve a user equipment, UE, and to receive report messages from the user 

equipment. The network node comprises a network node communications interface and a 

network node processor circuit. The network node communications interface being configured 

to send a request to the UE to start transmitting logged measurements in a report message, and 

3 0 to receive the report message comprising the logged measurements. The network node 
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processor circuit being configured to determine if the received report message comprises an 

indicator of additional logged measurements not yet transmitted; and if so, to decide if the 

additional logged measurements need to be requested. 

In a third example of an embodiment, there is disclosed a method in a User Equipment, UE, for 

5 assisting in network based control of report messages in a wireless communications network. 

The UE is being in connection with a serving network node and configured to transmit report 

messages to the network node upon request. The UE is further configured to periodically 

perform radio condition measurements and store the periodically performed measurements in a 

UE buffer as logged measurements. The method comprising: receiving a request, in the UE, 

10 from the network node to start transmitting logged measurements in a report message; 

determining if the logged measurements fit in the report message; and if not, including in the 

report message an indicator of additional logged measurements not yet transmitted; and, 

transmitting the report message, comprising the indicator, to the network node as a response to 

the request. 

15 In a fourth example of an embodiment, there is disclosed a User Equipment, UE, for assisting 

in a network based control of report messages in a wireless communications network. The UE 

is being in connection with a serving network node and is configured to transmit report 

messages to the network node. The UE is further configured to periodically perform radio 

condition measurements and store the periodically performed measurements in a buffer as 

2 0 logged measurements. The UE comprises a UE communications interface and a UE processor 

circuit. The UE communications interface is configured to receive a request from the network 

node to start transmitting logged measurements in a report message, and to transmit the report 

message comprising the logged measurements. The UE processor circuit is configured to 

determine if the logged measurements fits in the report message, and if not, indicating in the 

2 5 report message to be transmitted an existents of additional logged measurements not yet 

transmitted. 

An advantage achieved by some of the above mentioned embodiments is that due to use of 

indicator in report message of further remaining logged measurements providing the network, 

i.e. a network node, with information needed to decide a timing of transmission of the logged 

3 0 measurements and a timing of when more logged measurements should be requested. 
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Another advantage achieved by at least some of the above mentioned embodiments is to make 

it possible to have longer logging duration and/or conduct more frequent measurements 

without overflow in log memory in UE e.g. UE buffer. 

Another advantage achieved by some of the above mentioned embodiments is to provide the 

5 network node with information about logged measurements making it possible to determine the 

amount of logged measurements kept in a UE. 

The foregoing and other objects, features, and advantages will become apparent from 

following more particular descriptions of preferred embodiments and aspects of embodiments 

as will be illustrated by accompanying drawings in which reference characters refer to the 

10 same parts throughout various views. 

15 

20 

25 

BRIEF DESCRIPTION OF THE DRAWINGS 

The drawings are not necessarily to scale, emphasis instead being placed upon illustrating 

principles of the disclosure. 

Fig. 1 

Fig. 2 

Fig. 3 

Fig. 4 

Fig. 5 

Fig. 6 

is a signaling scheme illustrating how logged measurements are reported 
according to prior art. 

is a schematic block diagram illustrating example embodiments of a network 
node and a user equipment. 

is a flowchart depicting an example embodiment of a method in a network node. 

is a flowchart depicting further example embodiments of a method in a network 
node. 

is a flowchart depicting an example embodiment of a method m a user 
equipment. 

is a flowchart depicting further example embodiments of a method in a network 
node. 

DETAILED DESCRIPTION 

Fig. 2 illustrates portions of an example embodiment of a communications system/network, 

and particularly portions of a Radio Access Network (RAN) 20 comprising at least one 

network node 28 and a wireless terminal, hereinafter denoted User Equipment, (UE) 30. 

Depending on a particular type of RAN utilized and delegation of nodal responsibilities, the 
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network node 28 may be a base station node e.g., an NodeB in UMTS or an eNodeB in Long 

Term Evolution (LTE)) or a Radio Network Controller (RNC) node in UMTS. Thus, the UE 

30 communicates over radio interface 32 with the network node 28, either directly over radio 

interface 32 with the network node 28 in case of the network node 28 being a base station type 

5 node, or over the radio interface 32 and through a base station in the case of the network node 

28 being a radio network controller (RNC) node or an Mobility Management Entity (MME) 

which is a control node which processes signaling between the UE and the Core Network (CN) 

and provides Visitor Location Register (VLR) functionality for the Evolved Packet System 

(EPS). 

10 As mentioned above, the UE 30 can be a mobile station such as a mobile telephone ("cellular" 

telephone) or laptop with wireless capability ( e.g., mobile termination), and thus can be, for 

example, a portable, pocket, hand-held, computer-included, or car-mounted mobile device 

which communicates voice and/or data via radio access network. 

In accordance with one of its aspect, the technology disclosed concerns generation and/or 

15 transmission and/or use of multiple partial report messages with logged measurements such as 

MDT log packets, also denoted MDT log or MDT log data. As such, Fig. 2 shows an example 

embodiment of network node 28 or UE 30, which comprises a UE communication interface 42 

and a UE processor circuit 40. Note that the UE may be seen as a serving point. The UE 

processor circuit may include a buffer 44, i.e. UE buffer, for storing logged measurements, not 

2 0 shown in figure, and in another embodiment the buffer 44 is within the UE 30. 

Fig. 2 also illustrates network node 28 as comprising a network node processor circuit 50 and 

network node communications interface 52 (i.e. a communications interface of the network 

node). The network node processor circuit 50 may be, or comprise, a logged measurements 

requestor/processor (not shown in figure) to be used for requesting logged measurements, such 

25 as MDT log, in report message(s). 

According to one example of an embodiment, the network node 28 is used for network based 

control of report messages comprising logged measurements in a wireless communications 

network, the network node 28 being configured to serve the UE 30, UE, and to receive report 

messages from the UE 30. 
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Continuing with the description of Fig. 2, the network node communications interface 52 is, or 

may be, configured to send request(s) to the UE 30 to start transmitting logged measurement(s) 

in report message(s), and to receive the report message(s) comprising the logged 

measurements. The logged measurements may compnse one or more of the following: 

5 measurement time stamps for each performed measurement; UE buffer state condition; 

positioning information of UE; periodically measured downlink pilot signal strength; serving 

cell conditions; transmit power headroom conditions; paging channel failure(s ); maximum 

required memory supported by UE; and broadcast channel failure(s). 

According to one embodiment, the network node communications interface 52 may be 

10 configured to receive, from the UE 30, an indication of existents of logged measurements that 

are available. Note, that the "additional logged measurements" indicator is conveyed in the UE 

information report message while the indication of logged measurements available is conveyed 

in already existing/specified signaling. 

According to one embodiment, the network node communications interface 52 may be 

15 configured to request the report message( s) directly from the UE 3 0 or from another network 

node, e.g. RNC, MME, RBS or other similar node. 

According to one embodiment, the network node communications interface 52 may be 

configured to request the report message upon receiving a UE access request initiated by a UE 

handover procedure from another network node to the network node. The request may for 

2 0 example be a RRC connection request. The network node communications interface 52 may 

also be configured to receive a network node message from the other network node i.e. another 

eNodeB, RNC or RBS, comprising UE specific information. The UE specific information may 

further comprise the indicator indicating additional logged measurements not yet transmitted. 

The network node processor circuit 50, mentioned above in relation to Fig.2, is configured to 

2 5 determine if the received report message( s) comprises an indicator of additional logged 

measurement( s) not yet transmitted; and if so, to decide if the additional logged measurements 

need to be requested. According to one embodiment, the network node processor circuit 50 

may be configured to decide if the additional logged measurements need to be requested based 

on one or more of the following: interference level experienced in a cell; radio condition 

3 0 measurements experienced in a cell; available radio resource; network node capacity; UE 

buffer state condition etc. 
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According to one embodiment, the network node processor circuit 50 may be configured to 

determine if the indicator indicates that there are logged measurements in a UE buffer 44 that 

do, or do not, fit in a single subsequent report message. 

According to one embodiment, the network node processor circuit 50 may be configured to 

5 decide to request all the logged measurements in the buffer 44 of the UE in one subsequent 

request, or repeatedly upon receiving each report message. The decision may also be based on 

received status information of the buffer 44 in the UE 30 being for example overloaded. Note 

that configured to or adapted to in relation to functionality of circuits and devices mentioned 

above and throughout the whole disclosure are expressions that may be used having a similar 

1 0 or same meamng. 

It should be appreciated that the network node processor circuit 50 may comprise an MDT log 

requestor/processor 50' (not shown in Fig. 2) which may be implemented in platform fashion, 

e.g., implemented by a computer/processor executing instructions of non-transient signals 

and/or by a circuit. 

15 Likewise from a UE perspective, reference made to Fig. 2, the UE 30 may be, or is, used for 

assisting in network based control of report messages comprising logged measurements in a 

wireless communications network. The UE 30 is being in connection with the serving network 

node 28 and is configured to transmit report message(s) to the network node 30. The UE 30 

may further be configured to periodically perform radio condition measurements and store the 

2 0 periodically performed measurements in the buffer 44 as logged measurements. Such logged 

measurements may be MDT log reports. 

The UE communications interface 42 mentioned above in relation to Fig. 2, is configured to 

receive a request from the network node 28 to start transmitting logged measurements in report 

message(s), and to transmit/send the report message(s) comprising the logged measurements. 

2 5 The UE processor circuit 40 is configured to determine if the logged measurements fits in the 

report message( s ), and if not, indicating in the report message to be transmitted an existents of 

additional logged measurements not yet transmitted. 

According to one embodiment of an example implementation of a UE 30 in which the UE 

processor circuit 40 may be, or may comprise, a multiple partial MDT log reporter 40' (Fig. 2 

30 dashed lines). The multiple partial MDT log reporter 40' may comprise a log report generator 
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and data logging unit (not shown in Fig. 2). The multiple partial MDT log reporter 40' works 

in conjunction with a measurement unit (not shown in Fig. 2), and stores records of 

measurements in data logging unit. The log report generator may further comprise a packet 

identifier generator and "more data" i.e. additional data, flag generator. 

5 The technology disclosed above, and in relation to some of the earlier mentioned 

embodiments, includes support for logged measurements, or an MDT log size, which exceeds a 

maximum size of the report message which may for example be a Packet Data Convergence 

Protocol (PDCP) packet. The technology disclosed herein also introduces and provides an 

indication from the UE 30 of additional logged measurements or MDT log data that remains in 

10 the UE buffer 44. In accordance with some example embodiments, a UE 30 that has stored 

logged measurements, sometimes denoted logged data, that are bigger than a single report 

message i.e. transmission packet, segments the logged measurements, and sends only a portion 

of the logged measurements that fits into a single report message. The UE 30 also indicates 

that more logged measurements exist at the UE 30 in the buffer 44. This indication of further 

15 remaining logged measurements allows the network node 28 to decide a timing of transmission 

of the logged measurements and a timing of when more logged measurements should be 

requested. This may for example depend on radio condition measurements or UE buffer status 

information. 

The UE 30 will take a part of the logged measurements and put into the payload of the report 

2 0 message. The UE 30 will, if more logged measurements are still available, set a "more" or 

"additional" bit indicating to the network node 28, or by other means indicate to the network 

node 28, that there are more logged measurements available in the UE 30. The network node 

28 will then, when it believes more data should be obtained e.g. based on: interference level 

experienced in a cell; radio condition measurements experienced in a cell; available radio 

2 5 resource; network node capacity; UE buffer state condition etc., request more logged 

measurements. When a request is done then the process may be repeated. A new decision may 

be taken after a new report message is received, and so on. In other words, upon reception of 

indication from UE, the network node 28 takes a decision (based on current radio conditions, 

node capacity) whether the network node 28 shall request more logged measurements "data" 

3 0 from the UE now or request it at a later point in time. This "later point in time" could be 

predefined e.g. 15s later. In one example an internal algorithm may for instance check to see if 

no Hand Over (HO) is imminent or other more vital procedure is at hand. The report messages 
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may be lost if unsuccessfully reporting happens just before a HO. In one example, the network 

node 28 may be configured to continue requesting reporting of logged measurements (MDT 

logs) in report messages until there are no more logged measurements to report. 

An example of an embodiment of a method that may be implemented in the network node 28 is 

5 illustrated by Fig. 3. The method is used for network based control of report messages 

comprising logged measurements in a wireless communications network. According to the 

method, the network node 28 which is being configured to serve a UE 30, receives report 

messages from the UE 30 as mentioned above in relation to Fig. 2. More particularly, the 

method comprises: sending S62 a request to the UE to start transmitting logged measurements 

10 in a report message; receiving S64 the report message comprising the logged measurements; 

determining S66 if the received report message comprises an indicator of additional logged 

measurements not yet transmitted; and if so, deciding S68 if the additional logged 

measurements need to be requested. 

Yet an example of an embodiment of a method for implementation in the network node 28 is 

15 illustrated by Fig. 4. The general steps i.e. S72, S74, S76 and S78 correspond to S62-S68 

mentioned above. In this example method comprises the network node 28 first receiving S71, 

e.g. from the UE 30, an indication of existents of logged measurements that are available i.e. 

the UE buffer 44 is not empty or more data exists in UE buffer 44. Note that this indication is 

different from the indicator indicating additional logged measurements. 

2 0 According to the method, the network node 28 decides to send S72 request to the UE 30 to 

start reporting and receives S74 a report message as a response. The network node 28 then 

determines if the report message, which also comprises logged measurements and reporting 

time stamp, comprises an indicator of additional logged measurements not yet reported. If so, 

the network node 28 may decide S78 to request these additional logged measurements and 

2 5 therefore restarts at S 72. If no indicator is included, the network node 2 8 will await S 77 a new 

indication S71, and restarts the procedure at S72. The network node 28 upon deciding S78 to 

request additional logged measurements may decide to request S79 all logged measurements in 

one decision instead of requesting one subsequent report message at a time. In some example 

embodiments, if the UE 30 indicates that more than one reporting message is needed for the 

3 0 logged measurements in its UE buffer 44, several bits may then be used to indicate that. The 
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network node 28 may then choose to request multiple messages if the network node 28 so 

wants. 

From a UE perspective, and an example of an embodiment which illustrates a method in a UE, 

reference is now made to Fig. 5. The UE 30 is configured to periodically perform radio 

5 condition measurements and store the periodically performed measurements in a UE buff er 44 

as logged measurements. The method in the UE 30 for assisting in network based control of 

report messages comprising logged measurements in a wireless communications network, 

comprises: receiving S82 a request from the network node 28 to start transmitting logged 

measurements in a report message; determining S84 if the logged measurements fit in the 

10 report message; and if not, including S86 in the report message an indicator of additional 

logged measurements not yet transmitted; and, transmitting S88 the report message, 

comprising the indicator, to the network node 28 as a response to the request (S62; S72). 

In an example of an embodiment and UE mode, the technology disclosed herein encompasses 

the following acts and capabilities, as illustrated by Fig. 6: 

15 S90: UE periodically performs measurements and logs radio condition measurements, and 

possibly detailed positioning information of the UE 30, and stores the measurements as logged 

measurements in the UE buffer 44 i.e. in internal memory of the UE 30. 

According to one embodiment the logged measurements in UE buff er 44 may be built up as 

"records" that include a "time stamp" indicating the time when the radio measurement was 

2 0 taken i.e. "measurement time stamp" and logged measurements. The record may optionally 

also include detailed position information of the UEs geographical position. The "records" may 

have variable size. The size of the logged measurements, sometimes denoted log size, in UE 

buffer 44 may be bigger than is possible to fit into one single report message to be sent from 

UE to network node. 

2 5 S92: When the UE 30 receives a request from the network node 28 to start 

transmitting/reporting logged measurements, the UE 28 takes the number of "records" i.e. 

logged measurements, from the UE buffer 44 i.e. internal log, typically in the order of storage, 

that fits into the report message, and "advances" an internal pointer such that next-stored 

"records" will be included in the next report message next time the UE 30 is requested to 

3 0 report logged measurements. 
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This step, 1.e. S92, may be preceded by that the UE 30 sending S91 an indication to the 

network node 28 making it aware of logged measurements that are available at the UE 28. 

S94: Upon receiving (S92) a request to start transmitting the UE 30 then determines if the 

logged measurements fit in a single report message or not. 

5 If the logged measurements fit in one report message then no indicator is added or a dedicated 

bit for the indicator is left empty i.e. null is sent in that bit. Alternatively, an indication is added 

giving that no more information is available. 

S96: In case the UE 30 has more logged measurements ("records") stored in the UE buffer 44 

not yet reported an indicator of "additional logged measurements" i.e. more data exist is 

10 included in the report message. 

A "Time stamp" value i.e. "Reporting time stamp" or other identifier is added to the report 

message at report message transmission. Alternatively, instead of including a reporting time 

stamp into the report message, a sequence number, stepped by one with each report message 

transmission may be used. Note that this reporting time stamp is different from the 

15 measurement time stamp added upon performing and logging the measurement. 

S98: The UE 30 then transmits the report message, including oldest logged measurements 

obtained from UE buffer 44, to the network node 28 as a response to the request. The report 

message may therefore comprise logged measurements, a reporting time stamp and detailed 

positioning information of the UE 30. 

2 0 S99: The UE 30 then deletes the transmitted/reported logged measurements from its buffer, i.e. 

UE buffer 44, and "advances" an internal pointer such that next-stored "records" will be 

included in the next report message. After receiving a new request from the network node 28 

the UE 30 may then transmit/report logged measurements i.e. repeat steps S92-S99 and include 

new logged measurements i.e. "records", from the UE buffer 44, according to its internal 

2 5 pointer. Alternatively, or in combination with the reporting, the UE 30 may start again at step 

S9O. 

Note, that in current "MDT" general implementation the logging of measurements as logged 

measurements may only be done when UE is in "idle" state and the sending of logged 
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measurements (MDT logs) m report messages may only be done when the UE 1s m 

"connected" state. 

In some example embodiments, if the UE buffer 44 is almost full or if a size limitation is to be 

reached, the UE 30 may indicate such conditions to the network node 28 during the sending 

5 S91 or adding that information during S96 and sending it during S98. The network node 28 

may then prioritize the retrieval of logged measurements in order not to stop logging and/or 

loose logged measurements. 

During the repeated sequence of messages between the UE 30 and the network node 28, to 

convey complete logged measurements from the UE 30 to the network node 28, there may be a 

10 need to change cell and/or serving Base Station (BS) e.g. during a handover form a first BS 

(eNBl; NBI; RNCI; RBSI) to a second BS (eNBl; NBI; RNCI; RBSI). 

One way to handle cell change and/or BS change situations is that the UE indicate availability 

when it is connects to the second BS, e.g. according to S91 of Fig. 6. Thus the UE 30 being 

served by a first BS ( e.g. eNB 1) and which has for example sent two report messages to first 

15 BS, when performing a handover starts by sending an indication, i.e. sends S91 indication of 

logged measurements available, to second BS ( e.g. eNB2) and then upon request starts 

reporting to second BS a third report message. Logged measurements that are sent in first and 

second report messages are generally deleted from UE buffer 44 and therefore not longer 

available. 

2 0 A second way, or alternative, to handle this situation is that the information that the first BS 

(e.g. eNBl) has received with respect to "logged measurements available" as of step S91, is 

transferred to second BS ( e.g. eNB2). The information is transferred based on a request from 

second BS or automatically, including any related information like trace references, etc. The 

idea here is to include the "indication" in already existing/specified handover preparation 

2 5 signaling (between eNB 1 and eNB2) that is "preparing" the eNB2, before the UE is actually 

handed over ( commanded) from eNB 1 to eNB2. 

In some situations, "trace references" and "logged measurements available" indication (S91) 

may be forwarded between RAN 20 nodes. In such cases, the UE 30 may also include the trace 

references in the report message when the UE 30 transmits a first report message to a RAN 
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node after handover. Note that this first report message, as of the example mentioned above in 

relation to the first way of handling the situation, would be the third report message. 

Thus, the technology disclosed herein, in one of its aspects, supports and/or facilitates a log 

size exceeding a maximum size of a reporting message e.g. a PDCP packet. If the reporting 

5 loss/performance is considered an issue and needs to be addressed, while a restriction of a UEs 

total log size, in UE buffer or UE memory, is not wanted, then the UE that has stored logged 

measurements i.e. logged data, that is bigger than a single payload PDU ( e.g due to PDCP 

restriction) may segment the logged measurements and send only a part that fits into a single 

report message/packet e.g., a message size in the UE response message has a fixed size while 

10 the MDT log itself has another limit e.g. UE buffer size restriction in UE 30 etc. To handle 

this, an indication in the report message e.g. the UE MDT log report, on that additional/more 

logged measurements exists is provided. This allows the network node 28 to decide the timing 

for when measurements should be requested and/or (re-)configured. Relying on the "report 

available bit" only would require that the UE again transients to RRC connected which may 

15 delay the transfer of logged measurements further, possibly involving UE log memory being 

exhausted, new logged MDT configuration or Hand Over (HO) to other Radio Access 

Technology (RAT) etc. 

Thus, with a report message size restriction, the UE 30 shall be able to partition the logged 

measurements into a maximum fixed size reporting message e.g. an RRC message. 

2 0 Currently the RRC message for MDT also carries information for RACH optimization (SON) 

and other optionally configured information. One consequence of the presence of other 

information in the RRC message/PDU using a size restriction would be that it possibly depends 

on the RRC message construction and configuration, or that the maximum size of a report 

message is always set according to a worst case scenario. 

2 5 In view of the reasons above, no special handling of the RRC message/log size might be 

needed as a result of MDT. Retaining normal handling of RRC messages etc simplifies the 

considerations that need to taken in the network node 28 and UE 30. 

The technology disclosed herein affords several advantages. Among the advantages are the 

following. The technology allows for long logging run times that may create large logged 

3 0 measurements sizes while the network node 28 controls the reporting time. The technology 
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facilitates that the network node 28 may determine an appropriate time of reporting without 

loosing logged measurements. 

In the above description, for purposes of explanation and not limitation, specific details are set 

forth such as particular architectures, interfaces, techniques, etc. in order to provide a thorough 

5 understanding. However, it will be apparent to those skilled in the art that the above mentioned 

embodiments may be practiced in a ways that depart from these specific details. That is, those 

skilled in the art will be able to devise various arrangements which, although not explicitly 

described or shown herein, embody the principles of the embodiments and are included within 

their spirit and scope. In some instances, detailed descriptions of well-known devices, circuits, 

10 and methods are omitted so as not to obscure the description of the present embodiments with 

unnecessary detail. All statements herein reciting principles, aspects, and embodiments, as well 

as specific examples thereof, are intended to encompass both structural and functional 

equivalents thereof. Additionally, it is intended that such equivalents include both currently 

known equivalents as well as equivalents developed in the future, i.e., any elements developed 

15 that perform the same function, regardless of structure. 

Thus, for example, it will be appreciated by those skilled in the art that block diagrams of Fig. 

2 herein may represent conceptual views of illustrative circuitry or other functional units 

embodying the principles of the technology. Similarly, it will be appreciated that any flow 

charts as of Fig. 3- Fig. 6, state transition diagrams, pseudo code, and the like represent various 

2 0 processes which may be substantially represented in computer readable medium and so 

executed by a computer or processor, whether or not such computer or processor is explicitly 

shown. 

Functions of various elements including functional blocks of Fig. 2, including but not limited 

to those labeled or described as "computer", "processor" or "controller", may be provided 

2 5 through the use of hardware such as circuit hardware and/or hardware capable of executing 

software in the form of coded instructions stored on computer readable medium. Thus, such 

functions and illustrated functional blocks are to be understood as being either hardware

implemented and/or computer-implemented, and thus machine-implemented. 

In terms of hardware implementation, the functional blocks of network node 28 or UE 30 may 

3 0 include or encompass, without limitation, Digital Signal Processor (DSP) hardware, reduced 

instruction set processor, hardware (e.g., digital or analog) circuitry including but not limited to 
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Application Specific Integrated Circuit( s) [ ASIC], and ( where appropriate) state machines 

capable of performing such functions. 

In terms of computer implementation, a computer is generally understood to comprise one or 

more processors or one or more controllers, and the terms computer and processor and 

5 controller may be employed interchangeably herein. When provided by a computer or 

processor or controller, the functions may be provided by a single dedicated computer or 

processor or controller, by a single shared computer or processor or controller, or by a plurality 

of individual computers or processors or controllers, some of which may be shared or 

distributed. Moreover, use of the term "processor" or "controller" shall also be construed to 

10 refer to other hardware capable of performing such functions and/or executing software, such 

as the example hardware recited above. 

In the example of Fig. 5 the platform depicted by line 70 has been illustrated as computer

implemented or computer-based platform. Another example platform for wireless terminal 

70(5) can be that of a hardware circuit, e.g., an application specific integrated circuit (ASIC) 

15 wherein circuit elements are structured and operated to perform the various acts described 

herein. 

Although the description above contains many specificities, these should not be construed as 

limiting the scope of the invention but as merely providing illustrations of some of the 

presently preferred embodiments of this invention. It will be appreciated that the scope of the 

2 0 present invention fully encompasses other embodiments which may become obvious to those 

skilled in the art, and that the scope of the present invention is accordingly not to be limited. 

Reference to an element in the singular is not intended to mean "one and only one" unless 

explicitly so stated, but rather "one or more." All structural and functional equivalents to the 

elements of the above-described embodiments that are known to those of ordinary skill in the 

2 5 art are expressly incorporated herein by reference and are intended to be encompassed hereby. 

Moreover, it is not necessary for a device or method to address each and every problem sought 

to be solved by the present invention, for it to be encompassed hereby. 
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CLAIMS 

18 

1. Method in a network node for network based control of report messages in a wireless 

communications network, the network node (28) being configured to serve a user 

equipment (30), UE, and to receive report messages from the UE (30), the method 

5 compnsmg: 

10 

sending (S62) a request to the UE to start transmitting logged measurements in a report 

message; 

receiving (S64) the report message comprising logged measurements; 

determining (S66) if the received report message comprises an indicator of additional 

logged measurements not yet transmitted; and if so, 

deciding (S68) if the additional logged measurements are to be requested. 

2. The method according to claim 1, wherein the method comprises receiving (S71), from the 

UE, an indication of existents of logged measurements that are available. 

3. The method according to any of claims 1 or 2, wherein the logged measurements comprises 

15 one or more of the following: measurement time stamps for each performed measurement; 

UE buffer state condition; positioning information of UE; periodically measured downlink 

pilot signal strength; serving cell conditions; transmit power headroom conditions; paging 

channel failure( s ); and broadcast channel failure( s ). 

4. The method according to any preceding claim, wherein the report message is received 

2 0 directly from the UE or via another network node. 

5. The method according to any preceding claim, wherein the deciding (S68) is based on one 

or more of the following: interference level experienced in a cell; radio condition 

measurements experienced in a cell; available radio resource; network node capacity; UE 

buffer state condition etc. 

2 5 6. The method according to any preceding claim, wherein the determining (S66) comprises 

determining if the indicator indicates that there is logged measurements in a buffer of the 

UE that do, or do not, fit in a single subsequent report message. 
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7. The method according to claim 6, wherein the deciding (S68) comprises deciding (S79) to 

request all the logged measurements in the buffer of the UE in one subsequent request. 

8. The method according to any preceding claim, wherein the method comprises receiving a 

previously sent report message from another network node(s ), automatically or upon 

5 request. 

9. The method according to any preceding claim, wherein the sending of a request is initiated 

by a UE handover procedure from another network node to the network node. 

10. The method according to claim 9, wherein the method comprises receiving a network node 

message from the other network node comprising UE specific information. 

10 11. The method according to claim 10, wherein the UE specific information comprises the 

indicator of additional logged measurements not yet transmitted. 

12. A network node (28) for network based control of report messages m a wireless 

communications network, the network node (28) being configured to serve a user 

equipment (30), UE, and to receive report messages from the user equipment (30), the 

15 network node comprises: 

20 

a network node communications interface (52) configured to send a request to the UE 

to start transmitting logged measurements in a report message, and to receive the report 

message comprising the logged measurements; 

a network node processor circuit ( 50) configured to determine if the received report 

message comprises an indicator of additional logged measurements not yet transmitted; 

and if so, to decide if the additional logged measurements need to be requested. 

13. The network node (28) according to claim 12, wherein the network node communications 

interface (52) is configured to receive, from the UE, an indication of an existents of logged 

measurements that are available. 

2 5 14. The network node (28) according to any of claims 12 or 13, wherein the logged 

measurements comprises one or more of the following: measurement time stamps for each 

performed measurement; UE buffer state condition; positioning information of UE; 

periodically measured downlink pilot signal strength; serving cell conditions; transmit 
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power headroom conditions; pagmg channel failure(s); maximum required memory 

supported by UE; and broadcast channel failure(s). 

15. The network node (28) according to any of claims 12 to 14, wherein the network node 

communications interface (52) is configured to request the report message directly from the 

5 UE or from another network node. 

16. The network node (28) according to any of claims 12 to 15, wherein the network node 

processor circuit ( 50) is configured to decide if the additional logged measurements need to 

be requested based on one or more of the following: interference level experienced in a 

cell; radio condition measurements experienced in a cell; available radio resource; network 

10 node capacity; UE buffer state condition etc .. 

17. The network node (28) according to any of claims 12 to 16, wherein the network node 

processor circuit (50) is configured to the determine if the indicator indicates that there is 

logged measurements in a buffer of the UE that do, or do not, fit in a single subsequent 

report message. 

15 18. The network node (28) according to claim 17, wherein the network node processor circuit 

( 50) is configured to decide to request all the logged measurements in the buffer ( 44) of the 

UE in one subsequent request. 

19. The network node (28) according to any of claims 12 to 18, wherein the network node 

communications interface (52) is configured to request the report message upon receiving a 

2 0 UE access request initiated by a UE handover procedure from another network node to the 

network node. 

20. The network node (28) according to claim 19, wherein the network node communications 

interface (52) is configured to receive a network node message from the other network 

node comprising UE specific information. 

2 5 21. The network node (28) according to claim 19 wherein the UE specific information 

comprises the indicator of additional logged measurements not yet transmitted. 

22. Method in a User Equipment (30), UE, for assisting in network based control of report 

messages in a wireless communications network, the UE (30) being in connection with a 
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serving network node (28) and configured to transmit report messages to the network node 

(30) upon request, and wherein the UE (30) is configured to periodically perform radio 

condition measurements and store the periodically performed measurements in a UE buffer 

( 44) as logged measurements, the method comprising: 

5 - receiving (S82) a request from the network node (28) to start transmitting logged 

measurements in a report message; 

determining (S84) if the logged measurements fit in the report message; and if not, 

including (S86) in the report message an indicator of additional logged measurements 

not yet transmitted; and, 

10 - transmitting (S88) the report message, comprising the indicator, to the network node 

(28) as a response to the request. 

23. The method according to claim 22, wherein the including comprises including a reporting 

time stamp in the report message. 

24. The method according to any of claims 22 or 23, wherein the logged measurements that are 

15 transmitted to the network node are further deleted from the buffer of the UE. 

25. The method according to any of claims 22 to 24, wherein the logged measurements that are 

oldest in the buffer are reported first. 

26. A User Equipment (30), UE, for assisting in network based control of report messages in a 

wireless communications network, the UE (30) being in connection with a serving network 

2 0 node (28) and configured to transmit report messages to the network node (30), and 

wherein the UE (30) is configured to periodically perform radio condition measurements 

and store the periodically performed measurements in a buffer as logged measurements, the 

UE (30) comprises: 

25 

a UE communications interface ( 42) configured to receive a request from the network 

node (28) to start transmitting logged measurements in a report message, and to 

transmit the report message comprising the logged measurements; 
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a UE processor circuit ( 40) configured to determine if the logged measurements fits in 

the report message, and if not, indicating in the report message to be transmitted an 

existents of additional logged measurements not yet transmitted. 

27. The User Equipment (30) according to claim 26, wherein the UE processor circuit (40) is 

5 configured to add a reporting time stamp to the reporting message. 

28. The User Equipment (30) according to any of claims 26 or 27 wherein the logged 

measurements that are transmitted to the network node are further deleted from the buffer 

of the UE. 

29. The User Equipment (30) according to any of claims 26 to 28, wherein the logged 

10 measurements that are oldest in the buffer are transmitted first. 

30. The User equipment (30) according to any of claims 26 to 29, wherein the logged 

measurements are Minimizing Drive Tests, MDT, log data. 
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ABSTRACT 

23 

This disclosure pertains to a method in a network node, a method in user equipment, a network 

node and user equipment in a wireless communications network. More particularly, there is 

provided methods and platforms for network based control of report messages comprising 

5 logged measurements in a wireless communications network. In accordance with some 

example embodiments, a UE (30) that has stored logged data i.e. logged measurements that are 

bigger than a single transmission packet, i.e. report message, segments the logged 

measurements and sends only a portion of the logged measurements that fits into a single 

report message. The UE (30) also indicates to a network node (28) that additional logged 

10 measurements exist at the UE buffer ( 44 ). 

(For publication Fig. 3) 
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Appl. No. To be assigned 
Atty. Ref.: 2380-1599 
December 28, 2010 

AMENDMENTS TO THE TITLE: 

Please amend the title as follows: 

MINIMIZING DRIVE TEST LOGGED DATA REPORTINGNETI'VORK BASED 

CO~JTROL OF REPORT MESSAGES IN A \'VIRELESS COMMU~UCATIONS 

NETWORK 
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Preliminary Amendment 
PERSSON et al. - National Phase of PCT/SE2010/051355 
Appl. No. To be assigned 
Atty. Ref.: 2380-1599 
December 28, 2010 

AMENDMENTS TO THE SPECIFICATION: 

Page 1, after the title insert the following: 

This application is the U.S. national phase of International Application No. 

PCT/SE2010/051355, filed 9 December 2010, which designated the U.S. and claims the 

benefit to US Provisional No. 61/389,581, filed 4 October 2010, the entire contents of 

each of which are hereby incorporated by reference. 
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Preliminary Amendment 
PERSSON et al. - National Phase of PCT/SE2010/051355 
Appl. No. To be assigned 
Atty. Ref.: 2380-1599 
December 28, 2010 

AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions, and listings, of claims in the 

application: 

1. (Currently Amended) Method in a network node for network based control of report 

messages in a wireless communications network, the network node~ being 

configured to serve a user equipment~, UE, and to receive report messages 

from the UE~, the method comprising: 

- sending (S62) a _request to the UE to start transmitting logged measurements in a 

report message; 

- receiving (S64) the report message comprising logged measurements: 

- determining (S66) if the received report message comprises an indicator of 

additional logged measurements not yet transmitted; and if so, 

- deciding ~ if the additional logged measurements are to be requested. 

2. (Currently Amended) The method according to claim 1, wherein the method 

comprises receiving (S71), from the UE, an indication of existents of logged 

measurements that are available. 

3. (Currently Amended) The method according to claim 1 any of claims 1 or 2, 

wherein the logged measurements comprises one or more of the following: 

measurement time stamps for each performed measurement; UE buffer state 

condition; positioning information of UE; periodically measured downlink pilot 

-4-
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Preliminary Amendment 
PERSSON et al. - National Phase of PCT/SE2010/051355 
Appl. No. To be assigned 
Atty. Ref.: 2380-1599 
December 28, 2010 

signal strength; serving cell conditions; transmit power headroom conditions; 

paging channel failure(s); and broadcast channel failure(s). 

4. (Currently Amended) The method according to claim 1 any 13Feceding claim, 

wherein the report message is received directly from the UE or via another network 

node. 

5. (Currently Amended) The method according to claim 1 any i:;>receding claim, 

wherein the deciding (Se8) is based on one or more of the following: interference 

level experienced in a cell; radio condition measurements experienced in a cell; 

available radio resource; network node capacity; UE buffer state condition etc. 

6. (Currently Amended) The method according to claim 1 any 13receding claim, 

wherein the determining (See) comprises determining if the indicator indicates that 

there is logged measurements in a buffer of the UE that do, or do not, fit in a single 

subsequent report message. 

7. (Currently Amended) The method according to claim 6, wherein the deciding (Se8) 

comprises deciding (S?Q) to request all the logged measurements in the buffer of 

the UE in one subsequent request. 

8. (Currently Amended) The method according to claim 1 any 13Feceding claim, 

wherein the method comprises receiving a previously sent report message from 

another network· node(s), automatically or upon request. 

- 5 -
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Atty. Ref.: 2380-1599 
December 28, ~010 

9. (Currently Amended) The method according to claim 1 any preoeeling olaim, 

wherein the sending of a request is initiated by a UE handover procedure from 

another network node to the network node. 

10. (Original) The method according to claim 9, wherein the method comprises 

receiving a network node message from the other network node comprising UE 

specific information. 

11. (Original) The method according to claim 10, wherein the UE specific information 

comprises the indicator of additional logged measurements not yet transmitted. 

12 .. (Currently Amended) A network node~ for network based control of report 

messages in a wireless communications network, the network node~ being 

configured to serve a user equipment~, UE, and to receive report messages 

from the user equipment-f30t, the network node·comprises: 

- a network node communications interface~ configured to send a request to 

the UE to start transmitting logged measurements in a report message, and to 

receive the report message comprising the logged measurements; 

- a network node processor circuit--faGt configured to determine if the received 

report message comprises an indicator of additional logged measurements not 

yet transmitted; and if so, to decide if the additional logged measurements need 

to be requested. 

- 6 -
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PERSSON et al. - National Phase of PCT/SE2010/051355 
Appl. No. To be assigned 
Atty. Ref.: 2380-1599 
December 28, 2010 

13. (Currently Amended) The network node~ according to claim 12, wherein the 

network node communications interface~ is configured to receive, from the UE, 

an indication of an existents of logged measurements that are available. 

14. (Currently Amended) The network node~ according to claim 12any ef olaims 12 

~. wherein the logged measurements comprises one or more of the following: 

measurement time stamps for each performed measurement; UE buffer state 

condition; positioning information of UE; periodically measured downlink pilot 

signal strength; serving cell conditions; transmit power headroom conditions; 

paging channel failure(s); maximum required memory supported by UE; and 

broadcast channel failure(s). 

15. (Currently Amended) The network node~ according to claim 12any of olaims 12 

t-o---:1-4, wherein the network node communications interface---fa2t is configured to 

request the report message directly from the UE or from another network node. 

16. (Currently Amended) The network node~ according to claim 12any ef olaims 12 

te--4&, wherein the network node processor circuit--fWt is configured to decide if the 

additional logged measurements need to be requested based on one or more of 

the following: interference level experienced in a cell; radio condition 

measurements experienced in a cell; available radio resource; network node 

capacity; UE buffer state condition etc. 
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PERSSON et al. - National Phase of PCT/SE2010/051355 
Appl. No. To be assigned 
Atty. Ref.: 2380-1599 
December 28, 2010 

17. (Currently Amended) The network node~ according to claim 12any of claims 12 

te----1-e, wherein the network node processor circuit~ is configured to the 

determine if the indicator indicates that there is logged measurements in a buffer of 

the UE that do, or do not, fit in a single subsequent report message. 

18. (Currently Amended) The network node~ according to claim 17, wherein the 

network node processor circuit~ is configured to decide to request all the 

logged measurements in the buffer-t441 of the UE in one subsequent request. 

19. (Currently Amended) The network node~ according to claim 12any of claims 12 

to--1-8, wherein the network node communications interface~ is configured to 

request the report message upon receiving a UE access request initiated by a UE 

handover procedure from another network node to the network node. 

20. (Currently Amended) The network node~ according to claim 19, wherein the 

network node communications interface~ is configured to receive a network 

node message from the other network node comprising UE specific information. 

21. (Currently Amended) The network node~ according to claim 19 wherein the UE 

specific information comprises the indicator of additional logged measurements not 

yet transmitted. 

22. (Currently Amended) Method in a User Equipment~. UE, for assisting in 

network based control of report messages in a wireless cpmmunications network, 

the UE~ being in connection with a serving network node~ and configured to 

- 8 -
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PERSSON et al. - National Phase of PCT/SE2010/051355 
Appl. No. To be assigned 
Atty. Ref.: 2380-1599, 
December 28, 2010 

transmit.report messages to the network node~ upon request, and wherein the 

UE~ is configured to periodically perform radio condition measurements and 

store the periodically performed measurements in a UE buffer--(44f as logged 

measurements, the method comprising: 

- receiving (S82) a request from the network node~ to start transmitting logged 

measurements in a report message; 

- determining (S84) if the logged measurements fit in the report message; and if 

not, 

- including (S86) in the report message an indicator of additional logged 

measurements not yet transmitted; and, 

- transmitting (S88) the report message, comprising the indicator, to the network 

node-f2it as a response to the request. 

23. (Original) The. method according to claim 22, wherein the including comprises 

including a reporting time stamp in the report message. 

24. (Currently Amended) The method according to claim 22any of claims 22 or 23, 

wherein the logged measurements that are transmitted to the network node are 

further deleted from the buffer of the UE. 

25. (Currently Amended) The method according to claim 22any of claims 22 to 24, 

wherein the logged measurements that are oldest in the buffer are reported first. 
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Atty. Ref.: 2380-1599 
December 28, 2010 

26. (Currently Amended) A User Equipment~. UE, for assisting in network based 

control of report messages in a wireless communications network, the UE~ 

being in connection with a serving network nod~~ and configured to transmit 

report messages to the network node~. and wherein the UE~ is configured 

to periodically perform radio condition measurements and store the periodically 

performed measurements in a buffer as logged measurements, the UE~ 

comprises: 

- a UE communications interface~ configured to receive a request from the 

network node~ to start transmitting logged measurements in a report 

message, and to transmit the report message comprising the logged 

measurements; 

- a UE processor circuit~ configured to determine if the logged measurements 

fits in the report message, and if not, indicating in the report message to be 

transmitted an existents of additional logged measurements not yet transmitted. 

27. (Currently Amended) The User Equipment~ according to claim 26, wherein the 

UE processor circuit--f4-0t is configured to add a reporting time stamp to the 

reporting message. 

28. (Currently Amended) The User Equipment~ according to claim 26any of claims 

26 or 27 wherein the logged measurements that are transmitted to the network 

node are further deleted from the buffer of the UE. 
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PERSSON et al. - National Phase of PCT/SE2010/051355 
Appl. No. To be assigned 
Atty. Ref.: 2380-1599 
December 28, 2010 

29. (Currently Amended) The User Equipment~ according to claim 26any of claims 

26 to 28, wherein the logged measurements that are oldest in the buffer are 

transmitted first. 

30. (Currently Amended) The User equipment~ according to claim 26any of claims 

26 to 29, wherein the logged measurements are Minimizing Drive Tests, MDT, log 

data. 

- 11 -
1735433 

IPR2022-00459 
Apple EX1002 Page 48



PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 

(Chapter II of the Patent Cooperation Treaty) 

Applicant's or agent's file reference 

P32817WO1 

International application No. 

PCT JSE201 0iOS 1355 

(PCT Article 36 and Rule 70) 

FOR FURTHER ACTION 

International filing date (dayAnonthl}'ear) 

09.12.2010 

International Patent Classification (IPC) ornational classification and IPC 

INV. H04W24/10 

Applicant 

Telefonaktiebolaget L M Ericsson (publ) 

See Form PCTAPEA/416 

Priority date (daylfnonthl}'ear) 

04.10.2010 

1. This report is the international preliminary examination report, established by this International Preliminary Examining 
Authority under Article 35 and transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of~ sheets, including this cover sheet. 
3. This report is also accompanied by ANNEXES, comprising: 

a. 0 (sent to the applicant and to the International Bureau) a total of 14 sheets, as follows: 
0 sheets of the description, claims and/or drawings which have been amended and/or sheets containing 

rectifications authorized by this Authority, unless those sheets were superseded or cancelled, and any 
accompanying letters (see Rules 46.5, 66.8, 70.16, 91.2, and Section 607 of the Administrative 
Instructions). 

D sheets containing rectifications, where the decision was made by this Authority not to take them into account 
because they were not authorized by or notified to this Authority at the time when this Authority began to 
draw up this report, and any accompanying letters (Rules 66.4bis, 70.2(e), 70.16 and 91.2). 

0 superseded sheets and any accompanying letters, where this Authority either considers that the 
superseding sheets contain an amendment that goes beyond the disclosure in the international application 
as filed, or the superseding sheets were not accompanied by a letter indicating the basis for the 
amendments in the application as filed, as indicated in item 4 of Box No. I and the Supplemental Box (see 
Rule 70.16(b)). 

b. 0 (sent to the International Bureau only) a total of (indicate type and number of electronic carrier(s)) , containing a 
sequence listing, in electronic form only, as indicated in the Supplemental Box Relating to Sequence Listing (see 
paragraph 3bis of Annex C of the Administrative Instructions). 

4. This report contains indications relating to the following items: 

0 Box No. I Basis of the report 
0 Box No. II Priority 
0 Box No. Ill Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
0 Box No. IV Lack of unity of invention 
0 Box No. V Reasoned statement under Article 35(2) 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 
0 Box No. VIII Certain observations on the international application 

Date of submission of the demand 

03.08.2012 

Name and mailing address of the international 
preliminary examining authority: 

European Patent Office 
0-80298 Munich 
Tel. +49 89 2399 - 0 
Fax: +49 89 2399 - 4465 

Form PCTAPEA/409 (Cover Sheet) (July 2011) 

Date of completion of this report 

21.12.2012 

Authorized officer 

Pasini, Enrico 

Telephone No. +49 89 2399-6968 

IPR2022-00459 
Apple EX1002 Page 49



INTERNATIONAL PRELIMINARY REPORT 
ON PATENTABILITY 

Box No. I Basis of the report 

1 . With regard to the language, this report is based on 

~ the international application in the language in which it was filed 

□ a translation of the international application into , which is the language 
of a translation furnished for the purposes of: 
□ international search (under Rules 12.3(a) and 23.1 (b)) 
□ publication of the international application (under Rule 12.4(a)) 

International application No. 
PCT IS E2010,,051355 

□ international preliminary examination (under Rules 55.2(a) and/or 55.3(a) and (b)) 

2. With regard to the elements* of the international application, this report is based on (replacement sheets which 
have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed 11 and are not annexed to this report): 

Description, Pages 

1-3, 5-15 

4,4a, 16, 17 

Claims, Numbers 

27-30 

1-26 

Drawings, Sheets 

1'6-6'6 

as originally filed 

filed with telefax on 16-10-2012 

as originally filed 

filed with telefax on 16-10-2012 

as originally filed 

□ a sequence listing - see Supplemental Box Relating to Sequence Listing. 

3. □ The amendments have resulted in the cancellation of: 
□ the description, pages 
□ the claims, Nos. 
□ the drawings, sheetsAigs 
□ the sequence listing (specify): 
□ any table(s) related to sequence listing (specify): 

4. □ This report has been established as if (some of) the amendments annexed to this report and listed below 
had not been made, since either they are considered to go beyond the disclosure as filed, or they were not 
accompanied by a letter indicating the basis for the amendments in the application as filed, as indicated in the 
Supplemental Box (Rules 70.2(c) and (c-bis)): 

□ the description, pages 
□ the claims, Nos. 
□ the drawings, sheetsAigs 
□ the sequence listing (specify): 

Form PCT 11 PEA/ 409 (July 2011) 

IPR2022-00459 
Apple EX1002 Page 50



INTERNATIONAL PRELIMINARY REPORT 
ON PATENTABILITV 

5. □ This report has been established: 

International application No. 
PCT!SE2010!051355 

□ taking into account the rectification of an obvious mistake authorized by or notified to this Authority 
under Rule 91 (Rules 66.1(d-bis) and 70.2(e)). 

□ without taking into account the rectification of an obvious mistake authorized by or notified to this 
Authority under Rule 91 (Rules 66.4bis and 70.2(e)). 

6. □ Supplementary international search report(s) from Authority(ies) hashlave been received and taken into 
account in establishing this report (Rule 45bis.8(b) and (c)). 

Box No. II Priority 

1. □ This report has been established as if no priority had been claimed due to the failure to furnish within the 
prescribed time limit the requested: 
□ copy of the earlier application whose priority has been claimed (Rule 66.7(a)). 
□ translation of the earlier application whose priority has been claimed (Rule 66.7(b)). 

2. □ This report has been established as if no priority had been claimed due to the fact that the priority claim has 
been found invalid (Rule 64.1 ). Thus for the purposes of this report, the international filing date indicated 
above is considered to be the relevant date. 

3. Additional observations, if necessary: 

see separate sheet 

Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1 . Statement 

Novelty (N) Yes: 

No: 

Inventive step (IS) Yes: 

No: 

Industrial applicability (IA) Yes: 

No: 

2. Citations and explanations (Rule 70.7): 

see separate sheet 

Form PCTAPEA/ 409 (July 2011) 

Claims 

Claims 

Claims 1-26 

Claims 

Claims 1-26 

Claims 

IPR2022-00459 
Apple EX1002 Page 51



INTERNATIONAL PRELIMINARY REPORT 
ON PATENTABILITY 

Box No. VI Certain documents cited 

1. Certain published documents (Rule 70.10) 

and /or 

2. Non-written disclosures (Rule 70.9) 

see separate sheet 

Box No. VIII Certain observations on the international application 

International application No. 
PCTISE2010/051355 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 

Form PCTAPEN 409 (July 2011) 

IPR2022-00459 
Apple EX1002 Page 52



,,INTERNATIONAL PRELIMINARY 
REPORT ON PATENTABILITY 
(SEPARATE SHEET) 

Cited Documents 

International application No. 

PCT/SE2010/051355 

The following documents are referred to in this communication; the numbering will be 
adhered to in the rest of the procedure: 

01: 3GPP R2-103086 

02: WO 2006 / 016690 A 1 

03: 3GPP R2-104813 

04: 3GPP R2-103173 

and also 

05 : 3GPP R2-106238 (P doc) 

06: 3GPP R2-106198 (P doc) 

07: 3GPP TS.37320 V1 .1.0 (P doc) 

Re Item I 

Basis of the report 

1. 

The amendment filed with the telefax of 16.10.2012 introduces subject-matter which 
extends beyond the content of the application as filed, contrary to Article 34(2)(b) 
PCT. 

Amended claims 18 and 22 define, in a same "report message"the presence of two 
separate information elements as "indicator of additional logged measurements" and 
"indicator of a UE buffer state condition". From the original description and claims, 
however, it is only derivable, directly and unambiguously, that: 

a) 11The logged measurements may comprise one or more of the following: 
measurement time stamps for each performed measurement; UE buffer state 
condition"; 

b) "The network node processor circuit... may be configured to decide if the additional 
logged measurements need to be requested based on ... UE buffer state condition 11

; 

c) "The network node processor circuit may be configured to decide to request all the 
Jogged measurements in the buffer of the UE in one subsequent request, or 
repeatedly upon receiving each report message. The decision may also be based on 
received status information of the buffer"; 
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International application No. 

PCT/SE2010/051355 

d) "The UE will, if more logged measurements are still available, set a 11more" or 
"additional" bit indicating to the network node or by other means indicate to the 
network node, that there are more logged measurements available" and "the network 
node will then, when it believes more data should be obtained e.g. based on: 
interference level experienced in a cell; radio condition measurements experienced in 
a cell; available radio resource; network node capacity; UE buffer state condition etc." 

I.e. while it is indeed disclosed that retrieval of the additional logged measurements 
can be based on a 11received buffer state indication", there is instead no indication 
from which it is directly and unambiguously derivable that this should or might be 
received in a same report message as the "indicator of additional logged 
measurements", as instead claimed in the amended claims 18 and 22. 

Re Item VIII 

Certain observations on the international application 

The claims do not meet the requirements of clarity (Article 6 PCT) for the following 
reasons. 

1. 

Despite the objection under Item I above, the fact that the UE sends "status 
information of the buffer" in addition to the "additional logged measurements indicator" 
represents an essential feature of the invention at the UE side as defined in claims 
1 and 10 in order to achieve the effect of the invention over the prior-art {see the 
Applicant's letter page 3 = permit a decision by the network on the retrieval based on 
UE-related conditions). 

Similarly, deciding whether the additional logged measurements are to be requested 
based, among others, on the 11UE buffer state condition" has been correctly defined in 
claims 1 and 10. However, in the absence of any corresponding feature defining that 
this "buffer state condition" information is also received from the UE by the network 
node, it is left unclear (Article 6 PCT) how this decision can possibly be achieved. 

Thus, claims 1 and 10 do not define all the essential features of the invention and, 
in any case, are not clearly (Article 6 PCT) defined in terms of the same or 
corresponding special technical features as defined in claims 18 and 22. 

Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 
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1. 

International application No. 

PCT /SE2010/051355 

Document D1 discloses (see in particular paragraphs 2.2. and 5.1 .3), according to 
the essential features of claim 1 a method in a network node for network based 
control of report messages in a wireless communications network, the network node 
being configured to serve a user equipment UE, and to receive report messages from 
the UE (see in particular paragraphs 2.2 an 5.1.3) the method comprising: 

- sending a request to the UE to start transmitting logged measurements in a report 
message (see in particular 5.1 .3: "measurement reporting is triggered by UE 
information request message'); 

- receiving the report message comprising logged measurements (see in particular 
2.2: "log transmitted in several segments" and 5.1.3 "logged measurement reports"). 

In D1 (see in particular 2.2) fragmentation of the logged data is applied whereby the 
log is transmitted in several segments. 

Difference: The subject-matter of claim 1 explicitly defines determining if a 
received message comprises an indicator of additional logged measurements not 
yet transmitted; and if so deciding if the additional logged measurements are to be 
requested based on an additional condition: interference, radio condition 
measurements, available resources, capacity or UE buffer state condition. 

Effect/ Problem: The technical effect and the resulting problem of said difference 
is that of providing a more flexible measurement data mechanism. 

Obviousness: D1 already clearly indicates the principles that a) transmission of the 
log can be segmented and b) the UE indicates when log data are available. It would 
be, thus, entirely evident that a normal implementation option is to provide an 
explicit indication, in case of segmentation, that there are still logged data. 

However, it appears that the subsequent step of deciding the retrieval of the data 
based on this information and the additional conditions defined in claim 1 would 
not be disclosed or derivable from the cited documents. In particular: 

D2 discloses (see in particular the abstract and [0023]-[0024)) channel quality 
measurements stored at mobile terminals wherein the mobile terminals are generating 
reports. Additional reports refine the channel quality information sent in the first report 
and a field in the report indicates the mobility grade. The base station deduces from 
the field mobility grade how many additional reports will follow. However, D2 does not 
hint to the retrieval of remaining already logged data based on an additional 
condition. 
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D3 (see in particular paragraphs 1, 2, 2.1, option 1 & 2) indicates availability of MDT 
data with one bit and the network can decide to retrieve the data based on this 
indication. A retrieve bit can be used to retrieve any remaining MDT logged data or the 
NB may choose not to retrieve the data. However, there is no hint to the retrieval of 
remaining data based on a corresponding indication and an additional condition as in 
claim 1. 

D4 (see in particular pages 1-2) discloses various implementation option, with the hint 
to retrieval of partial logs of MDT. 

Thus, the subject-matter of claim 1 meets the requirements of the Article 33 PCT. 

2. 

Similar observations as in V-1 above are applicable to the corresponding subject
matter of independent claims 18 and, with similar reasoning, to claims 10 and 22, 
relating to the provision of additional logged data and, additionally, of buffer state 
information. 

Therefore, the subject-matter of independent claims 10, 18 and 22 also meets the 
requirements of the Article 33 PCT. 

Re Item VI 

Certain documents cited 

1. 

Documents D5, D6, D7 are 3GPP documents published in the priority interval of the 
present application and they disclose a method for network based control of report 
messages based on the explicit indication that MDT log data were not completely 
transferred according to the same principle of the present application. 

a) D5 (see in particular paragraph 5.1.1.3 and sub-paragraphs), 

b) D6 (see in particular paragraph 5.1.1.3 and sub-paragraphs), 

c) D7 (see in particular paragraph 5.1.1.3 and sub-paragraphs). 

Buffer status reporting, as defined in claims 18 and 22 (see also Item I above) is 
normally known in the art. Thus, the disclosure of any of D4, D5 or D6 would become 
relevant in respect of the requirements of the Article 33(3) PCT in case the claimed 
priority date of 04.10.2010 turns out not to be validly claimed. 

Re Item II 
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The priority has been considered provisionally valid as the priority document was not 
yet available to the IPEA at the time of establishment of this written opinion. 
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RESPONSE TO 'WRITTEN OPINION 

Dear Sir: 
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In response to the Written Opinion dated 12 May 2011, Applicant respectfully 

requests the Examiner to reconsider the claims of this application in view of the 

amendments and comments set forth below. 

Enclosures 

• Replacement claim pages numbered 18-221 containing claims 1-26 

(renumbered)(in triplicate). 

• Replacement description pages numbered 41 4~ 161 and 17 {in triplicate). 

Summary of Written Opinion 

The ISA set forth a reasoned statement with regard to claims 1-30 of the patent 

application. Claims 1~30 were found to lack inventive step in view of Documents Dl

D4. Independent claims 1, 12, 22, and 26 were found to lack inventive step in view of 

Document D1 (3OPP R2 .. 103086) and D2 (WO 2006/016690 Al). The dependent 

claims were found to lack inventive step in view of Dl, D2, D3 (3GPP R2-104813) 

and D4 {3OPP R2-l 03173). 

Swnmmy of Amendments 
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Original claims 1-30 have been amended and renumbered as claims 1-26. 

Substitute pages 18-22 include claims 1-26 as amended and renumbered. 

The background section of the description has been emended to add a brief 

discussion of cited documents Dl-D3. Pages 16 and 17 have been amended to delete 

or rewrite several paragraphs reciting that the invention is not limited by the disclosed 

embodiments. 

Re Item VIII 

The Examiner objected to the claims and description for various clarity issues. 

1. Claims 2 and 13 misspelled "existence" as "existents'•. Claims 2 and 

13 have been cancelled, rendering this objection moot. 

2. Claims 5 and 16 recited the unclear term .. etc.". Claims 5 and 16 have 

been cancelled, rendering this objection moot. The claimed feature that originally 

recited "etc.» has been incorporated into amended independent claims 1 and 10, and 

the "etc.', has been deleted. Withdrawal of the objection is respectfully requested. 

3. Pages 16 and 17 cf the description contained several paragraphs 

reciting that the invention is not limited by the disclosed embodiments. The 

Applicant has amended pages 16 and 17 to delete the objectionable language. 

Withdrawal of the objection is respectfully requested. 

Arguments Re Item V 

The Examiner rejected independent claims 1, 12, 22, and 26 (renumbered as 

claims 1, 10, 18, and 22, respectively) for lacking inventive step in view of Document 

D l and D2. Regarding claim 1, for example 6 the Examiner argued that D l discloses 

sending a log of measurement reports in several segments, and thus the difference 

between D l and the subject matter of claim 1 is that claim 1 recites that the UE 

includes in its report message, Bn indicator of additional logged measurements not yet 

transmitted. He further argued that D2 discloses a field in a channel quality report 

indicating a mobility grade from which the base station should be able to deduce how 

many additional reports will follow. 
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The Applicant notes that neither D 1 nor D2 expressly disclose the UE 

including in its report message, an indicator of additional logged measurements not 

yet transmitted. D2 is cited for this purpose, but only discloses an indicator of a 

mobility grade from which the base station should be able to deduce how many 

additional reports will follow. 

Furthermore, the Examiner has concentrated on a technical problem of how to 

provide indicator signaling more efficiently, and the technical effect of the invention 

being to use less radio resources. While this is a technical effect of the invention. it is 

not the only effect. For example, claim. 1 also recites that the network node decides 

whether the additional logged measurements are to be requested. The Examiner cited 

section 5.1.3 ofDl for disclosing, "the network can decide to retrieve the logged data 

base on this indication." However, the indication referred to in this passage is the 

earlier indication sent by the UE to prompt the network to initially request the logged 

measurements. This process is shown in FIG. 1 and is acknowledged to be prior art. 

There is no disclosure in D 1 of the network deciding to retrieve additional logged 

measurements that were not sent in the initial report. 

A review of Dl-D4 has not revealed any disclosure or ~uggestion of the 

network node deciding whether to request additional logged measurements indicated 

in a report message to be available. This feature is recited in independent claims 1, 

121 22, and 26, and has the technical effect of providing the network node with the 

flexibility to request the additional measurements or not For example. the network 

node may decide not to request the measurements if radio resources are not currently 

available. Or the network node may decide to request the measurements if the UE 

indicates its buffer state is full. This feature is not disclosed or suggested by D 1-D4. 

Therefore: the allowance of claims 1, 12,221 and 26 is respectfully requested. 

The Applicant has further amended independent claims 1 and l 0 to recite that 

the network node decides whether the additional logged measurements are to be 

requested based on one or more of the following: interference level experienced in a 

cell; radio condition measurements experienced in a cell; available radio resources; 

network node capacity; and UE buffer state condition. 

: 16.10.201215:10:45 • 16.10.2012 15:15:20. This page 5 of 18 was completed at 16.10.201215:11:57 
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The fact that the UE may report its buffer state is disclosed in the description 

on page 8, lines 4"8. The fact that the network node considers interference level 

experienced in a cell; radio condition measurements experienced in a cell; available 

radio resources; network node capacity; and UE buffer state condition is disclosed in 

the description on page 81 lines 27-31. 

A review of Dl .. D4 has not revealed any disclosure or suggestion of the 

network node considering any of these factors when deciding whether to request 

additional logged measurements indicated in a report message to be available. 

Therefore, the allowance of amended claims 1 and 10 is respectfully requested. 

Allowance of dependent claims 2w9, 11 .. 17, 19 .. 21, and 23-26 is requested due 

to their recitation of additional features in combination with the features of the 

independent claims. 

Re Item VII 
1. The Examiner objected to the independent claims :for not being in two .. 

part format. The Applicant has recast the independent claims in two .. part format. 

2. The Examiner objected to the description for not describing the 

background art disclosed in documents D1-D3. The Applicant has amended the 

background section of the description to briefly summarize Dl-D3. 

3. The Examiner objected to an incorporation by reference on line 25 of 

page 17. The Applicant has deleted this material. 
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Conclgstop 

For all the above reasons, the Applicant respectfully requests a favorable 

exantlnation report for amended claims 1-26. 

Respectfully submitted. 

LJ\1~ 
Friedrich Kilhn 
European Patent Attomey 
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configuration needs to be provided from the OAM periodically to be conveyed to MDT 

capable UEs. 

For the other proposal, sending too many RRC packets in a row could, in poor radio 

environments or when handover would occur1 create problems with the radio connections and 

5 could also create unnecessary radio link failures that will make the users suffer and logged data 

be lost. 

Further details of the 30PP proposals may be found in Ericsson et al., "Further details on 

logged MDT measurement reporting'\ 3GPP Draft, R2-103086, 4 May 2010 (measurement 

reports may he sent in segments) and in Kyocera, "Inter-RAT MDT data retrieval and MDT 

10 (:re)-configurationt\ 3GPP Dr~ &2-104813, 17 August 2010 (UE sends indicator of available 

logged MDT data). 

Additionally, international patent application number WO 2006/016690 discloses a field in a 

channel quality report indicating a mobility grade from which the base station should be able to 

deduce how many additional reports will follow. 

15 SUMMARY 

The technology disclosed herein concerns network based control of report messages 

comprising logged measurements in a wireless communications network, which overcomes at 

least some of the above mentioned disadvantages a11d which allows multiple partial report 

messages to be sent. 

2 0 In accordance with some example embodiments, a UE that has stored logged data i.e. logged 

measurements that are bigger than a single transmission packet> i.e. report message, segments 

the data and sends only a portion of the data that fits into a single report message, and also 

indicates that more logged measurements exists at the UE. 

In a first example of embodiment, there is disclosed a method in a network node for network 

2 5 based control of report messages in a wireless communications network. The network node 

being configured to serve a user equipment, UE, and to receive report messages from the user 

equipment. The method comprises sending a request to the UE to start transmitting logged 

measurements in a report message. The network node then receives the report message 

comprising the logged measurements from the UE, and determines if the received report 

16.10.2012 15:10:45-16.10.201215:15:20. This page 8 of 18 was completed al 16.10.2012 15:12:37 
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message comprises an indicator of additional logged measurements not yet transmitted1 and if 

so, decides if the additional logged measurements need to be requested. 

In a second example of an embodiment there is disclosed a network node for network based 

control of report messages in a wireless communications network. The network node being 

5 configured to serve a user equipment, UE, and to receive report messages from the user 

equipment. The network node comprises a network node communications interface and a 

network node processor circuit. The network node communications interface being configured 

to send a request to the UE to start transmitting logged measurements in a report message, and 

to receive the report message comprising the logged measurements. The network node 

10 
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facilitates that the network node 28 may determine an appropriate time of reporting without 

loosing logged measurements. 

It will be appreciated by those skilled in the art that block diagrams of Fig. 2 herein may 

represent conceptual views of illustrative circuitry or other functional units embodying the 

5 principles of the technology. Similarly, it will be appreciated that any flow charts as of Fig. 3-

Fig. 6: state transition diagrams, pseudo code. and the like represent various processes which 

may be substantially represented in computer readable medium and so executed by a computer 

or processor, whether or not such computer or processor is explicitly shown. 

Functions of various elements including functional blocks of Fig. 2, including but not limited 

10 to those labeled or described as "computer", "processor" or "controller", may be provided 

through the use of hardware such as circuit hardware and/or hardware capable of executing 

software in the form of coded instructions stored on computer readable medium. Thus, such 

functions and illustrated functional blocks are to be understood as being either hardware

implemented and/or computer-implemented, and thus machine-implemented. 

15 In terms of hardware implementation, the functional blocks of network node 28 or UE 30 may 

include or encompasst without limitation, Digital Signal Processor (DSP) hardware, reduced 

instruction set processor, hardware (e.g., digital or analog) circuitry including but not limited to 

Application Specific Integrated Circuit(s) [ASIC], and (where appropriate) state machines 

capable of performing such functions. 

2 0 In terms of computer implementation, a computer is generally understood to comprise one or 

more processors or one or more controllers, and the terms computer and processor and 

controller may be employed interchangeably herein. Vlhen provided by a computer or 

processor or controller, the functions may be provided by a single dedicated computer or 

processor or controller, by a single shared computer or processor or controller, or by a. plurality 

2 5 of individual computers or processors or controllers, some of which may be shared or 

distributed. Moreover, use of the term "processorn or "controller" shall also be construed to 

refer to other hardware capable of performing such functions and/or executing software, such 

as the example hardware recited above. 

ln the example of Fig. 5 the platfonn depicted by line 70 has been illustrated as computer-

3 0 implemented or computer-based platform. Another example platform for wireless terminal 

·6.10.201215:10:45-16.10.201215:15:20. This page 10 of 18was completed at 16.10.201215:13:09 
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70(5) can be that of a hardware circuit, e.g., an application specific integrated circuit (ASIC) 

wherein circuit elements are structured and operated to perform the various acts described 

herein. 

As will be recognized by those skilled in the art~ the innovative concepts described in the 

5 present application can be modified and varied over a wide range of applications. 

Accordingly, the scope of patented subject matter should not be limited to any of the specific 

exemplary teachings discussed above, but is instead defined by the following claims. 

16.10.2012 15:10:45 - 16.10.2012 15:15:20. This page 11 of 18 was completed at 16.10.2012 15:13:17 
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CLAJM:S 

1. A method in a network node for network based control of report messages in a wireless 

communications networ~ the network node (28) being configured to serve a user 

equipment (30)t UE, and to receive report messages from the UE (30), wherein the network 

5 node sends a request to the UE to start transmitting logged measurements in a report 

. message. and receives the report message comprising logged measurements~ the method 

being characterized by the steps of: 

- determining (S66) whether the received report message includes an indicator of 

additional logged measurements not yet transmitted; and 

l O • when the received report message includes an indicator of additional logged 

15 

measurements not yet transmitted, deciding (S68) whether the additional logged 

measurements are to be requested based on one or more of the following: interference 

level experienced in a cell; radio condition measurements experienced in a cell; 

available radio resources; network node capacity; and UE buffer state condition. 

2. The method according to claim l, wherein the logged measurements comprise one or more 

of the following: measurement time stamps for each performed measurement; UE buffer 

state condition; positioning information of the UE; periodically measured downlink pilot 

signal strength; serving cell conditions; transmit power headroom conditions; paging 

20 channel failure(s); and broadcast channel failure(s). 

3. The method according to claim 1 or 2, wherein the report message is received directly from 

the UE or via another network node. 

2 5 4. The method according to any preceding claim, wherein the determining ($66) step 

comprises determining whether the indicator indicates that there are logged measurements 

in a buffer of the UE that do, or do not, fit in a single subsequent report message. 

5. The method according to olaim 4t wherein the deciding (S68) step comprises deciding 

3 0 (879) to request all the logged measw-ements in the buffer of the UB in one subsequent 

request. 
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6. The method according to any preceding claim> wherein the method comprises receiving a 

previously sent report message from another network node automatically or upon request. 

7. The method according to any preceding claim, wherein the sending of a request is initiated 

5 by a UE handover procedure from another network node to the network node. 

8. The method according to claim 9, wherein the method comprises receiving a network node 

message from the other network node comprising UE specific information. 

10 9. The method according to claim 10, wherein the UE specific information comprises the 

indicator of additional logged measurements not yet transmitted. 

l 0. A network node (28) for network based control of report messages in a wireless 

communications network, the network node (28) being configured to serve a user 

15 equipment (30)~ UEt and to receive report messages from the user equipment (30), wherein 

the network node includes a communications interface (52) configured to send a request to 

the UE to start transmitting logged measurements in a report message, and to receive the 
, 

report message comprising the logged measurements. wherein the network node is 

characterized by: 

2 0 - a network node processor circuit (50) configured to determine whether the received 

25 

report message includes an indicator of additional logged measurements not yet 

transmitted, and if so. to decide whether the additional logged measurements need to be 

requested based on one or more of the following: interference level experienced in a 

cell; radio condition measurements experienced in a cell; available radio resources; 

network node capacity; and UE buffer state condition. 

11. The network node (28) according to claim 10, wherein the logged measurements comprise 

one or more of the following: measurement time stamps for each performed measuremc::nt; 

UE buffer state condition; positioning information of the UE; periodically measured 

3 o downlink pilot signal strength; serving cell conditions; transmit power headroom 

conditions; paging channel failure(s); maximum required memory supported by UE; and 

broadcast channel failure(s). 

;_10.201215:10:45 - 16.10.2012 15:15:20. This page 13 of 18 was completed at 16.10.2012 15:13:55 
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12. The network node (28) according to claim 10 or 11, wherein the network node 

communications interface (S2) is configured to request the report message directly from the 

UE or from another network node. 

5 13. The network node (28) according to any of claims 10 to 12, wherein the network node 

processor circuit (50) is configured to the determine whether the indicator indicates that 

there are logged measurements in a buffer of the UE that do, or do not. fit in a single 

subsequent report message. 

10 14. The network node (28) according to claim 131 wherein the network node processor circuit 

(50) is configured to decide to request all the logged measurements in the buffer (44) of the 

UB in one subsequent request. 

15. The network node (28) according to any of claims 10 to 14, wherein the network node 

15 communications interface (52) is configured to request the report message upon receiving a 

UE access request initiated by a UE handover procedure from another network node to the 

network node. 

16. The network node (28) according to claim 15, wherein the network node communications 

2 0 interface (52) is configured to receive a network node message from the other network 

node comprising UE specific information. 

25 

17. The network node (28) according to claim 15, wherein the UE specific information 

comprises the indicator of additional logged measurements not yet transmitted. 

18. A method in a User Equipment (30)> UE> for assisting in network based control of report 

messages in a wireless communications network, the UE (30) being in connection with a 

serving network node (28) and configured to transmit report messages to the network node 

(30) upon request> and wherein the UE (30) is configured to periodically perform radio 

3 0 condition measurements, store the periodically performed measurements in a UE buffer 

(44) as logged measurements, and receive a request from the network node (28) to start 

transmitting logged measurements in a report message, the method being characterized by 

the steps of: 

6.10.201215:10:45- 16.10.2012 15:15:20. This page 14 of 18 was completed at 16.10.201215:14:13 
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- determining (S84) if the logged measurements fit in the report message; and if not, 

- including (S86) in the report message an indicator of additional logged measurements 

not yet transmitted and an indicator of a UE buffer state condition; 

• transmitting (S88) the report message. including the indicator. to the network node (28) 

5 as a response to the request; and 

- sending to the network node, an indication of a UE buffer state condition for use by the 

network node in deciclmg whether the additional logged measurements need to be 

requested. 

10 19. The method according to·claim 18, wherein the including comprises including a reporting 

15 

time stamp in the report message. 

20. The method according to claim 18 or 19. wherein the logged measurements that are 

transmitted to the network node are :further deleted from the buffer of the UB. 

21. The method according to any of claims 18 to 20~ wherein the logged measurements that are 

oldest in the buffer are reported first. 

22. A User Equipment (30), UE, for assisting in network based control of report messages in a 

2 0 wireless communications network, the UE (30) being in connection with a serving network 

node (28) and configured to transmit report messages to the network node (30), and 

wherein the UE (30) is configured to periodically perform radio condition measurements, 

store the periodically performed measurements in a buffer as logged measurements, receive 

a request from the network node (28) to start transmitting logged measurements in a report 

2 5 message, and transmit the report message comprising the logged measurementsi wherein 

the UE (30) is characterized by: 

- a UE processor circuit (40) configured to determine whether the logged measw-ements 

fits in the report message, and if not, indicating in 1he report message to be tramsmittcd 

· that there are additional logged measurements not yet transmitted; and 

3 0 - a UE communications interface ( 42) configured to send to the network node (28), an 

indication of a UE buffer state condition for use by the network node in deciding 

whether the additional logged measurements need to be requested. 

6.10.201215:10:45-16.10.201215:15:20. This page 15 of 18 was completed at 16.10.2012 15:14:32 
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23. The User Equipment (30) according to claim 22, wherein the UE processor circuit (40) is 

configured to add a reporting time stamp to the reporting message. 

24. The User Equipment (30) according to c1aim 21 or 22 wherein the logged measurements 

5 that sre ttansmitted to the network node are further deleted :from the buffer of the UE. 

25. The User Equipment (30) according to any of claims 22 to 24, wherein the logged 

measurements that are oldest in the buffer are transmitted first. 

1 0 26. The User equipment {30) according to any of claims 22 to 25, wherein the logged 

measurements are Minimizing Drive Tests. MDTt log data. 
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MINIMIZING DRIVE TEST LOGGED DATA 

REPORTING 

TECHNICAL FIELD 

[0001] This invention pertains to telecommunications, and particularly to the reporting 

5 of measurements by a wireless terminal to a radio access network (RAN). 

BACKGROUND 

[0002] In a typical cellular radio system, wireless terminals (also known as mobile 

stations and/or user equipment units (UEs)) communicate via a radio access network 

(RAN) to one or more core networks. The wireless terminals can be mobile stations or 

1 o user equipment units (UE) such as mobile telephones ("cellular" telephones) and 

laptops with witeless capability (e.g., mobile termination), and thus can be,Tor~ 

example, portable, pocket, hand-held, computer-included, or car-mounted mobile 

devices which communicate voice and/or data via radio access network. 

[0003] The radio access network (RAN) covers a geographical area which is divided 

15 into cell areas, with each cell area being served by a base station, e.g., a radio base 

station (RBS), which in some networks is also called ''NodeB" or "B node'\ A cell is a 

geographical area where radio coverage is provided by the radio base station equipment 

at a base station site. Each cell is identified by an identity within the local radio area, 

which is broadcast in the cell. The base stations communicate over the air interface 

2 o operating on radio frequencies with the user equipment units (UE) within range of the 

base stations. 

[0004] In some versions (particularly earlier versions) of the radio access network, 

several base stations are typically connected ( e.g., by landlines or microwave) to a radio 

network controller (RNC). The radio network controller, also sometimes termed a base 

2 5 station controller (BSC), supervises and coordinates various activities of the plural base 

stations connected thereto. The radio network controllers are typically connected to 

one or more core networks. 
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[0005] The Universal Mobile Telecommunications System (UMTS) is a third 

generation mobile communication system, which evolved from the Global System for 

Mobile Communications (GSM), and is intended to provide improved mobile 

communication services based on Wideband Code Division Multiple Access 

5 (WCDMA) access technology. UTRAN is essentially a radio access network using 

wideband code division multiple access for user equipment units (UEs ). The Third 

Generation Partnership Project (3GPP) has undertaken to evolve further the UTRAN 

and GSM based radio access network technologies. 

[0006] Long Term Evolution (L TE) is a variant of a 3GPP radio access technology 

1 o wherein the radio base station nodes are connected directly to a core network rather 

than to radio network controller (RNC) nodes. In general, in L TE the functions of a 

radio network controller (RNC) node are performed by the radio base station nodes. As 

such, the radio access network (RAN) of an L TE system has an essentially "flae' 

architecture comprising radio base station nodes without reporting_!_o ~~d~o l!_emr_ork 

15 controller (RNC) nodes. 

[0007] 3GPP is in the process of defining solutions for Minimizing Drive Tests (MDT). 

The intention of the Minimizing Drive Tests (MDT) work is documented in 3GPP TR 

36.805 V9.0.0 (2009-12), 3rd Generation Partnership Project; Technical Specification 

Group Radio Access Network; Study on Minimization of drive-tests in Next Generation 

2 o Networks (Release 9), incorporated herein by reference. Stage 2 of Minimizing Drive 

Tests (MDT) is currently being developed in TS 37.370, i.e., 3GPP TS 37.370, "Radio 

measurement collection for Minimization of Drive Tests (MDT);Overall description; 

Stage 2", also incorporated herein by reference. Minimizing Drive Tests (MDT) Stage 

2 includes a UE measurement logging function and immediate reporting function. The 

25 3GPP TS 37.370 document essentially focuses on the UE measurement logging 

function. 

[0008] An important use case for Minimizing Drive Tests (MDT) is coverage 

optimization. For this purpose following UE measurements (or similar functionalities) 

are considered for DE-internal logging: 

30 • Periodic (e.g. one every 5s) downlink pilot signal strength measurements. 
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• A Serving Cell becomes worse than threshold. 

• Transmit power headroom becomes less than threshold. 

• Paging Channel Failure (PCCH Decode Error). 

• Broadcast Channel failure. 

5 [0009] The network can request the UE to perform logging of measurements. The UE 

executes measurements and logs these measurements internally in a sequential manner, 

containing, e.g., some hour of logged measurement information. 

[0010] As described in Fig. 1, UE indicates to the network if it has an available log, and 

the network requests the UE to deliver the log. From the eNB/RNC, the log is sent to 

1 a an operations and management (OAM) server or similar. 

[0011) The current 3GPP assumptions on this log feature are, e.g., as follows: 

• The UE is required to maintain only one log at a time. 

• One log only contains measurement information collected in one radio access 

technology (RAT). 

15 • A log can only be reported and indicated when the UE is in connected state. 

• IfUE is requested to start logging (e.g., by configuration), a possibly old log and 

configuration stored in UE is erased. 

[0012] The content of the MDT log according to configuration is reasonably settled and 

an estimation of the information can be made. See, e.g., R2-103511, "Log reporting 

2 a considerations", Nokia Corporation, Nokia Siemens Networks, incorporated herein by 

reference ( and referenced herein as "R2-103511 ") 

[0013] What the measurement report in signal number 4 in Fig. 1 should look like has 

not yet been decided. As discussed briefly below, some proposals for measurement 

report have been proffered. 

3 
1313129 

Copy provided by USPTO from the IFW Image Database on 08/11/2011 

IPR2022-00459 
Apple EX1002 Page 77



HWB 2380-1540 

[0014) As one example proposal for measurement report, it has been suggested that a 

log be sent in a single packet, and keeping that single packet within the size limits of a 

packet data convergence protocol (PDCP) protocol data unit (PDU) (so that a RRC 

message can be used without being segmented into several smaller packets before sent 

5 to the receiving node (i.e., the eNB or NB/RNC in L TE or UMTS, respectively). See, 

e.g., R2-103511, "Log reporting considerations", Nokia Corporation, Nokia Siemens 

Networks; and R2-104839, "Optimizations for log size reduction", LG Electronics Inc., 

both of which are incorporated herein by reference. One option of this proposal would 

be limiting the maximum size of a log in a UE to one RRC message that fits in one 

1 o packet data convergence protocol (PDCP) payload packet. 

[0015) As another example, it has also been proposed to send a log that is larger than a 

RRC message with several RRC messages (although some believe the maximum size of 

a log in a UE can be limited to one RRC packet). 

--·-

[OlJ16TThere are disadvantages to the proposals mentioned above. For example, 

15 limiting the log size could prevent logging to complete for the whole configured run 

time (logging duration), which can be several hours. The log could fill the limited log 

buffer in the UE before any report has been possible to send to the network. Before the 

configured logging duration time has ended, the UE would stop the logging so only to 

allow the log size to be a single packet, e.g. a packet data convergence protocol (PDCP) 

2 o protocol data unit (PDU). Thus, this proposal could stop the logging so only allow the 

log size to be a single RRC packet, which is not good. 

[0017] In the current MDT configuration a start time for the logging is not configurable. 

This means that for a prolonged logging campaign a long period between logging 

instances may be needed in the MDT configuration, alternatively new MDT 

2 5 configuration needs to be provided from the OAM periodically to be conveyed to MDT 

capable UEs. 

[0018) For the other proposal, sending too many RRC packets in a row could, in poor 

radio environments or when handover would occur, create problems with the radio 

connections and could also create unnecessary radio link failures that will make the 

30 users suffer and logged data be lost. See, e.g., R2-10351 l. There is no mechanism 

specified to let the network control the transmission of several packets. 
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SUMMARY 

[0001) The technology disclosed herein concerns log size for Minimizing Drive Tests 

(MDT). In one of its aspects the technology disclosed provides support for a log size 

exceeding a maximum size of the PDCP packet. As another aspect, the technology 

5 disclosed herein introduces and provides an indication from a UE of additional MDT 

log data that remains in UE. 

[0002] The technology disclosed herein thus also allows network (NW) control of 

transmissions of multiple partial Jog packets. In accordance with some example 

embodiments, a UE that has stored logged data that is bigger than a single transmission 

1 o packet segments the data and send only a portion of the data that fits into a single 

packet, and also indicates that more logged data exists at the UE. This indication of 

further remaining logged MDT data allows the network to decide the timing of 

transmission of the logged MDT data and the timing of when more measurements 

shouM be request~ 

15 BRIEF DESCRIPTION OF THE DRAWINGS 

[0003] The foregoing and other objects, features, and advantages of the invention will 

be apparent from the following more particular description of preferred embodiments as 

illustrated in the accompanying drawings in which reference characters refer to the 

same parts throughout the various views. The drawings are not necessarily to scale, 

2 o emphasis instead being placed upon illustrating the principles of the invention. 

[0004] Fig. 1 is a diagrammatic view illustrating how measurements are reported for 

logged measurements. 

[0005] Fig. 2 is a schematic view of portions of an example embodiment of a 

communications system including a UE suitable for preparation and transmission of 

2 5 multiple partial MDT log packets. 

[0006] Fig. 3 is a schematic view of portions of an example, more detailed embodiment 

of a wireless terminal (UE) suitable for preparation and transmission of multiple partial 

MDT log packets. 
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[0007] Fig. 4 is a flowchart showing example, non-limiting representative acts or steps 

in an example embodiment and mode of a method of generating multiple partial MDT 

log packets. 

[0008] Fig. 5 is a schematic view of portions of an example, platform-based 

5 embodiment of a wireless terminal (UE) suitable for preparation and transmission of 

multiple partial MDT log packets. 

DETAILED DESCRIPTION 

[0009] In the following description, for purposes of explanation and not limitation, 

specific details are set forth such as particular architectures, interfaces, techniques, etc. 

1 o in order to provide a thorough understanding of the present invention. However, it will 

be apparent to those skilled in the art that the present invention may be practiced in 

other embodiments that depart from these specific details. That is, those skilled in the 

art will be able to devise various arrangement~wbicb, although not~plicitly desc~ibed 

or shown herein, embody the principles of the invention and are included within its 

15 spirit and scope. In some instances, detailed descriptions of well-known devices, 

circuits, and methods are omitted so as not to obscure the description of the present 

invention with unnecessary detail. All statements herein reciting principles, aspects, 

and embodiments of the invention, as well as specific examples thereof, are intended to 

encompass both structural and functional equivalents thereof. Additionally, it is 

2 o intended that such equivalents include both currently known equivalents as well as 

equivalents developed in the future, i.e., any elements developed that perform the same 

function, regardless of structure. 

[0010] Thus, for example, it will be appreciated by those skilled in the art that block 

diagrams herein can represent conceptual views of illustrative circuitry or other 

25 functional units embodying the principles of the technology. Similarly, it will be 

appreciated that any flow charts, state transition diagrams, pseudocode, and the like 

represent various processes which may be substantially represented in computer 

readable medium and so executed by a computer or processor, whether or not such 

computer or processor is explicitly shown. 

30 [0011) The functions of the various elements including functional blocks, including but 

not limited to those labeled or described as "computer", "processor" or "controller", 
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may be provided through the use of hardware such as circuit hardware and/or hardware 

capable of executing software in the form of coded instructions stored on computer 

readable medium. Thus, such functions and illustrated functional blocks are to be 

understood as being either hardware-implemented and/or computer-implemented, and 

5 thus machine-implemented. 

[0012] In terms of hardware implementation, the functional blocks may include or 

encompass, without limitation, digital signal processor (DSP) hardware, reduced 

instruction set processor, hardware (e.g., digital or analog) circuitry including but not 

limited to application specific integrated circuit(s) [ASIC], and (where appropriate) 

1 o state machines capable of performing such functions. 

[00131 In terms of computer implementation, a computer is generally understood to 

comprise one or more processors or one or more controllers, and the terms computer 

and processor and controller may be employed interchangeably herein. \Yh~n pI"o"_id~d_ 

by a computer or processor or controller, the functions may be provided by a single 

15 dedicated computer or processor or controller, by a single shared computer or processor 

or controller, or by a plurality of individual computers or processors or controllers, 

some of which may be shared or distributed. Moreover, use of the term "processor" or 

"controller" shall also be construed to refer to other hardware capable of performing 

such functions and/or executing software, such as the example hardware recited above. 

2 o [0014] Fig. 2 illustrates portions of an example embodiment of a communications 

system, and particularly portions of a radio access network (RAN) 20 comprising at 

least one network node 28 and a wireless terminal or UE 30. Depending on the 

particular type of radio access network (RAN) utilized and delegation of nodal 

responsibilities, the network node 28 can be a base station node (e.g., an NodeB in 

2 5 UMTS or an eNodeB in Long Term Evolution (L TE)) or a radio network controller 

(RNC) node (in UMTS}. Thus, the user equipment unit (UE) 30 communicates over 

radio interface 32 with the network node 28, either directly over radio interface 32 with 

the network node 28 in the case of the network node 28 being a base station type node, 

or over the radio interface 32 and through a base station in the case of the network node 

30 28 being a radio network controller (RNC) node. 
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[0015] As mentioned above, the user equipment unit (UE) 30 can be a mobile station 

such as a mobile telephone ("cellular" telephone) or laptop with wireless capability 

(e.g., mobile termination), and thus can be, for example, a portable, pocket, hand-held, 

computer-included, or car-mounted mobile device which communicates voice and/or 

5 data via radio access network. 

[0016] In accordance with one of its aspect, the technology disclosed concerns 

generation and/or transmission and/or use of multiple partial MDT log packets. As 

such, Fig. 2 shows an example embodiment of network node or service point 30 which 

comprises multiple partial MDT log reporter 40 and communications interface 42. Fig. 

1 o 2 also illustrates network node 28 as comprising MDT log requestor/processor 50 and 

communications interface 52. 

15 

[0017] Fig. 3 shows in more detail an example implementation of user equipment unit 

(UE) 30(3) and its multiple partial MDT log reporter 40. For the non-limiting example 

1mplementatlon of Fig. 3 the multiple partial MDT log reporter 40 comprises log report 

generator 60 and data logging unit 62. The multiple partial MDT log reporter 40 works 

in conjunction with measurement unit 64, and stores records 66 of measurements in 

data logging unit 62. Fig. 3 further shows log report generator 60 as comprising packet 

identifier generator 68 and "more data" flag generator 69. 

[0018] The technology disclosed herein includes support for a MDT log size which 

2 o exceeds a maximum size of the packet data convergence protocol (PDCP) packet. The 

technology disclosed herein also introduces and provides an indication from the UE 30 

of additional MDT log data that remains in the UE. In accordance with some example 

embodiments, a UE that has stored logged data that is bigger than a single transmission 

packet, segments the data, and sends only a portion of the data that fits into a single 

2 5 packet, and also indicates that more logged data exists at the UE 30. This indication of 

further remaining logged MDT data allows the network to decide the timing of 

transmission of the logged MDT data and the timing of when more measurements 

should be requested. 

[0019] The UE will take a part of the logged data and put into the payload of the Report 

3 o message ( as in act 4 of Fig 1 ). The UE 30 will, if more logged data is still available, set 

a "more" bit informing the network or by other means indicate to the network that there 
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are more logged data available in the UE. The network will then, when it believes more 

data should be obtained (based on interference, radio conditions, capacity, node 

capacity, etc.), request more data (as in act 3 of Fig. 1). When a request is done then the 

process is repeated. 

5 [0020) In an example embodiment and mode, the technology disclosed herein 

encompasses the following acts and capabilities: 

• UE periodically logs radio measurements (and possibly detailed positioning 

information of the UE) in internal memory. 

• The log in UE memory is built up of "records" that include a "time stamp" 

1 O (indicating the time when the radio measurement was taken) and "radio 

measurements". The record may optionally also include detailed position 

information of the UEs geographical position. The "records'' can have variable size. 

• The size of the log stored in UE is bigger than is possible to fit into one single 

Report message (such as message 4 of Fig 1) from UE to network. 

15 • When the network requests UE to start reporting logged measurements, the UE 

takes the number of "records" from its internal log (in the order of storage) that fits 

into the Report message, and "advances" an internal pointer such that next-stored 

"records" will be included in the Report message next time UE is requested to report 

logged measurements. 

2 O • A "Time stamp" value or other identifier is added to the Report message at Report 

message transmission. Instead of including a time stamp into the Report message, a 

sequence number, stepped by one with each Report message transmission. 

• In case UE has more "records" stored in its buffer, not yet reported, an indicator of 

"more data exist" is included into the Report message. 

25 • IfUE has indicated that "more data exist", network may then request UE to report 

logged measurements (repeat message 3 in Fig. l), and UE includes "records" from 

its stored log, according to its internal pointer. 
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(0021] During the repeated sequence of messages 3 and 4 in Fig 1 to convey the 

complete log from UE to network, there may be a need to change cell and base station 

(handover). One way to handle this is that the UE indicate availability when it is 

connects to the next eNB, e.g., message I in Fig. 1. A second way (alternative) to 

5 handle this situation is that the information that the old eNB has received with respect 

to "data available" and/or any "more data exist" information is transferred to new target 

eNB (based on request or automatically transferred) including any related information 

like trace references, etc. 

[0022] In some situations, "trace references"+ "data available" indication may be 

1 o forwarded between RAN nodes. In such cases, the UE may also include the trace 

references in the report when UE reports first message to a RAN node after handover. 

[0023] Fig. 4 shows example, non-limiting representative acts or steps in an example 

embodiment and mode of a method of generating multiple partial MDT log _pa~k~ts. 

(0024] A yet more detailed, machine-implementation embodiment of an example user 

15 equipment unit (UE) 30(5) is illustrated in Fig. 5. In Fig. 5 broken line 70 depicts a 

platform by which functionalities and units illustrated within line 70 can be realized in 

example embodiments. The terminology "platform" is a way of describing how the 

functional units of wireless terminal (UE) 30 can be implemented or realized by 

machine. One example platform is a computer implementation wherein one or more of 

2 O the elements framed by line 70, including wireless terminal measurement unit 44 and 

log report generator 60, are realized by one or more processors which execute coded 

instructions stored in memory (e.g., non-transitory signals) in order to perform the 

various acts described herein. In such a computer implementation the wireless terminal 

30(5) can comprise, in addition to a processor(s), a memory section 72 (which in turn 

25 can comprise random access memory 74; read only memory 76; application memory 78 

(which stores, e.g., coded instructions which can be executed by the processor to 

perform acts described herein); and any other memory such as cache memory, for 

example). 

[0025] Whether or not specifically illustrated, typically the wireless terminal 30 of each 

3 o of the embodiments discussed herein can also comprise certain input/output units or 

functionalities, the representative input/output units for wireless terminal 30(5) being 
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illustrated in Fig. 5 as keypad 80; audio input device (e.g. microphone) 82; visual input 

device (e.g., camera) 84; visual output device (e.g., display 86); and audio output 

device (e.g., speaker) 88. Other types of input/output devices can also be connected to 

or comprise wireless terminal 30(5). 

5 [0026] In the example of Fig. 5 the platform depicted by line 70 has been illustrated as 

computer-implemented or computer-based platform. Another example platform for 

wireless terminal 70(5) can be that of a hardware circuit, e.g., an application specific 

integrated circuit (ASIC) wherein circuit elements are structured and operated to 

perform the various acts described herein. 

1 o [0027] It should be appreciated that the MDT log requestor/processor 50 of the network 

node 28 can also be implemented in platform fashion, e.g., implemented by a 

computer/processor executing instructions of non-transient signals and/or by a circuit. 

[0028] In some example embodiments, 1£ the OE md1catestliat more tlian~onepacket is •• 

in its logged buffer, several bits may then be used. The network can then choose to 

15 request multiple messages if the network so wants. 

[0029] In some example embodiments, if the logged buffer is almost full or if a size 

limitation is to be reached otherwise, the UE can indicate such conditions to the 

network so the network can prioritize the retrieval of logged data in order not to stop 

logging and/or loose data. 

2 o [0030] Thus, the technology disclosed herein, in one of its aspects, supports and/or 

facilitates a log size exceeding the maximum size of the PDCP packet. If the reporting 

loss/performance is considered an issue and needs to addressed (while a restriction of a 

UEs total log size (in memory) is not wanted), then the UE that has stored logged data 

that is bigger than a single payload PDU ( e.g PDCP restriction) can segment the data 

2 5 and send only a part that fits into a single packet ( e.g., the message size in the UE 

response message has a fixed size, while the MDT log itself has another limit, e.g. 

memory size restriction in UE etc). To handle this, an indication in the UE MDT log 

report on that more logged data exists is provided. This allows the network to decide 

the timing for when measurements should be requested and/or (re- )configured. Relying 

3 o on the "report available bit" only would require that the UE again transients to RRC 
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connected which may delay the transfer of logged data further, possibly involving UE 

log memory being exhausted, new logged MDT configuration or HO to other RAT etc. 

(0031] Thus, with a log report size restriction, the UE shall be able to partition the log 

into a maximum fixed size RRC message. 

5 (00321 Considering that the probability oflosing a MDT report is relatively low, even in 

case of a handover is likely, etc., it can be assumed that the impact on the total amount 

of logged MDT data available at the OAM is small. It can also be assumed similarly, 

that by restricting the log size for all UEs reporting the MDT log, the available 

information at the receiving end will be limited accordingly; while possibly introducing 

1 o complexity to the MDT configuration and signalling from OAM. 

(0033] Currently the RRC message for MDT also carries information for RACH 

optimization (SON) and other optionally configured information. One consequence of 

the presence of other mformation m the RRC message/POU using a size restriction 

would be that it possibly depends on the RRC message construction and configuration, 

15 or that the maximum size is always set according to a worst case scenario. 

[0034] In view of the reasons above, no special handling of the RRC message/log size 

might be needed as a result of MDT. Retaining the normal handling of RRC messages 

etc simplifies the considerations that need to taken in the network and user equipment 

unit (UE). 

2 o (0035] The technology disclosed herein affords several advantages. Among the 

advantages are the following: 

• The technology allows for long logging run times that can create large logged 

data sizes while the network controls the reporting time. 

• The technology facilitates that the network can determine an appropriate time of 

2 5 reporting without loosing logged data. 
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Abbreviations 

IP = Internet Protocol 

LI = Length indicator 

MDT= Minimization of the Drive Tests 

NW=Network 

PCCH = Paging Channel 

RRM = Radio Resource Management 

TR = Technical Report 

TS = Technical specification 

UE = User Equipment 

[0036] Although the description above contains many specificities, these should not be 

construed as limiting the scope of the invention but as merely providing illustrations of 

·~ some .of the presently preferred ~mbodiments af~his i~ It wilrbe appreciated 

that the scope of the present invention fully encompasses other embodiments which 

15 may become obvious to those skilled in the art, and that the scope of the present 

invention is accordingly not to be limited. Reference to an element in the singular is 

not intended to mean "one and only one" unless explicitly so stated, but rather "one or 

more." All structural and functional equivalents to the elements of the above-described 

embodiments that are known to those of ordinary skill in the art are expressly 

2 o incorporated herein by reference and are intended to be encompassed hereby. 

Moreover, it is not necessary for a device or method to address each and every problem 

sought to be solved by the present invention, for it to be encompassed hereby. 
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NETWORK BASED CONTROL OF REPORT MESSAGES IN A WIRELESS 

COMMUNICATIONS NETWORK 

TECHNICAL FIELD 

This disclosure pertains to a method in a network node, a method in user equipment, a network 

5 node and user equipment in a wireless communications network. More particularly, there is 

provided mechanisms for network based control of report messages comprising logged 

measurements in a wireless communications network. 

BACKGROUND 

In a typical cellular radio system, wireless terminals, also known as mobile stations and/or 

10 User Equipments units (UEs), communicate via a Radio Access Network (RAN) to one or 

more core networks. The wireless terminals, hereinafter called UEs which is the same as User 

Equipments, can also be mobile telephones, i.e. "cellular" telephones, and laptops with 

wireless capability e.g., mobile termination, and thus are, for example, portable, pocket, hand

held, computer-included, or car-mounted mobile devices which communicate voice and/or data 

15 via the RAN. 

The RAN normally covers a geographical area which is divided into cell areas, also denoted 

cells, with each cell area being served by a base station e.g., a Radio Base Station (RBS), 

which in some networks is also called "NodeB" or "B node". A cell is a geographical area 

where radio coverage is provided by base station equipment at a base station site. Each cell is 

2 0 identified by an identity within the local radio area, which is broadcast in the cell. The base 

station communicates over the air interface operating on radio frequencies with the UEs within 

range of the base stations. 

In some versions, particularly earlier versions of the RAN, several base stations are typically 

connected, e.g., by landlines or microwave, to a Radio Network Controller (RNC). The RNC, 

2 5 also sometimes termed a Base Station Controller (BSC), supervises and coordinates various 

activities of the plural base stations connected thereto. The radio network controllers are 

typically connected to one or more core networks. 

The Universal Mobile Telecommunications System (UMTS) is a third generation mobile 

communication system, which evolved from the Global System for Mobile Communications 
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(GSM), and is intended to provide improved mobile communication services based on 

Wideband Code Division Multiple Access (WCDMA) access technology. UTRAN is 

essentially a radio access network using wideband code division multiple access for user 

equipment units (UEs). The Third Generation Partnership Project (3GPP) has undertaken to 

5 evolve further the UTRAN and GSM based radio access network technologies. 

Long Term Evolution (L TE) is a variant of a 3GPP radio access technology wherein the radio 

base station nodes are connected directly to a core network rather than to RNCs. In general, in 

LTE the functions of the RNC node are performed by the RBSs. As such, the RAN of an LTE 

system has an essentially "flat" architecture comprising RBSs without reporting to RNCs. In 

10 LTE networks the base station(s) is/are called eNodeB(s) or eNB(s). 

3GPP is in the process of defining solutions for Minimizing Drive Tests (MDT). The intention 

of the Minimizing Drive Tests (MDT) work is documented in 3GPP TR 36.805 V9.0.0 (2009-

12), 3rd Generation Partnership Project; Technical Specification Group Radio Access 

Network; Study on Minimization of drive-tests in Next Generation Networks (Release 9). 

15 Stage 2 of Minimizing Drive Tests (MDT) is currently being developed in TS 37.320, i.e., 

3GPP TS 37.320, "Radio measurement collection for Minimization of Drive Tests (MDT); 

Overall description; Stage 2". MDT Stage 2 includes a UE measurement logging function and 

immediate reporting function. The 3GPP TS 37.320 document essentially focuses on the UE 

measurement logging function. 

2 0 An important use case for MDT is coverage optimization. For this purpose following UE 

measurements, or similar functionalities, are considered for DE-internal logging: Periodic, e.g. 

one every 5s, downlink pilot signal strength measurements; a serving cell becomes worse than 

threshold; transmit power headroom becomes less than threshold; Paging Channel Failure i.e. 

Paging Control CHannel (PCCH) decode error; and Broadcast Channel failure. 

2 5 The network can request the UE to perform logging of measurements. The UE executes 

measurements and logs these measurements internally in a sequential manner, containing, e.g., 

some hour of logged measurement information. 

As described in Fig. 1, the UE indicates to the network if it has available log i.e. available 

logged measurements. The network node i.e. eNB/RNC determines if it should request the 

3 0 logged measurements or not. If it decides to do so then a request is sent to the UE to deliver the 
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log in a report message. From the eNB/RNC, the reported logged measurements may further be 

sent to an OAM server or similar. 

The current 3GPP assumptions on this log (i.e. logged measurements) feature are, e.g., as 

follows: the UE is required to maintain only one log at a time; one log only contains 

5 measurement information collected in one Radio Access Technology (RAT); a log can only be 

reported and indicated when the UE is in connected state; If UE is requested to start logging, 

e.g., by configuration, a possibly old log and configuration stored in UE is erased. 

What the logged measurement report message in signal number 4 in Fig. 1 should look like has 

not yet been decided, as of the filing of this application. Some proposals for management of 

10 measurement report have been proffered. 

As one example proposal for management of measurement reports, it has been suggested that a 

log i.e. logged measurements, are to be sent in a single packet, and keeping that single packet 

within the size limits of a Packet Data Convergence Protocol (PDCP) Protocol Data Unit 

(PDU). Keeping the single packet within the size limits of a PDCP PDU makes it possible to 

15 use a Radio Resource Control RRC message for reporting without being segmented into 

several smaller packets before being sent to the receiving node i.e., the eNB or NB/RNC in 

L TE or UMTS, respectively. One option of this proposal would be limiting the maximum size 

of a log in a UE to one RRC message that fits into one PDCP payload packet. 

As another example proposal for management of measurement reports, it has been suggested to 

2 0 send a log i.e. a logged measurement that is larger than a RRC message with several RRC 

messages. 

However, there are disadvantages to both example proposals mentioned above. For example, 

limiting the log size could prevent logging to complete for the whole configured run time i.e. 

logging duration, which can be several hours. The log could fill the limited log buffer in the 

2 5 UE before any measurement report has been possible to send to the network node. Before the 

configured logging duration time has ended, the UE would stop the logging so that to only 

allow the log size to be a single packet e.g. single RRC packet, and relevant measurements 

reports may not thereafter be logged. Also in the current MDT configuration a start time for the 

logging is not configurable. This means that for a prolonged logging campaign a long period 

3 0 between logging instances may be needed in the MDT configuration, alternatively new MDT 
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configuration needs to be provided from the OAM periodically to be conveyed to MDT 

capable UEs. 

For the other proposal, sending too many RRC packets in a row could, in poor radio 

environments or when handover would occur, create problems with the radio connections and 

5 could also create unnecessary radio link failures that will make the users suffer and logged data 

be lost. 

SUMMARY 

The technology disclosed herein concerns network based control of report messages 

comprising logged measurements in a wireless communications network, which overcomes at 

1 0 least some of the above mentioned disadvantages and which allows multiple partial report 

messages to be sent. 

In accordance with some example embodiments, a UE that has stored logged data i.e. logged 

measurements that are bigger than a single transmission packet, i.e. report message, segments 

the data and sends only a portion of the data that fits into a single report message, and also 

1 5 indicates that more logged measurements exists at the UE. 

In a first example of embodiment, there is disclosed a method in a network node for network 

based control of report messages in a wireless communications network. The network node 

being configured to serve a user equipment, UE, and to receive report messages from the user 

equipment. The method comprises sending a request to the UE to start transmitting logged 

2 0 measurements in a report message. The network node then receives the report message 

comprising the logged measurements from the UE, and determines if the received report 

message comprises an indicator of additional logged measurements not yet transmitted, and if 

so, decides if the additional logged measurements need to be requested. 

In a second example of an embodiment there is disclosed a network node for network based 

2 5 control of report messages in a wireless communications network. The network node being 

configured to serve a user equipment, UE, and to receive report messages from the user 

equipment. The network node comprises a network node communications interface and a 

network node processor circuit. The network node communications interface being configured 

to send a request to the UE to start transmitting logged measurements in a report message, and 

3 0 to receive the report message comprising the logged measurements. The network node 

IPR2022-00459 
Apple EX1002 Page 104



WO 2012/047141 PCT/SE2010/051355 

5 

processor circuit being configured to determine if the received report message comprises an 

indicator of additional logged measurements not yet transmitted; and if so, to decide if the 

additional logged measurements need to be requested. 

In a third example of an embodiment, there is disclosed a method in a User Equipment, UE, for 

5 assisting in network based control of report messages in a wireless communications network. 

The UE is being in connection with a serving network node and configured to transmit report 

messages to the network node upon request. The UE is further configured to periodically 

perform radio condition measurements and store the periodically performed measurements in a 

UE buffer as logged measurements. The method comprising: receiving a request, in the UE, 

10 from the network node to start transmitting logged measurements in a report message; 

determining if the logged measurements fit in the report message; and if not, including in the 

report message an indicator of additional logged measurements not yet transmitted; and, 

transmitting the report message, comprising the indicator, to the network node as a response to 

the request. 

15 In a fourth example of an embodiment, there is disclosed a User Equipment, UE, for assisting 

in a network based control of report messages in a wireless communications network. The UE 

is being in connection with a serving network node and is configured to transmit report 

messages to the network node. The UE is further configured to periodically perform radio 

condition measurements and store the periodically performed measurements in a buffer as 

2 0 logged measurements. The UE comprises a UE communications interface and a UE processor 

circuit. The UE communications interface is configured to receive a request from the network 

node to start transmitting logged measurements in a report message, and to transmit the report 

message comprising the logged measurements. The UE processor circuit is configured to 

determine if the logged measurements fits in the report message, and if not, indicating in the 

2 5 report message to be transmitted an existents of additional logged measurements not yet 

transmitted. 

An advantage achieved by some of the above mentioned embodiments is that due to use of 

indicator in report message of further remaining logged measurements providing the network, 

i.e. a network node, with information needed to decide a timing of transmission of the logged 

3 0 measurements and a timing of when more logged measurements should be requested. 

IPR2022-00459 
Apple EX1002 Page 105



WO 2012/047141 PCT/SE2010/051355 

6 

Another advantage achieved by at least some of the above mentioned embodiments is to make 

it possible to have longer logging duration and/or conduct more frequent measurements 

without overflow in log memory in UE e.g. UE buffer. 

Another advantage achieved by some of the above mentioned embodiments is to provide the 

5 network node with information about logged measurements making it possible to determine the 

amount of logged measurements kept in a UE. 

The foregoing and other objects, features, and advantages will become apparent from 

following more particular descriptions of preferred embodiments and aspects of embodiments 

as will be illustrated by accompanying drawings in which reference characters refer to the 

1 0 same parts throughout various views. 

15 

20 

25 

BRIEF DESCRIPTION OF THE DRAWINGS 

The drawings are not necessarily to scale, emphasis instead being placed upon illustrating 

principles of the disclosure. 

Fig. 1 

Fig. 2 

Fig. 3 

Fig. 4 

Fig. 5 

Fig. 6 

is a signaling scheme illustrating how logged measurements are reported 
according to prior art. 

is a schematic block diagram illustrating example embodiments of a network 
node and a user equipment. 

is a flowchart depicting an example embodiment of a method in a network node. 

is a flowchart depicting further example embodiments of a method in a network 
node. 

is a flowchart depicting an example embodiment of a method in a user 
equipment. 

is a flowchart depicting further example embodiments of a method in a network 
node. 

DETAILED DESCRIPTION 

Fig. 2 illustrates portions of an example embodiment of a communications system/network, 

and particularly portions of a Radio Access Network (RAN) 20 comprising at least one 

network node 28 and a wireless terminal, hereinafter denoted User Equipment, (UE) 30. 

Depending on a particular type of RAN utilized and delegation of nodal responsibilities, the 
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network node 28 may be a base station node e.g., an NodeB in UMTS or an eNodeB in Long 

Term Evolution (LTE)) or a Radio Network Controller (RNC) node in UMTS. Thus, the UE 

30 communicates over radio interface 32 with the network node 28, either directly over radio 

interface 32 with the network node 28 in case of the network node 28 being a base station type 

5 node, or over the radio interface 32 and through a base station in the case of the network node 

28 being a radio network controller (RNC) node or an Mobility Management Entity (MME) 

which is a control node which processes signaling between the UE and the Core Network (CN) 

and provides Visitor Location Register (VLR) functionality for the Evolved Packet System 

(EPS). 

10 As mentioned above, the UE 30 can be a mobile station such as a mobile telephone ("cellular" 

telephone) or laptop with wireless capability (e.g., mobile termination), and thus can be, for 

example, a portable, pocket, hand-held, computer-included, or car-mounted mobile device 

which communicates voice and/or data via radio access network. 

In accordance with one of its aspect, the technology disclosed concerns generation and/or 

15 transmission and/or use of multiple partial report messages with logged measurements such as 

MDT log packets, also denoted MDT log or MDT log data. As such, Fig. 2 shows an example 

embodiment of network node 28 or UE 30, which comprises a UE communication interface 42 

and a UE processor circuit 40. Note that the UE may be seen as a serving point. The UE 

processor circuit may include a buffer 44, i.e. UE buffer, for storing logged measurements, not 

2 0 shown in figure, and in another embodiment the buffer 44 is within the UE 30. 

Fig. 2 also illustrates network node 28 as comprising a network node processor circuit 50 and 

network node communications interface 52 (i.e. a communications interface of the network 

node). The network node processor circuit 50 may be, or comprise, a logged measurements 

requestor/processor (not shown in figure) to be used for requesting logged measurements, such 

2 5 as MDT log, in report message(s). 

According to one example of an embodiment, the network node 28 is used for network based 

control of report messages comprising logged measurements in a wireless communications 

network, the network node 28 being configured to serve the UE 30, UE, and to receive report 

messages from the UE 30. 
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Continuing with the description of Fig. 2, the network node communications interface 52 is, or 

may be, configured to send request(s) to the UE 30 to start transmitting logged measurement(s) 

in report message(s), and to receive the report message(s) comprising the logged 

measurements. The logged measurements may comprise one or more of the following: 

5 measurement time stamps for each performed measurement; UE buffer state condition; 

positioning information ofUE; periodically measured downlink pilot signal strength; serving 

cell conditions; transmit power headroom conditions; paging channel failure(s); maximum 

required memory supported by UE; and broadcast channel failure(s). 

According to one embodiment, the network node communications interface 52 may be 

10 configured to receive, from the UE 30, an indication of existents of logged measurements that 

are available. Note, that the "additional logged measurements" indicator is conveyed in the UE 

information report message while the indication of logged measurements available is conveyed 

in already existing/specified signaling. 

According to one embodiment, the network node communications interface 52 may be 

15 configured to request the report message(s) directly from the UE 30 or from another network 

node, e.g. RNC, MME, RBS or other similar node. 

According to one embodiment, the network node communications interface 52 may be 

configured to request the report message upon receiving a UE access request initiated by a UE 

handover procedure from another network node to the network node. The request may for 

2 0 example be a RRC connection request. The network node communications interface 52 may 

also be configured to receive a network node message from the other network node i.e. another 

eNodeB, RNC or RBS, comprising UE specific information. The UE specific information may 

further comprise the indicator indicating additional logged measurements not yet transmitted. 

The network node processor circuit 50, mentioned above in relation to Fig.2, is configured to 

2 5 determine if the received report message(s) comprises an indicator of additional logged 

measurement(s) not yet transmitted; and if so, to decide if the additional logged measurements 

need to be requested. According to one embodiment, the network node processor circuit 50 

may be configured to decide if the additional logged measurements need to be requested based 

on one or more of the following: interference level experienced in a cell; radio condition 

3 0 measurements experienced in a cell; available radio resource; network node capacity; UE 

buffer state condition etc. 
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According to one embodiment, the network node processor circuit 50 may be configured to 

determine if the indicator indicates that there are logged measurements in a UE buffer 44 that 

do, or do not, fit in a single subsequent report message. 

According to one embodiment, the network node processor circuit 50 may be configured to 

5 decide to request all the logged measurements in the buffer 44 of the UE in one subsequent 

request, or repeatedly upon receiving each report message. The decision may also be based on 

received status information of the buffer 44 in the UE 30 being for example overloaded. Note 

that configured to or adapted to in relation to functionality of circuits and devices mentioned 

above and throughout the whole disclosure are expressions that may be used having a similar 

1 0 or same meamng. 

It should be appreciated that the network node processor circuit 50 may comprise an MDT log 

requestor/processor 50' (not shown in Fig. 2) which may be implemented in platform fashion, 

e.g., implemented by a computer/processor executing instructions of non-transient signals 

and/or by a circuit. 

15 Likewise from a UE perspective, reference made to Fig. 2, the UE 30 may be, or is, used for 

assisting in network based control of report messages comprising logged measurements in a 

wireless communications network. The UE 30 is being in connection with the serving network 

node 28 and is configured to transmit report message(s) to the network node 30. The UE 30 

may further be configured to periodically perform radio condition measurements and store the 

2 0 periodically performed measurements in the buffer 44 as logged measurements. Such logged 

measurements may be MDT log reports. 

The UE communications interface 42 mentioned above in relation to Fig. 2, is configured to 

receive a request from the network node 28 to start transmitting logged measurements in report 

message(s), and to transmit/send the report message(s) comprising the logged measurements. 

2 5 The UE processor circuit 40 is configured to determine if the logged measurements fits in the 

report message(s), and if not, indicating in the report message to be transmitted an existents of 

additional logged measurements not yet transmitted. 

According to one embodiment of an example implementation of a UE 30 in which the UE 

processor circuit 40 may be, or may comprise, a multiple partial MDT log reporter 40' (Fig. 2 

30 dashed lines). The multiple partial MDT log reporter 40' may comprise a log report generator 

IPR2022-00459 
Apple EX1002 Page 109



WO 2012/047141 PCT/SE2010/051355 

10 

and data logging unit (not shown in Fig. 2). The multiple partial MDT log reporter 40' works 

in conjunction with a measurement unit (not shown in Fig. 2), and stores records of 

measurements in data logging unit. The log report generator may further comprise a packet 

identifier generator and "more data" i.e. additional data, flag generator. 

5 The technology disclosed above, and in relation to some of the earlier mentioned 

embodiments, includes support for logged measurements, or an MDT log size, which exceeds a 

maximum size of the report message which may for example be a Packet Data Convergence 

Protocol (PDCP) packet. The technology disclosed herein also introduces and provides an 

indication from the UE 30 of additional logged measurements or MDT log data that remains in 

10 the UE buffer 44. In accordance with some example embodiments, a UE 30 that has stored 

logged measurements, sometimes denoted logged data, that are bigger than a single report 

message i.e. transmission packet, segments the logged measurements, and sends only a portion 

of the logged measurements that fits into a single report message. The UE 30 also indicates 

that more logged measurements exist at the UE 30 in the buffer 44. This indication of further 

15 remaining logged measurements allows the network node 28 to decide a timing of transmission 

of the logged measurements and a timing of when more logged measurements should be 

requested. This may for example depend on radio condition measurements or UE buffer status 

information. 

The UE 30 will take a part of the logged measurements and put into the payload of the report 

2 0 message. The UE 30 will, if more logged measurements are still available, set a "more" or 

"additional" bit indicating to the network node 28, or by other means indicate to the network 

node 28, that there are more logged measurements available in the UE 30. The network node 

28 will then, when it believes more data should be obtained e.g. based on: interference level 

experienced in a cell; radio condition measurements experienced in a cell; available radio 

2 5 resource; network node capacity; UE buffer state condition etc., request more logged 

measurements. When a request is done then the process may be repeated. A new decision may 

be taken after a new report message is received, and so on. In other words, upon reception of 

indication from UE, the network node 28 takes a decision (based on current radio conditions, 

node capacity) whether the network node 28 shall request more logged measurements "data" 

3 0 from the UE now or request it at a later point in time. This "later point in time" could be 

predefined e.g. 15s later. In one example an internal algorithm may for instance check to see if 

no Hand Over (HO) is imminent or other more vital procedure is at hand. The report messages 
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may be lost if unsuccessfully reporting happens just before a HO. In one example, the network 

node 28 may be configured to continue requesting reporting of logged measurements (MDT 

logs) in report messages until there are no more logged measurements to report. 

An example of an embodiment of a method that may be implemented in the network node 28 is 

5 illustrated by Fig. 3. The method is used for network based control of report messages 

comprising logged measurements in a wireless communications network. According to the 

method, the network node 28 which is being configured to serve a UE 30, receives report 

messages from the UE 30 as mentioned above in relation to Fig. 2. More particularly, the 

method comprises: sending S62 a request to the UE to start transmitting logged measurements 

1 0 in a report message; receiving S64 the report message comprising the logged measurements; 

determining S66 if the received report message comprises an indicator of additional logged 

measurements not yet transmitted; and if so, deciding S68 if the additional logged 

measurements need to be requested. 

Yet an example of an embodiment of a method for implementation in the network node 28 is 

15 illustrated by Fig. 4. The general steps i.e. S72, S74, S76 and S78 correspond to S62-S68 

mentioned above. In this example method comprises the network node 28 first receiving S71, 

e.g. from the UE 30, an indication of existents of logged measurements that are available i.e. 

the UE buffer 44 is not empty or more data exists in UE buffer 44. Note that this indication is 

different from the indicator indicating additional logged measurements. 

2 0 According to the method, the network node 28 decides to send S72 request to the UE 30 to 

start reporting and receives S74 a report message as a response. The network node 28 then 

determines if the report message, which also comprises logged measurements and reporting 

time stamp, comprises an indicator of additional logged measurements not yet reported. If so, 

the network node 28 may decide S78 to request these additional logged measurements and 

2 5 therefore restarts at S72. If no indicator is included, the network node 28 will await S77 a new 

indication S71, and restarts the procedure at S72. The network node 28 upon deciding S78 to 

request additional logged measurements may decide to request S79 all logged measurements in 

one decision instead of requesting one subsequent report message at a time. In some example 

embodiments, if the UE 30 indicates that more than one reporting message is needed for the 

3 0 logged measurements in its UE buffer 44, several bits may then be used to indicate that. The 
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network node 28 may then choose to request multiple messages if the network node 28 so 

wants. 

From a UE perspective, and an example of an embodiment which illustrates a method in a UE, 

reference is now made to Fig. 5. The UE 30 is configured to periodically perform radio 

5 condition measurements and store the periodically performed measurements in a UE buffer 44 

as logged measurements. The method in the UE 30 for assisting in network based control of 

report messages comprising logged measurements in a wireless communications network, 

comprises: receiving S82 a request from the network node 28 to start transmitting logged 

measurements in a report message; determining S84 if the logged measurements fit in the 

10 report message; and if not, including S86 in the report message an indicator of additional 

logged measurements not yet transmitted; and, transmitting S88 the report message, 

comprising the indicator, to the network node 28 as a response to the request (S62; S72). 

In an example of an embodiment and UE mode, the technology disclosed herein encompasses 

the following acts and capabilities, as illustrated by Fig. 6: 

15 S90: UE periodically performs measurements and logs radio condition measurements, and 

possibly detailed positioning information of the UE 30, and stores the measurements as logged 

measurements in the UE buffer 44 i.e. in internal memory of the UE 30. 

According to one embodiment the logged measurements in UE buffer 44 may be built up as 

"records" that include a "time stamp" indicating the time when the radio measurement was 

2 0 taken i.e. "measurement time stamp" and logged measurements. The record may optionally 

also include detailed position information of the UEs geographical position. The "records" may 

have variable size. The size of the logged measurements, sometimes denoted log size, in UE 

buffer 44 may be bigger than is possible to fit into one single report message to be sent from 

UE to network node. 

25 S92: When the UE 30 receives a request from the network node 28 to start 

transmitting/reporting logged measurements, the UE 28 takes the number of "records" i.e. 

logged measurements, from the UE buffer 44 i.e. internal log, typically in the order of storage, 

that fits into the report message, and "advances" an internal pointer such that next-stored 

"records" will be included in the next report message next time the UE 30 is requested to 

3 0 report logged measurements. 
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This step, i.e. S92, may be preceded by that the UE 30 sending S91 an indication to the 

network node 28 making it aware oflogged measurements that are available at the UE 28. 

S94: Upon receiving (S92) a request to start transmitting the UE 30 then determines if the 

logged measurements fit in a single report message or not. 

5 If the logged measurements fit in one report message then no indicator is added or a dedicated 

bit for the indicator is left empty i.e. null is sent in that bit. Alternatively, an indication is added 

giving that no more information is available. 

S96: In case the UE 30 has more logged measurements ("records") stored in the UE buffer 44 

not yet reported an indicator of "additional logged measurements" i.e. more data exist is 

1 0 included in the report message. 

A "Time stamp" value i.e. "Reporting time stamp" or other identifier is added to the report 

message at report message transmission. Alternatively, instead of including a reporting time 

stamp into the report message, a sequence number, stepped by one with each report message 

transmission may be used. Note that this reporting time stamp is different from the 

1 5 measurement time stamp added upon performing and logging the measurement. 

S98: The UE 30 then transmits the report message, including oldest logged measurements 

obtained from UE buffer 44, to the network node 28 as a response to the request. The report 

message may therefore comprise logged measurements, a reporting time stamp and detailed 

positioning information of the UE 30. 

2 0 S99: The UE 30 then deletes the transmitted/reported logged measurements from its buffer, i.e. 

UE buffer 44, and "advances" an internal pointer such that next-stored "records" will be 

included in the next report message. After receiving a new request from the network node 28 

the UE 30 may then transmit/report logged measurements i.e. repeat steps S92-S99 and include 

new logged measurements i.e. "records", from the UE buffer 44, according to its internal 

2 5 pointer. Alternatively, or in combination with the reporting, the UE 30 may start again at step 

S90. 

Note, that in current "MDT" general implementation the logging of measurements as logged 

measurements may only be done when UE is in "idle" state and the sending of logged 
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measurements (MDT logs) in report messages may only be done when the UE is m 

"connected" state. 

In some example embodiments, if the UE buffer 44 is almost full or if a size limitation is to be 

reached, the UE 30 may indicate such conditions to the network node 28 during the sending 

5 S91 or adding that information during S96 and sending it during S98. The network node 28 

may then prioritize the retrieval of logged measurements in order not to stop logging and/or 

loose logged measurements. 

During the repeated sequence of messages between the UE 30 and the network node 28, to 

convey complete logged measurements from the UE 30 to the network node 28, there may be a 

10 need to change cell and/or serving Base Station (BS) e.g. during a handover form a first BS 

(eNBl; NBI; RNCI; RBSI) to a second BS (eNBl; NBI; RNCI; RBSI). 

One way to handle cell change and/or BS change situations is that the UE indicate availability 

when it is connects to the second BS, e.g. according to S91 of Fig. 6. Thus the UE 30 being 

served by a first BS (e.g. eNBl) and which has for example sent two report messages to first 

15 BS, when performing a handover starts by sending an indication, i.e. sends S91 indication of 

logged measurements available, to second BS (e.g. eNB2) and then upon request starts 

reporting to second BS a third report message. Logged measurements that are sent in first and 

second report messages are generally deleted from UE buffer 44 and therefore not longer 

available. 

2 0 A second way, or alternative, to handle this situation is that the information that the first BS 

( e.g. eNB 1) has received with respect to "logged measurements available" as of step S91, is 

transferred to second BS (e.g. eNB2). The information is transferred based on a request from 

second BS or automatically, including any related information like trace references, etc. The 

idea here is to include the "indication" in already existing/specified handover preparation 

2 5 signaling (between eNB 1 and eNB2) that is "preparing" the eNB2, before the UE is actually 

handed over ( commanded) from eNB 1 to eNB2. 

In some situations, "trace references" and "logged measurements available" indication (S91) 

may be forwarded between RAN 20 nodes. In such cases, the UE 30 may also include the trace 

references in the report message when the UE 30 transmits a first report message to a RAN 
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node after handover. Note that this first report message, as of the example mentioned above in 

relation to the first way of handling the situation, would be the third report message. 

Thus, the technology disclosed herein, in one of its aspects, supports and/or facilitates a log 

size exceeding a maximum size of a reporting message e.g. a PDCP packet. If the reporting 

5 loss/performance is considered an issue and needs to be addressed, while a restriction of a UEs 

total log size, in UE buffer or UE memory, is not wanted, then the UE that has stored logged 

measurements i.e. logged data, that is bigger than a single payload PDU ( e.g due to PDCP 

restriction) may segment the logged measurements and send only a part that fits into a single 

report message/packet e.g., a message size in the UE response message has a fixed size while 

10 the MDT log itself has another limit e.g. UE buffer size restriction in UE 30 etc. To handle 

this, an indication in the report message e.g. the UE MDT log report, on that additional/more 

logged measurements exists is provided. This allows the network node 28 to decide the timing 

for when measurements should be requested and/or (re-)configured. Relying on the "report 

available bit" only would require that the UE again transients to RRC connected which may 

15 delay the transfer of logged measurements further, possibly involving UE log memory being 

exhausted, new logged MDT configuration or Hand Over (HO) to other Radio Access 

Technology (RAT) etc. 

Thus, with a report message size restriction, the UE 30 shall be able to partition the logged 

measurements into a maximum fixed size reporting message e.g. an RRC message. 

2 0 Currently the RRC message for MDT also carries information for RACH optimization (SON) 

and other optionally configured information. One consequence of the presence of other 

information in the RRC message/POU using a size restriction would be that it possibly depends 

on the RRC message construction and configuration, or that the maximum size of a report 

message is always set according to a worst case scenario. 

2 5 In view of the reasons above, no special handling of the RRC message/log size might be 

needed as a result of MDT. Retaining normal handling of RRC messages etc simplifies the 

considerations that need to taken in the network node 28 and UE 30. 

The technology disclosed herein affords several advantages. Among the advantages are the 

following. The technology allows for long logging run times that may create large logged 

3 0 measurements sizes while the network node 28 controls the reporting time. The technology 
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facilitates that the network node 28 may determine an appropriate time of reporting without 

loosing logged measurements. 

In the above description, for purposes of explanation and not limitation, specific details are set 

forth such as particular architectures, interfaces, techniques, etc. in order to provide a thorough 

5 understanding. However, it will be apparent to those skilled in the art that the above mentioned 

embodiments may be practiced in a ways that depart from these specific details. That is, those 

skilled in the art will be able to devise various arrangements which, although not explicitly 

described or shown herein, embody the principles of the embodiments and are included within 

their spirit and scope. In some instances, detailed descriptions of well-known devices, circuits, 

10 and methods are omitted so as not to obscure the description of the present embodiments with 

unnecessary detail. All statements herein reciting principles, aspects, and embodiments, as well 

as specific examples thereof, are intended to encompass both structural and functional 

equivalents thereof. Additionally, it is intended that such equivalents include both currently 

known equivalents as well as equivalents developed in the future, i.e., any elements developed 

1 5 that perform the same function, regardless of structure. 

Thus, for example, it will be appreciated by those skilled in the art that block diagrams of Fig. 

2 herein may represent conceptual views of illustrative circuitry or other functional units 

embodying the principles of the technology. Similarly, it will be appreciated that any flow 

charts as of Fig. 3- Fig. 6, state transition diagrams, pseudo code, and the like represent various 

2 0 processes which may be substantially represented in computer readable medium and so 

executed by a computer or processor, whether or not such computer or processor is explicitly 

shown. 

Functions of various elements including functional blocks of Fig. 2, including but not limited 

to those labeled or described as "computer", "processor" or "controller", may be provided 

2 5 through the use of hardware such as circuit hardware and/or hardware capable of executing 

software in the form of coded instructions stored on computer readable medium. Thus, such 

functions and illustrated functional blocks are to be understood as being either hardware

implemented and/or computer-implemented, and thus machine-implemented. 

In terms of hardware implementation, the functional blocks of network node 28 or UE 30 may 

3 0 include or encompass, without limitation, Digital Signal Processor (DSP) hardware, reduced 

instruction set processor, hardware ( e.g., digital or analog) circuitry including but not limited to 
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Application Specific Integrated Circuit(s) [ASIC], and (where appropriate) state machines 

capable of performing such functions. 

In terms of computer implementation, a computer is generally understood to comprise one or 

more processors or one or more controllers, and the terms computer and processor and 

5 controller may be employed interchangeably herein. When provided by a computer or 

processor or controller, the functions may be provided by a single dedicated computer or 

processor or controller, by a single shared computer or processor or controller, or by a plurality 

of individual computers or processors or controllers, some of which may be shared or 

distributed. Moreover, use of the term "processor" or "controller" shall also be construed to 

10 refer to other hardware capable of performing such functions and/or executing software, such 

as the example hardware recited above. 

In the example of Fig. 5 the platform depicted by line 70 has been illustrated as computer

implemented or computer-based platform. Another example platform for wireless terminal 

70(5) can be that of a hardware circuit, e.g., an application specific integrated circuit (ASIC) 

1 5 wherein circuit elements are structured and operated to perform the various acts described 

herein. 

Although the description above contains many specificities, these should not be construed as 

limiting the scope of the invention but as merely providing illustrations of some of the 

presently preferred embodiments of this invention. It will be appreciated that the scope of the 

2 0 present invention fully encompasses other embodiments which may become obvious to those 

skilled in the art, and that the scope of the present invention is accordingly not to be limited. 

Reference to an element in the singular is not intended to mean "one and only one" unless 

explicitly so stated, but rather "one or more." All structural and functional equivalents to the 

elements of the above-described embodiments that are known to those of ordinary skill in the 

2 5 art are expressly incorporated herein by reference and are intended to be encompassed hereby. 

Moreover, it is not necessary for a device or method to address each and every problem sought 

to be solved by the present invention, for it to be encompassed hereby. 
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CLAIMS 

1. Method in a network node for network based control of report messages in a wireless 

communications network, the network node (28) being configured to serve a user 

equipment (30), UE, and to receive report messages from the UE (30), the method 

5 compnsmg: 

10 

sending (S62) a request to the UE to start transmitting logged measurements in a report 

message; 

receiving (S64) the report message comprising logged measurements; 

determining (S66) if the received report message comprises an indicator of additional 

logged measurements not yet transmitted; and if so, 

deciding (S68) if the additional logged measurements are to be requested. 

2. The method according to claim 1, wherein the method comprises receiving (S71), from the 

UE, an indication of existents of logged measurements that are available. 

3. The method according to any of claims 1 or 2, wherein the logged measurements comprises 

15 one or more of the following: measurement time stamps for each performed measurement; 

UE buffer state condition; positioning information ofUE; periodically measured downlink 

pilot signal strength; serving cell conditions; transmit power headroom conditions; paging 

channel failure(s); and broadcast channel failure(s). 

4. The method according to any preceding claim, wherein the report message is received 

2 0 directly from the UE or via another network node. 

5. The method according to any preceding claim, wherein the deciding (S68) is based on one 

or more of the following: interference level experienced in a cell; radio condition 

measurements experienced in a cell; available radio resource; network node capacity; UE 

buffer state condition etc. 

2 5 6. The method according to any preceding claim, wherein the determining (S66) comprises 

determining if the indicator indicates that there is logged measurements in a buffer of the 

UE that do, or do not, fit in a single subsequent report message. 
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7. The method according to claim 6, wherein the deciding (S68) comprises deciding (S79) to 

request all the logged measurements in the buff er of the UE in one subsequent request. 

8. The method according to any preceding claim, wherein the method comprises receiving a 

previously sent report message from another network node(s), automatically or upon 

5 request. 

9. The method according to any preceding claim, wherein the sending of a request is initiated 

by a UE handover procedure from another network node to the network node. 

10. The method according to claim 9, wherein the method comprises receiving a network node 

message from the other network node comprising UE specific information. 

10 11. The method according to claim 10, wherein the UE specific information comprises the 

indicator of additional logged measurements not yet transmitted. 

12. A network node (28) for network based control of report messages m a wireless 

communications network, the network node (28) being configured to serve a user 

equipment (30), UE, and to receive report messages from the user equipment (30), the 

15 network node comprises: 

20 

a network node communications interface (52) configured to send a request to the UE 

to start transmitting logged measurements in a report message, and to receive the report 

message comprising the logged measurements; 

a network node processor circuit (50) configured to determine if the received report 

message comprises an indicator of additional logged measurements not yet transmitted; 

and if so, to decide if the additional logged measurements need to be requested. 

13. The network node (28) according to claim 12, wherein the network node communications 

interface (52) is configured to receive, from the UE, an indication of an existents oflogged 

measurements that are available. 

2 5 14. The network node (28) according to any of claims 12 or 13, wherein the logged 

measurements comprises one or more of the following: measurement time stamps for each 

performed measurement; UE buffer state condition; positioning information of UE; 

periodically measured downlink pilot signal strength; serving cell conditions; transmit 
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power headroom conditions; paging channel failure(s); maximum required memory 

supported by UE; and broadcast channel failure(s). 

15. The network node (28) according to any of claims 12 to 14, wherein the network node 

communications interface (52) is configured to request the report message directly from the 

5 UE or from another network node. 

16. The network node (28) according to any of claims 12 to 15, wherein the network node 

processor circuit (50) is configured to decide if the additional logged measurements need to 

be requested based on one or more of the following: interference level experienced in a 

cell; radio condition measurements experienced in a cell; available radio resource; network 

10 node capacity; UE buffer state condition etc .. 

17. The network node (28) according to any of claims 12 to 16, wherein the network node 

processor circuit (50) is configured to the determine if the indicator indicates that there is 

logged measurements in a buffer of the UE that do, or do not, fit in a single subsequent 

report message. 

15 18. The network node (28) according to claim 17, wherein the network node processor circuit 

(50) is configured to decide to request all the logged measurements in the buffer (44) of the 

UE in one subsequent request. 

19. The network node (28) according to any of claims 12 to 18, wherein the network node 

communications interface (52) is configured to request the report message upon receiving a 

2 0 UE access request initiated by a UE handover procedure from another network node to the 

network node. 

20. The network node (28) according to claim 19, wherein the network node communications 

interface (52) is configured to receive a network node message from the other network 

node comprising UE specific information. 

2 5 21. The network node (28) according to claim 19 wherein the UE specific information 

comprises the indicator of additional logged measurements not yet transmitted. 

22. Method in a User Equipment (30), UE, for assisting in network based control of report 

messages in a wireless communications network, the UE (30) being in connection with a 
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serving network node (28) and configured to transmit report messages to the network node 

(30) upon request, and wherein the UE (30) is configured to periodically perform radio 

condition measurements and store the periodically performed measurements in a UE buffer 

( 44) as logged measurements, the method comprising: 

receiving (S82) a request from the network node (28) to start transmitting logged 

measurements in a report message; 

determining (S84) if the logged measurements fit in the report message; and if not, 

including (S86) in the report message an indicator of additional logged measurements 

not yet transmitted; and, 

transmitting (S88) the report message, comprising the indicator, to the network node 

(28) as a response to the request. 

23. The method according to claim 22, wherein the including comprises including a reporting 

time stamp in the report message. 

24. The method according to any of claims 22 or 23, wherein the logged measurements that are 

15 transmitted to the network node are further deleted from the buffer of the UE. 

25. The method according to any of claims 22 to 24, wherein the logged measurements that are 

oldest in the buffer are reported first. 

26. A User Equipment (30), UE, for assisting in network based control of report messages in a 

wireless communications network, the UE (30) being in connection with a serving network 

2 0 node (28) and configured to transmit report messages to the network node (30), and 

wherein the UE (30) is configured to periodically perform radio condition measurements 

and store the periodically performed measurements in a buffer as logged measurements, the 

UE (30) comprises: 

25 

a UE communications interface ( 42) configured to receive a request from the network 

node (28) to start transmitting logged measurements in a report message, and to 

transmit the report message comprising the logged measurements; 
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a UE processor circuit ( 40) configured to determine if the logged measurements fits in 

the report message, and if not, indicating in the report message to be transmitted an 

existents of additional logged measurements not yet transmitted. 

27. The User Equipment (30) according to claim 26, wherein the UE processor circuit (40) is 

5 configured to add a reporting time stamp to the reporting message. 

28. The User Equipment (30) according to any of claims 26 or 27 wherein the logged 

measurements that are transmitted to the network node are further deleted from the buffer 

of the UE. 

29. The User Equipment (30) according to any of claims 26 to 28, wherein the logged 

1 0 measurements that are oldest in the buffer are transmitted first. 

30. The User equipment (30) according to any of claims 26 to 29, wherein the logged 

measurements are Minimizing Drive Tests, MDT, log data. 
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MJINITI\1LIIZ]1~J<G DIDVJE 1fJE§1r lLOG<GlED DA 1r A 

JRJEIPO R 1rllJ~ <G 

TECHNICAL FIELD 

[0001) This invention pertains to telecommunications, and particularly to the reporting 

5 of measurements by a wireless terminal to a radio access network (RAN). 

10 

BACKGROUND 

(0002] In a typical cellular radio system, wireless terminals (also known as mobile 

stations and/or user equipment units (UEs)) communicate via a radio access network 

(RAN) to one or more core networks. The wireless terminals can be mobile stations or 

user equipment units (UE) such as mobile telephones ("cellular" telephones) and 

laptops with wireless capability (e.g .. mobile-termination), and thus can be;Tor- -

example, portable, pocket, hand-held, computer-included, or car-mounted mobile 

devices which communicate voice and/or data via radio access network. 

[0003) The radio access network (RAN) covers a geographical area which is divided 

15 into cell areas, with each cell area being served by a base station, e.g., a radio base 

station (RBS), which in some networks is also called "NodeB" or ''B node". A cell is a 

geographical area where radio coverage is provided by the radio base station equipment 

at a base station site. Each cell is identified by an identity within the local radio area, 

which is broadcast in the cell. The base stations communicate over the air interface 

2 o operating on radio frequencies with the user equipment units (UE) within range of the 

base stations. 

[0004] In some versions (particularly earlier versions) of the radio access network, 

several base stations are typically connected ( e.g., by landlines or microwave) to a radio 

network controller (RNC). The radio network controller, also sometimes termed a base 

2 5 station controller (BSC), supervises and coordinates various activities of the plural base 

stations connected thereto. The radio network controllers are typically connected to 

one or more core networks. 

1313129 
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[0005) The Universal Mobile Telecommunications System (UMTS) is a third 

generation mobile communication system, which evolved from the Global System for 

Mobile Communications (GSM), and is intended to provide improved mobile 

communication services based on Wideband Code Division Multiple Access 

5 (WCDMA) access technology. UTRAN is essentially a radio access network using 

wideband code division multiple access for user equipment units (UEs). The Third 

Generation Partnership Project (3GPP) has undertaken to evolve further the UTRAN 

and GSM based radio access network technologies. 

[0006] Long Term Evolution (L TE) is a variant of a 3GPP radio access technology 

1 o wherein the radio base station nodes are connected directly to a core network rather 

than to radio network controller (RNC) nodes. In general, in L TE the functions of a 

radio network controller (RNC) node are performed by the radio base station nodes. As 

such, the radio access network (RAN) of an L TE system has an essentially '"flat" 

architecture comprising radio base station nodes without reporting to radio network 
------ - -- -

15 controller (RNC) nodes. 

10007] 3GPP is in the process of defining solutions for Minimizing Drive Tests (MDT). 

The intention of the Minimizing Drive Tests (MDT) work is documented in 3GPP TR 

36.805 V9.0.0 (2009-12), 3rd Generation Partnership Project; Technical Specification 

Group Radio Access Network; Study on Minimization of drive-tests in Next Generation 

2 o Networks (Release 9), incorporated herein by reference. Stage 2 of Minimizing Drive 

Tests (MDT) is currently being developed in TS 37.370, i.e., 3GPP TS 37.370, "Radio 

measurement collection for Minimization of Drive Tests (MDT);Overall description; 

Stage 2", also incorporated herein by reference. Minimizing Drive Tests (MDT) Stage 

2 includes a UE measurement logging function and immediate reporting function. The 

25 3GPP TS 37.370 document essentially focuses on the UE measurement logging 

function. 

10008) An important use case for Minimizing Drive Tests (MDT) is coverage 

optimization. For this purpose following UE measurements (or similar functionalities) 

are considered for DE-internal logging: 

30 o Periodic (e.g. one every 5s) downlink pilot signal strength measurements. 

2 
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o A Serving Cell becomes worse than threshold. 

o Transmit power headroom becomes less than threshold. 

o Paging Channel Failure (PCCH Decode Error). 

o Broadcast Channel failure. 

5 [0009) The network can request the UE to perform logging of measurements. The UE 

executes measurements and logs these measurements internally in a sequential manner, 

containing, e.g., some hour of logged measurement information. 

[0010] As described in Fig. 1, UE indicates to the network if it has an available log, and 

the network requests the UE to deliver the log. From the eNB/RNC, the log is sent to 

1 a an operations and management (OAM) server or similar. 

[0011) The current 3GPP assumptions on this log feature are, e.g., as follows: 

o The UE is required to maintain only one log at a time. 

o One log only contains measurement information collected in one radio access 

technology (RAT). 

1 5 o A log can only be reported and indicated when the UE is in connected state. 

o IfUE is requested to start logging (e.g., by configuration), a possibly old log and 

configuration stored in UE is erased. 

[0012) The content of the MDT log according to configuration is reasonably settled and 

an estimation of the information can be made. See, e.g., R2-103511, "Log reporting 

2 o considerations", Nokia Corporation, Nokia Siemens Networks, incorporated herein by 

reference (and referenced herein as .. R2-10351 l") 

[0013) What the measurement report in signal number 4 in Fig. 1 should look like has 

not yet been decided. As discussed briefly below, some proposals for measurement 

report have been proffered. 

3 
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(0014) As one example proposal for measurement report. it has been suggested that a 

log be sent in a single packet, and keeping that single packet within the size limits of a 

packet data convergence protocol (PDCP) protocol data unit (PDU) (so that a RRC 

message can be used without being segmented into several smaller packets before sent 

5 to the receiving node (i.e., the eNB or NB/RNC in L TE or UMTS, respectively). See, 

e.g., R2-10351 l, "Log reporting considerations", Nokia Corporation, Nokia Siemens 

Networks; and R2-104839, "Optimizations for log size reduction", LG Electronics Inc., 

both of which are incorporated herein by reference. One option of this proposal would 

be limiting the maximum size of a log in a UE to one RRC message that fits in one 

1 o packet data convergence protocol (PDCP) payload packet. 

[0015] As another example, it has also been proposed to send a log that is larger than a 

RRC message with several RRC messages (although some believe the maximwn size of 

a log in a UE can be limited to one RRC packet). 

[fflf16fThere are d1saavantages to the proposals mentioned above. For example, 

15 limiting the log size could prevent logging to complete for the whole configured run 

time (logging duration), which can be several hours. The log could fill the limited log 

buffer in the UE before any report has been possible to send to the network. Before the 

configured logging du.ration time has ended, the UE would stop the logging so only to 

allow the log size to be a single packet, e.g. a packet data convergence protocol (PDCP) 

20 protocol data unit (PDU). Thus, this proposal could stop the logging so only allow the 

log size to be a single RRC packet, which is not good. 

[0017] In the current MDT configuration a start time for the logging is not configurable. 

This means that for a prolonged logging campaign a long period between logging 

instances may be needed in the MDT configuration, alternatively new MDT 

2 5 configuration needs to be provided from the OAM periodically to be conveyed to MDT 

capable UEs. 

[00181 For the other proposal, sending too many RRC packets in a row could, in poor 

radio environments or when handover would occur, create problems with the radio 

connections and could also create unnecessary radio link failures that will make the 

3 O users suffer and logged data be lost. See, e.g., R2;.. J 03511. There is no mechanism 

specified to let the network control the transmission of several packets. 

4 
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§1IJMMARY 

[00011 The technology disclosed herein concerns log size for Minimizing Drive Tests 

(MDT). In one of its aspects the technology disclosed provides support for a log size 

exceeding a maximum size of the PDCP packet. As another aspect, the technology 

5 disclosed herein introduces and provides an indication from a UE of additional MDT 

log data that remains in UE. 

[0002) The technology disclosed herein thus also allows network (NW) control of 

transmissions of multiple partial Jog packets. In accordance with some example 

embodiments, a UE that has stored logged data that is bigger than a single transmission 

1 o packet segments the data and send only a portion of the data that fits into a single 

packet, and also indicates that more logged data exists at the UE. This indication of 

further remaining logged MDT data allows the network to decide the timing of 

transmission of the logged MDT data and the timing of when more measurements 

15 

__ should be requ_est<XL --- -- -- -

:taruJEJF IDJE§C11UJP>TJION OlF THE IDRA. WJING§ 

[0003) The foregoing and other objects, features, and advantages of the invention will 

be apparent from the following more particular description of preferred embodiments as 

illustrated in the accompanying drawings in which reference characters refer to the 

same parts throughout the various views. The drawings are not necessarily to scale, 

2 o emphasis instead being placed upon illustrating the principles of the invention. 

[0004) Fig. 1 is a diagrammatic view illustrating how measurements are reported for 

logged measurements. 

[0005] Fig. 2 is a schematic view of portions of an example embodiment of a 

communications system including a UE suitable for preparation and transmission of 

2 5 multiple partial MDT log packets. 

[0006] Fig. 3 is a schematic view of portions of an example, more detailed embodiment 

of a wireless terminal (UE) suitable for preparation and transmission of multiple partial 

MDT log packets. 

5 
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[0@07] Fig. 4 is a flowchart showing example, non-limiting representative acts or steps 

in an example embodiment and mode of a method of generating multiple partial MDT 

log packets. 

[0008] Fig. 5 is a schematic view of portions of an example, platform-based 

5 embodiment of a wireless terminal (UE) suitable for preparation and transmission of 

multiple partial MDT log packets. 

DETA]ILED DESCRJJPTION 

[0009) In the following description, for purposes of explanation and not limitation, 

specific details are set forth such as particular architectures, interfaces, techniques, etc. 

10 in order to provide a thorough understanding of the present invention. However, it will 

be apparent to those skilled in the art that the present invention may be practiced in 

other embodiments that depart from these specific details. That is, those skilled in the 

____ art will be able to devise various arrangements_wbicb, altbough-not.expl-icitly described--

or shown herein, embody the principles of the invention and are included within its 

15 spirit and scope. In some instances, detailed descriptions of well-known devices, 

circuits, and methods are omitted so as not to obscure the description of the present 

invention with unnecessary detail. All statements herein reciting principles, aspects, 

and embodiments of the invention, as well as specific examples thereof, are intended to 

encompass both structural and functional equivalents thereof. Additionally, it is 

2 o intended that such equivalents include both currently known equivalents as well as 

equivalents developed in the future, i.e., any elements developed that perform the same 

function, regardless of structure. 

[0010] Thus, for example, it will be appreciated by those skilled in the art that block 

diagrams herein can represent conceptual views of illustrative circuitry or other 

25 functional units embodying the principles of the technology. Similarly, it will be 

appreciated that any flow charts, state transition diagrams, pseudocode, and the like 

represent various processes which may be substantially represented in computer 

readable medium and so executed by a computer or processor, whether or not such 

computer or processor is explicitly shown. 

30 [0011] The functions of the various elements including functional blocks, including but 

not limited to those labeled or described as "computer'', "processor" or "controller'', 

6 
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may be provided through the use of hardware such as circuit hardware and/or hardware 

capable of executing software in the form of coded instructions stored on computer 

readable medium. Thus, such functions and illustrated functional blocks are to be 

understood as being either hardware-implemented and/or computer-implemented, and 

5 thus machine-implemented. 

[0012] In terms of hardware implementation, the functional blocks may include or 

encompass. without limitation, digital signal processor (DSP) hardware, reduced 

instruction set processor, hardware (e.g .. digital or analog) circuitry including but not 

limited to application specific integrated circuit(s) [ASIC], and (where appropriate) 

1 o state machines capable of performing such functions. 

[00131 In terms of computer implementation, a computer is generally understood to 

comprise one or more processors or one or more controllers, and the terms computer 

and processor and controller may be employed interchangeably he_::e~._ ""Yh~n_p~o~id~<! 
- - - - -by-a-computer or processor or controller ;-the functions may be provided by a single 

15 dedicated computer or processor or controller, by a single shared computer or processor 

or controller, or by a plurality of individual computers or processors or controllers, 

some of which may be shared or distributed. Moreover, use of the term "processor'' or 

"controller" shall also be construed to refer to other hardware capable of performing 

such functions and/or executing software, such as the example hardware recited above. 

2 o [0014) Fig. 2 illustrates portions of an example embodiment of a communications 

system, and particularly portions of a radio access network (RAN) 20 comprising at 

least one network node 28 and a wireless terminal or UE 30. Depending on the 

particular type of radio access network (RAN) utilized and delegation of nodal 

responsibilities, the network node 28 can be a base station node ( e.g .. an NodeB in 

2 5 UMTS or an eNodeB in Long Tenn Evolution (L TE)) or a radio network controller 

(RNC) node (in UMTS). Thus, the user equipment unit (UE) 30 communicates over 

radio interface 32 with the network node 28, either directly over radio interface 32 with 

the network node 28 in the case of the network node 28 being a base station type node, 

or over the radio interface 32 and through a base station in the case of the network node 

3 O 28 being a radio network controller (RNC) node. 
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[0015] As mentioned above, the user equipment unit (UE) 30 can be a mobile station 

such as a mobile telephone ("cellular" telephone) or laptop with wireless capability 

(e.g., mobile termination), and thus can be, for example, a portable, pocket, hand-held, 

computer-included, or car-mounted mobile device which communicates voice and/or 

5 data via radio access network. 

[0016] In accordance with one of its aspect, the technology disclosed concerns 

generation and/or transmission and/or use of multiple partial MDT log packets. As 

such, Fig. 2 shows an example embodiment of network node or service point 30 which 

comprises multiple partial MDT log reporter 40 and communications interface 42. Fig. 

1 o 2 also illustrates network node 28 as comprising MDT log requestor/processor 50 and 

communications interface 52. 

[0017] Fig. 3 shows in more detail an example implementation of user equipment unit 

(UE) 30(3) and its multiple partial MDT log reporter 40. For the non-limi~in~ ex~pl~ 
--·---1mplementat1on of Fig. 3 the multiple partial MDT log reporter 40 comprises log report 

15 generator 60 and data logging unit 62. The multiple partial MDT log reporter 40 works 

in conjunction with measurement unit 64, and stores records 66 of measurements in 

data logging unit 62. Fig. 3 further shows log report generator 60 as comprising packet 

identifier generator 68 and "more data" flag generator 69. 

[0018) The technology disclosed herein includes support for a MDT log size which 

2 o exceeds a maximum size of the packet data convergence protocol (PDCP) packet. The 

technology disclosed herein also introduces and provides an indication from the UE 30 

of additional MDT log data that remains in the UE. In accordance with some example 

embodiments. a UE that has stored logged data that is bigger than a single transmission 

packet, segments the data, and sends only a portion of the data that fits into a single 

2 5 packet, and also indicates that more logged data exists at the UE 30. This indication of 

further remaining logged MDT data allows the network to decide the timing of 

transmission of the logged MDT data and the timing of when more measurements 

should be requested. 

[00191 The UE will take a part of the logged data and put into the payload of the Report 

30 message (as in act 4 of Fig 1). The UE 30 will, if more logged data is still available, set 

a "more" bit informing the network or by other means indicate to the network that there 
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are more logged data available in the UE. The network will then, when it believes more 

data should be obtained (based on interference, radio conditions, capacity, node 

capacity, etc.), request more data (as in act 3 of Fig. I). When a request is done then the 

process is repeated. 

5 [0020) In an example embodiment and mode, the technology disclosed herein 

encompasses the following acts and capabilities: 

o UE periodically logs radio measurements (and possibly detailed positioning 

information of the UE) in internal memory. 

o The log in UE memory is built up of "records" that include a "time stamp" 

1 o (indicating the time when the radio measurement was taken) and "radio 

measurements". The record may optionally also include detailed position 

information of the UEs geographical position. The "records" can have variable size. 
- . ------- - - --

o The size of ihe log stored in UE is bigger than is possible to fit into one single 

Report message (such as message 4 of Fig 1) from UE to network. 

15 o When the network requests UE to start reporting logged measurements, the UE 

takes the number of "records" from its internal log (in the order of storage) that fits 

into the Report message, and "advances" an internal pointer such that next-stored 

''records" will be included in the Report message next time UE is requested to report 

logged measurements. 

2 o o A "Time stamp" value or other identifier is added to the Report message at Report 

message transmission. Instead of including a time stamp into the Report message, a 

sequence number, stepped by one with each Report message transmission. 

o In case UE has more "records" stored in its buffer, not yet reported, an indicator of 

"more data exist" is included into the Report message. 

25 o IfUE has indicated that "more data exist", network may then request UE to report 

logged measurements (repeat message 3 in Fig.I), and UE includes "records" from 

its stored log, according to its internal pointer. 
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[0021) During the repeated sequence of messages 3 and 4 in Fig 1 to convey the 

complete log from UE to network. there may be a need to change cell and base station 

(handover). One way to handle this is that the UE indicate availability when it is 

connects to the next eNB, e.g., message I in Fig. 1. A second way (alternative) to 

5 handle this situation is that the information that the old eNB has received with respect 

to "data available" and/or any .. more data exist" information is transferred to new target 

eNB (based on request or automatically transferred) including any related information 

like trace references. etc. 

[0022) In some situations, "trace references"+ "data available" indication may be 

1 o forwarded between RAN nodes. In such cases, the UE may also include the trace 

references in the report when UE reports :first message to a RAN node after handover. 

[0023] Fig. 4 shows example, non-limiting representative acts or steps in an example 

embodiment and mode of a method of generating multiple partial MDT log_pa~k~ts._ 

[0024) A yet more detailed, machine-implementation embodiment of an example user 

15 equipment unit (UE) 30(5) is illustrated in Fig. 5. In Fig. 5 broken line 70 depicts a 

platform by which functionalities and units illustrated within line 70 can be realized in 

example embodiments. The terminology "platform" is a way of describing how the 

:functional units of wireless terminal (UE) 30 can be implemented or realized by 

machine. One example platform is a computer implementation wherein one or more of 

2 O the elements framed by line 70, including wireless terminal measurement unit 44 and 

log report generator 60, are realized by one or more processors which execute coded 

instructions stored in memory (e.g., non-transitory signals) in order to perform the 

various acts described herein. In such a computer implementation the wireless terminal 

30(5) can comprise, in addition to a processor(s), a memory section 72 (which in tum 

25 can comprise random access memory 74; read only memory 76; application memory 78 

(which stores, e.g .. coded instructions which can be executed by the processor to 

perform acts described herein); and any other memory such as cache memory, for 

example). 

[0025] Whether or not specifically illustrated, typically the wireless terminal 30 of each 

3 O of the embodiments discussed herein can also comprise certain input/output units or 

functionalities, the representative input/output units for wireless terminal 30(5) being 
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illustrated in Fig. 5 as keypad 80; audio input device (e.g. microphone) 82; visual input 

device (e.g., camera) 84; visual output device (e.g., display 86); and audio output 

device ( e.g., speaker) 88. Other types of input/output devices can also be connected to 

or comprise wireless terminal 30(5). 

s [0026] In the example of Fig. 5 the platform depicted by line 70 has been illustrated as 

computer-implemented or computer-based platform. Another example platform for 

wireless terminal 70(5) can be that of a hardware circuit, e.g., an application specific 

integrated circuit (ASIC) wherein circuit elements are structured and operated to 

perform the various acts described herein. 

1 o [0027] It should be appreciated that the MDT log requestor/processor 50 of the network 

node 28 can also be implemented in platform fashion, e.g., implemented by a 

computer/processor executing instructions of non-transient signals and/or by a circuit. 

[00281 In some example embodiments, 1£ the OE md1catestliat more ffian -one packet is -

in its logged buffer, several bits may then be used. The network can then choose to 

15 request multiple messages if the network so wants. 

(0029) In some example embodiments, if the logged buffer is almost full or if a size 

limitation is to be reached otherwise, the UE can indicate such conditions to the 

network so the network can prioritize the retrieval of logged data in order not to stop 

logging and/or loose data. 

2 o [0030) Thus, the technology disclosed herein, in one of its aspects, supports and/or 

facilitates a log size exceeding the maximum size of the PDCP packet. If the reporting 

loss/performance is considered an issue and needs to addressed (while a restriction of a 

UEs total log size (in memory) is not wanted), then the UE that has stored logged data 

that is bigger than a single payload PDU ( e.g PDCP restriction) can segment the. data 

2 5 and send only a part that fits into a single packet (e.g., the message size in the UE 

response message has a fixed size, while the MDT log itself has another limit, e.g. 

memory size restriction in UE etc). To handle this, an indication in the UE MDT log 

report on that more logged data exists is provided. This allows the network to decide 

the timing for when measurements should be requested and/or (re- )configured. Relying 

3 O on the .. report available bit" only would require that the UE again transients to RRC 
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connected which may delay the transfer oflogged data further, possibly involving UE 

log memory being exhausted, new logged MDT configuration or HO to other RAT etc. 

(0031] Thus, with a log report size restriction, the UE shall be able to partition the log 

into a maximum fixed size RRC message. 

5 [0032) Considering that the probability of losing a MDT report is relatively low, even in 

case of a handover is likely, etc., it can be assumed that the impact on the total amount 

of logged MDT data available at the OAM is small. It can also be assumed similarly, 

that by restricting the log size for all UEs reporting the MDT log, the available 

information at the receiving end will be limited accordingly; while possibly introducing 

1 o complexity to the MDT configuration and signalling from OAM. 

[0033) Currently the RRC message for MDT also carries information for RACH 

optimization (SON) and other optionally configured information. One consequence of 

the presence of other mformahon Ill the RRC message!PDUusmg a size restriction 

would be that it possibly depends on the RRC message construction and configuration, 

15 or that the maximum size is always set according to a worst case scenario. 

[00341 In view of the reasons above, no special handling of the RRC message/log size 

might be needed as a result of MDT. Retaining the normal handling of RRC messages 

etc simplifies the considerations that need to taken in the network and user equipment 

unit (UE). 

2 O [0035] The technology disclosed herein affords several advantages. Among the 

advantages are the following: 

o The technology allows for long logging run times that can create large logged 

data sizes while the network controls the reporting time. 

o The technology facilitates that the network can determine an appropriate time of 

2 5 reporting without loosing logged data. 
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Abbreviations 

IP = Internet Protocol 

LI = Length indicator 

MDT= Minimization of the Drive Tests 

NW=Network 

PCCH = Paging Channel 

RRM = Radio Resource Management 

TR= Technical Report 

TS = Technical specification 

UE = User Equipment 

[0036] Although the description above contains many specificities, these should not be 

construed as limiting the scope of the invention but as merely providing illustrations of 

_ some of the presently preferred embodiments of-this invention;-- It will-be appreciated 

that the scope of the present invention fully encompasses other embodiments which 

15 may become obvious to those skilled in the art, and that the scope of the present 

invention is accordingly not to be limited. Reference to an element in the singular is 

not intended to mean "one and only one" unless explicitly so stated, but rather "one or 

more." All structural and functional equivalents to the elements of the above-described 

embodiments that are known to those of ordinary skill in the art are expressly 

20 incorporated herein by reference and are intended to be encompassed hereby. 

Moreover, it is not necessary for a device or method to address each and every problem 

sought to be solved by the present invention, for it to be encompassed hereby. 
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NETWORK BASED CONTROL OF REPORT MESSAGES IN A WIRELESS 

COMMUNICATIONS NETWORK 

TECHNICAL FIELD 

This disclosure pertains to a method in a network node, a method in user equipment, a network 

5 node and user equipment in a wireless communications network. More particularly, there is 

provided mechanisms for network based control of report messages comprising logged 

measurements in a wireless communications network. 

BACKGROUND 

In a typical cellular radio system, wireless terminals, also known as mobile stations and/or 

10 User Equipments units (UEs), communicate via a Radio Access Network (RAN) to one or 

more core networks. The wireless terminals, hereinafter called UEs which is the same as User 

Equipments, can also be mobile telephones, i.e. "cellular" telephones, and laptops with 

wireless capability e.g., mobile termination, and thus are, for example, portable, pocket, hand

held, computer-included, or car-mounted mobile devices which communicate voice and/or data 

15 via the RAN. 

The RAN normally covers a geographical area which is divided into cell areas, also denoted 

cells, with each cell area being served by a base station e.g., a Radio Base Station (RBS), 

which in some networks is also called "NodeB" or "B node". A cell is a geographical area 

where radio coverage is provided by base station equipment at a base station site. Each cell is 

2 0 identified by an identity within the local radio area, which is broadcast in the cell. The base 

station communicates over the air interface operating on radio frequencies with the UEs within 

range of the base stations. 

In some versions, particularly earlier versions of the RAN, several base stations are typically 

connected, e.g., by landlines or microwave, to a Radio Network Controller (RNC). The RNC, 

2 5 also sometimes termed a Base Station Controller (BSC), supervises and coordinates various 

activities of the plural base stations connected thereto. The radio network controllers are 

typically connected to one or more core networks. 

The Universal Mobile Telecommunications System (UMTS) is a third generation mobile 

communication system, which evolved from the Global System for Mobile Communications 
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(GSM), and is intended to provide improved mobile communication services based on 

Wideband Code Division Multiple Access (WCDMA) access technology. UTRAN is 

essentially a radio access network using wideband code division multiple access for user 

equipment units (UEs). The Third Generation Partnership Project (3GPP) has undertaken to 

5 evolve further the UTRAN and GSM based radio access network technologies. 

Long Term Evolution (LTE) is a variant of a 3GPP radio access technology wherein the radio 

base station nodes are connected directly to a core network rather than to RNCs. ln general, in 

LTE the functions of the RN C node are performed by the RBSs. As such, the RAN of an LTE 

system has an essentially "flat" architecture comprising RBSs without reporting to RNCs. In 

10 LTE networks the base station(s) is/are called eNodeB(s) or eNB(s). 

3GPP is in the process of defining solutions for Minimizing Drive Tests (MDT). The intention 

of the Minimizing Drive Tests (MDT) work is documented in 3GPP TR 36.805 V9.0.0 (2009-

12), 3rd Generation Partnership Project; Technical Specification Group Radio Access 

Network; Study on Minimization of drive-tests in Next Generation Networks (Release 9). 

15 Stage 2 of Minimizing Drive Tests (MDT) is currently being developed in TS 37.320, i.e., 

3GPP TS 3 7.320, "Radio measurement collection for Minimization of Drive Tests (MDT); 

Overall description; Stage 2". MDT Stage 2 includes a UE measurement logging function and 

immediate reporting function. The 3GPP TS 37.320 document essentially focuses on the UE 

measurement logging function. 

20 An important use case for MDT is coverage optimization. For this purpose following UE 

measurements, or similar functionalities, are considered for VE-internal logging: Periodic, e.g. 

one every 5s, downlink pilot signal strength measurements; a serving cell becomes worse than 

threshold; transmit power headroom becomes less than threshold; Paging Channel Failure i.e. 

Paging Control CHannel (PCCH) decode error; and Broadcast Channel failure. 

2 5 The network can request the UE to perform logging of measurements. The UE executes 

measurements and logs these measurements internally in a sequential manner, containing, e.g., 

some hour of logged measurement information. 

As described in Fig. I, the UE indicates to the network if it has available log i.e. available 

logged measurements. The network node i.e. eNB/RNC determines if it should request the 

3 0 logged measurements or not. If it decides to do so then a request is sent to the UE to deliver the 
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log in a report message. From the eNB/RNC, the reported logged measurements may further be 

sent to an OAM server or similar. 

The current 3GPP assumptions on this log (i.e. logged measurements) feature are, e.g., as 

follows: the UE is required to maintain only one log at a time; one log only contains 

5 measurement information collected in one Radio Access Technology (RAT); a log can only be 

reported and indicated when the UE is in connected state; If UE is requested to start logging, 

e.g., by configuration, a possibly old log and configuration stored in UE is erased. 

What the logged measurement report message in signal number 4 ·in Fig. I should look like has 

not yet been decided, as of the filing of this application. Some proposals for management of 

1 0 measurement report have been proffered. 

As one example proposal for management of measurement reports, it has been suggested that a 

log i.e. logged measurements, are to be sent in a single packet, and keeping that single packet 

within the size limits of a Packet Data Convergence Protocol (PDCP) Protocol Data Unit 

(PDU). Keeping the single packet within the size limits of a PDCP POU makes it possible to 

15 use a Radio Resource C~ntrol RRC message for reporting without being segmented into 

several smaller packets before being sent to the receiving node i.e., the eNB or NB/RNC in 

L TE or UMTS, respectively. One option of this proposal would be limiting the maximum size 

of a log in a UE to one RRC message that fits into one PDCP payload packet. 

As another example proposal for management of measurement reports, it has been suggested to 

2 O send a log i.e. a logged measurement that is larger than a RRC message with several RRC 

messages. 

However, there are disadvantages to both example proposals mentioned above. For example, 

limiting the log size could prevent logging to complete for the whole configured run time i.e. 

logging duration, which can be several hours. The log could fill the limited log buffer in the 

2 5 UE before any measurement report has been possible to send to the network node. Before the 

configured logging duration time has ended, the UE would stop the logging so that to only 

allow the Log size to be a single packet e.g. single RRC packet, and relevant measurements 

reports may not thereafter be logged. Also in the current MDT configuration a start time for the 

logging is not configurable. This means that for a prolonged logging campaign a long period 

3 0 between logging instances may be needed in the MDT configuration, alternatively new MDT 
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configuration needs to be provided from the OAM periodically to be conveyed to MDT 

capable UEs. 

For the other proposal, sending too many RRC packets in a row could, in poor radio 

environments or when handover would occur, create problems with the radio connections and 

5 could also create unnecessary radio link failures that will make the users suffer and logged data 

be lost. 

SUMMARY 

The technology disclosed herein concerns network based control of report messages 

comprising logged measurements in a wireless communications network, which overcomes at 

1 0 least some of the above mentioned disadvantages and which allows multiple partial report 

messages to be sent. 

In accordance with some example embodiments, a UE that has stored logged data i.e. logged 

measurements that are bigger than a single transmission packet, i.e. report message, segments 

the data and sends only a portion of the data that fits into a single report message, and also 

15 indicates that more logged measurements exists at the UE. 

In a first example of embodiment, there is disclosed a method in a network node for network 

based control of report messages in a wireless communications network. The network node 

being configured to serve a user equipment, UE, and to receive report messages from the user 

equipment. The method comprises sending a request to the UE to start transmitting logged 

2 0 measurements in a report message. The network node then receives the report message 

comprising the logged measurements from the UE, and determines if the received report 

message comprises an indicator of additional logged measurements not yet transmitted, and if 

so, decides if the additional logged measurements need to be requested. 

In a second example of an embodiment there is disclosed a network node for network based 

2 5 control of report messages in a wireless communications network. The network node being 

configured to serve a user equipment, UE, and to receive report messages from the user 

equipment. The network node comprises a network node communications interface and a 

network node processor circuit. The network node communications interface being configured 

to send a request to the UE to start transmitting logged measurements in a report message, and 

30 to receive the report message comprising the logged measurements. The network node 
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processor circuit being configured to determine if the received report message comprises an 

indicator of additional logged measurements not yet transmitted; and if so, to decide if the 

additional logged measurements need to be requested. 

In a third example of an embodiment, there is disclosed a method in a User Equipment, UE, for 

5 assisting in network based control of report messages in a wireless communications network. 

The UE is being in connection with a serving network node and configured to transmit report 

messages to the network node upon request. The UE is further configured to periodically 

perform radio condition measurements and store the periodically performed measurements in a 

UE buffer as logged measurements. The method comprising: receiving a request, in the UE, 

1 0 from the network node to start transmitting logged measurements in a report message; 

determining if the logged measurements fit in the report message; and if not, including in the 

report message an indicator of additional logged measurements not yet transmitted; and, 

transmitting the report message, comprising the indicator, to the network node as a response to 

the request. 

15 In a fourth example of an embodiment, there is disclosed a User Equipment, UE, for assisting 

in a network based control of report messages in a wireless communications network. The UE 

is being in connection with a serving network node and is configured to transmit report 

messages to the network node. The UE is further configured to periodically perform radio 

condition measurements and store the periodically performed measurements in a buffer as 

20 logged measurements. The UE comprises a UE communications interface and a UE processor 

circuit. The UE communications interface is configured to receive a request from the network 

node to start transmitting logged measurements in a report message, and to transmit the report 

message comprising the logged measurements. The UE processor circuit is configured to 

determine if the logged measurements fits in the report message, and if not, indicating in the 

2 5 report message to be transmitted an existents of additional logged measurements not yet 

transmitted. 

An advantage achieved by some of the above mentioned embodiments is that due to use of 

indicator in report message of further remaining logged measurements providing the network, 

i.e. a network node, with information needed to decide a timing of transmission of the logged 

3 0 measurements and a timing of when more logged measurements should be requested. 
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Another advantage achieved by at least some of the above mentioned embodiments is to make 

it possible to have longer logging duration and/or conduct more frequent measurements 

without overflow in log memory in UE e.g. UE buffer. 

Another advantage achieved by some of the above mentioned embodiments is to provide the 

5 network node with information about logged measurements making it possible to determine the 

amount of logged measurements kept in a UE. 

The foregoing and other objects, features, and advantages will become apparent from 

following more particular descriptions of preferred embodiments and aspects of embodiments 

as will be illustrated by accompanying drawings in which reference characters refer to the 

10 same parts throughout various views. 

15 

20 

25 

BRIEF DESCRIPTION OF THE DRAWINGS 

The drawings are not necessarily to scale, emphasis instead being placed upon illustrating 

principles of the disclosure. 

Fig. I 

Fig. 2 

Fig. 3 

Fig. 4 

Fig. 5 

Fig. 6 

is a signaling scheme illustrating how logged measurements are reported 
according to prior art. 

is a schematic block diagram illustrating example embodiments of a network 
node and a user equipment. 

is a flowchart depicting an example embodiment of a method in a network node. 

is a flowchart depicting further example embodiments of a method in a network 
node. 

is a flowchart depicting an example embodiment of a method in a user 
equipment. 

is a flowchart depicting further example embodiments of a method in a network 
node. 

DETAILED DESCRIPTION 

Fig. 2 illustrates portions of an example embodiment of a communications system/network, 

and particularly portions of a Radio Access Network (RAN) 20 comprising at least one 

network node 28 and a wireless terminal, hereinafter denoted User Equipment, (UE) 30. 

Depending on a particular type of RAN utilized and delegation of nodal responsibilities, the 
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network node 28 may be a base station node e.g., an NodeB in UMTS or an eNodeB in Long 

Term Evolution (LTE)) or a Radio Network Controller (RNC) node in UMTS. Thus, the UE 

30 communicates over radio interface 32 with the network node 28, either directly over radio 

interface 32 with the network node 28 in case of the network node 28 being a base station type 

5 node, or over the radio interface 32 and through a base station in the case of the network node 

28 being a radio network controller (RNC) node or an Mobility Management Entity (MME) 

which is a control node which processes signaling between the UE and the Core Network (CN} 

and provides Visitor Location Register (VLR) functionality for the Evolved Packet System 

(EPS}. 

10 As mentioned above, the UE 30 can be a mobile station such as a mobile telephone ("cellular" 

telephone} or laptop with wireless capability (e.g., mobile termination), and thus can be, for 

example, a portable, pocket, hand-held, computer-included, or car-mounted mobile device 

which communicates voice and/or data via radio access network. 

In accordance with one of its aspect, the technology disclosed concerns generation and/or 

15 transmission and/or use of multiple partial report messages with logged measurements such as 

MDT log packets, also denoted MDT log or MDT log data. As such, Fig. 2 shows an example 

embodiment of network node 28 or UE 30, which comprises a UE communication interface 42 

and a UE processor circuit 40. Note that the UE may be seen as a serving point. The UE 

processor circuit may include a buffer 44, i.e. UE buffer, for storing logged measurements, not 

2 0 shown in figure, and in another embodiment the buffer 44 is within the UE 30. 

Fig. 2 also illustrates network node 28 as comprising a network node processor circuit 50 and 

network node communications interface 52 (i.e. a communications interface of the network 

node). The network node processor circuit 50 may be, or comprise, a logged measurements 

rcquestor/proccssor (not shown in figure) to be used for requesting logged measurements, such 

2 5 as MDT log, in report message(s}. 

According to one example of an embodiment, the network node 28 is used for network based 

control of report messages comprising logged measurements in a wireless communications 

network, the network node 28 being configured to serve the UE 30, UE, and to receive report 

messages from the UE 30. 
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Continuing with the description of Fig. 2, the network node communications interface 52 is, or 

may be, configured to send rcquest(s) to the UE 30 to start transmitting logged measurcment(s) 

in report message(s), and to receive the report message(s) comprising the logged 

measurements. The logged measurements may comprise one or more of the following: 

5 measurement time stamps for each performed measurement; UE buffer state condition; 

positioning information of UE; periodically measured downlink pilot signal strength; serving 

cell conditions; transmit power headroom conditions; paging channel failure(s); maximum 

required memory supported by UE; and broadcast channel failure(s). 

According to one embodiment, the network node communications interface 52 may be 

10 configured to receive, from the UE 30, an indication of existents of logged measurements that 

are available. Note, that the "additional logged measurements" indicator is conveyed in the UE 

information report message while the indication of logged measurements available is conveyed 

in already existing/specified signaling. 

According to one embodiment, the network node communications interface 52 may be 

15 configured to request the report message(s) directly from the UE 30 or from another network 

node, e.g. RNC, MME, RBS or other similar node. 

According to one embodiment, the network node communications interface 52 may be 

configured to request the report message upon receiving a UE access request initiated by a UE 

handover procedure from another network node to the network node. The request may for 

2 0 example be a RRC connection request. The network node communications interface 52 may 

also be configured to receive a network node message from the other network node i.e. another 

eNodeB, RNC or RBS, comprising UE specific information. The UE specific information may 

further comprise the indicator indicating additional logged measurements not yet transmitted. 

The network node processor circuit 50, mentioned above in relation to Fig.2, is configured to 

2 5 determine if the received report message(s) comprises an indicator of additional logged 

measurement(s) not yet transmitted; and if so, to decide if the additional logged measurements 

need to be requested. According to one embodiment, the network node processor circuit 50 
• 

may be configured to decide if the additional logged measurements need to be requested based 

on one or more of the following: interference level experienced in a cell; radio condition 

30 measurements experienced in a cell; available radio resource; network node capacity; UE 

buffer state condition etc. 
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According to one embodiment, the network node processor circuit 50 may be configured to 

determine if the indicator indicates that there are logged measurements in a UE buffer 44 that 

do, or do not, fit in a single subsequent report message. 

According to one embodiment, the network node processor circuit 50 may be configured to 

5 decide to request all the logged measurements in the buffer 44 of the UE in one subsequent 

request, or repeatedly upon receiving each report message. The decision may also be based on 

received status information of the buffer 44 in the UE 30 being for example overloaded. Note 

that configured to or adapted to in relation to functionality of circuits and devices mentioned 

above and throughout the whole disclosure are expressions that may be used having a similar 

10 or same meaning. 

It should be appreciated that the network node processor circuit 50 may comprise an MDT log 

requestor/processor 50' (not shown in Fig. 2) which may be implemented in platform fashion, 

e.g., implemented by a computer/processor executing instructions of non-transient signals 

and/or by a circuit. 

15 Likewise from a UE perspective, reference made to Fig. 2, the UE 30 may be, or is, used for 

assisting in network based control of report messages comprising logged measurements in a 

wireless communications network. The UE 30 is being in connection with the serving network 

node 28 and is configured to transmit report message(s) to the network node 30. The UE 30 

may further be configured to periodically perform radio condition measurements and store the 

2 0 periodically performed measurements in the buffer 44 as logged measurements. Such logged 

measurements may be MDT log reports. 

The UE communications interface 42 mentioned above in relation to Fig. 2, is configured to 

receive a request from the network node 28 to start transmitting logged measurements in report 

message(s), and to transmit/send the report message(s) comprising the logged measurements. 

2 5 The UE processor circuit 40 is configured to determine if the logged measurements fits in the 

report message(s), and if not, indicating in the report message to be transmitted an existents of 

additional logged measurements not yet transmitted. 

According to one embodiment of an example implementation of a UE 30 in which the UE 

processor circuit 40 may be, or may comprise, a multiple partial MDT log reporter 40' (Fig. 2 

30 dashed lines). The multiple partial MDT log reporter 40' may comprise a log report generator 
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and data logging unit (not shown in Fig. 2). The multiple partial MDT log reporter 40' works 

in conjunction with a measurement unit (not shown in Fig. 2), and stores records of 

measurements in data logging unit. The log report generator may further comprise a packet 

identifier generator and "more data" i.e. additional data, flag generator. 

5 The technology disclosed above, and in relation to some of the earlier mentioned 

embodiments, includes support for logged measurements, or an MDT log size, which exceeds a 

maximum size of the report message which may for example be a Packet Data Convergence 

Protocol (PDCP) packet. The technology disclosed herein also introduces and provides an 

indication from the UE 30 of additional logged measurements or MDT log data that remains in 

10 the UE buffer 44. In accordance with some example embodiments, a UE 30 that has stored 

logged measurements, sometimes denoted logged data, that are bigger than a single report 

message i.e. transmission packet, segments the logged measurements, and sends only a portion 

of the logged measurements that fits into a single report message. The UE 30 also indicates 

that more logged measurements exist at the UE 30 in the buffer 44. This indication of further 

15 remaining logged measurements allows the network node 28 to decide a timing of transmission 

of the logged measurements and a timing of when more logged measurements should be 

requested. This may for example depend on radio condition measurements or UE buffer status 

information. 

The UE 30 will take a part of the logged measurements and put into the payload of the report 

2 0 message. The UE 30 will, if more logged measurements are still available, set a "more" or 

"additional" bit indicating to the network node 28, or by other means indicate t_o the network 

node 28, that there are more logged measurements available in the UE 30. The network node 

28 will then, when it believes more data should be obtained e.g. based on: interference level 

experienced in a cell; radio condition measurements experienced in a cell; available radio 

2 5 resource; network node capacity; UE buffer state condition etc., request more logged 

measurements. When a request is done then the process may be repeated. A new decision may 

be taken after a new report message is received, and so on. In other words, upon reception of 

indication from UE, the network node 28 takes a decision (based on current radio conditions, 

node capacity) whether the network node 28 shall request more logged measurements "data" 

30 from the UE now or request it at a later point in time. This "later point in time" could be 

predefined e.g. 15s later. In one example an internal algorithm may for instance check to see if 

no Hand Over {HO) is imminent or other more vital procedure is at hand. The report messages 
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may be lost if unsuccessfully reporting happens just before a HO. In one example, the network 

node 28 may be configured to continue requesting reporting of logged measurements (MDT 

Logs) in report messages until there are no more logged measurements to report. 

An example of an embodiment of a method that may be implemented in the network node 28 is 

5 illustrated by Fig. 3. The method is used for network based control of report messages 

comprising logged measurements in a wireless communications network. According to the 

method, the network node 28 which is being configured to serve a UE 30, receives report 

messages from the UE 30 as mentioned above in relation to Fig. 2. More particularly, the 

method comprises: sending S62 a request to the UE to start transmitting logged measurements 

1 0 in a report message; receiving S64 the report message comprising the logged measurements; 

determining S66 if the received report message comprises an indicator of additional logged 

measurements not yet transmitted; and if so, deciding S68 if the additional logged 

measurements need to be requested. 

Yet an example of an embodiment of a method for implementation in the network node 28 is 

15 illustrated by Fig. 4. The general steps i.e. S72, S74, S76 and S78 correspond to S62-S68 

mentioned above. In this example method comprises the network node 28 first receiving S71, 

e.g. from the UE 30, an indication of existents of logged measurements that are available i.e. 

the UE buffer 44 is not empty or more data exists in ·UE buffer 44. Note that this indication is 

different from the indicator indicating additional Logged measurements. 

20 According to the method, the network node 28 decides to send S72 request to the UE 30 to 

start reporting and receives S74 a report message as a response. The network node 28 then 

determines if the report message, which also comprises logged measurements and reporting 

time stamp, comprises an indicator of additional logged measurements not yet reported. If so, 

the network node 28 may decide S78 to request these additional logged measurements and 

2 5 therefore restarts at S72. If no indicator is included, the network node 28 will await S77 a new 

indication S71, and restarts the procedure at S72. The network node 28 upon deciding S78 to 

request additional logged measurements may decide to request S79 all logged measurements in 

one decision instead of requesting one subsequent report message at a time. In some example 

embodiments, if the UE 30 indicates that more than one reporting message is needed for the 

3 0 logged measurements in its UE buffer 44, several bits may then be used to indicate that. The 
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network node 28 may then choose to request multiple messages if the network node 28 so 

wants. 

From a UE perspective, and an example of an embodiment which illustrates a method in a UE, 

reference is now made to Fig. 5. The UE 30 is configured to periodically perform radio 

5 condition measurements and store the periodically performed measurements in a UE buffer 44 

as logged measurements. The method in the UE 30 for assisting in network based control of 

report messages comprising logged measurements in a wireless communications network, 

comprises: receiving S82 a request from the network node 28 to start transmitting logged 

measurements in a report message; determining S84 if the logged measurements fit in the 

1 0 report message; and if not, including S86 in the report message an indicator of additional 

logged measurements not yet transmitted; and, transmitting S88 the report message, 

comprising the indicator, to the network node 28 as a response to the request (S62; S72). 

In an example of an embodiment and UE mode, the technology disclosed herein encompasses 

the following acts and capabilities, as illustrated by Fig. 6: 

15 S90: UE periodically performs measurements and logs radio condition measurements, and 

possibly detailed positioning information of the UE 30, and stores the measurements as logged 

measurements in the UE buffer 44 i.e. in internal memory of the UE 30. 

According to one embodiment the logged measurements in UE buffer 44 may be built up as 

"records" that include a "time stamp" indicating the time when the radio measurement was 

2 0 taken i.e. "measurement time stamp" and logged measurements. The record may optionally 

also include detailed position information of the UEs geographical position. The "records" may 

have variable size. The size of the logged measurements, sometimes denoted log size, in UE 

buffer 44 may be bigger than is possible to fit into one single report message to be sent from 

UE to network node. 

25 S92: When the UE 30 receives a request from the network node 28 to start 

transmitting/reporting logged measurements, the UE 28 takes the number of "records" i.e. 

logged measurements, from the UE buffer 44 i.e. internal log, typically in the order of storage, 

that fits into the report message, and "advances" an internal pointer such that next-stored 

"records" will be included in the next report message next time the UE 30 is requested to 

3 0 report logged measurements. 
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This step, i.e. S92, may be preceded by that the UE 30 sending S91 an indication to the 

network node 28 making it aware of logged measurements that are available at the UE 28. 

S94: Upon receiving (S92) a request to start transmitting the UE 30 then determines if the 

logged measurements fit in a single report message or not. 

5 If the logged measurements fit in one report message then no indicator is added or a dedicated 

bit for the indicator is left empty i.e. null is sent in that bit. Alternatively, an indication is added 

giving that no more information is available. 

S96: ln case the UE 30 has more logged measurements ("records") stored in the UE buffer 44 

not yet reported an indicator of "additional logged measurements" i.e. more data exist is 

10 included in the report message. 

A "Time stamp" value i.e. "Reporting time stamp" or other identifier is added to the report 

message at report message transmission. Alternatively, instead of including a reporting time 

stamp into the report message, a sequence number, stepped by one with each report message 

transmission may be used. Note that this reporting time stamp is different from the 

15 measurement time stamp added upon performing and logging the measurement. 

S98: The UE 30 then transmits the report message, including oldest logged measurements 

obtained from UE buffer 44, to the network node 28 as a response to the request. The report 

message may therefore comprise logged measurements, a reporting time stamp and detailed 

positioning information of the UE 30. 

2 0 S99: The UE 30 then deletes the transmitted/reported logged measurements from its buffer, i.e. 

UE buffer 44, and "advances" an internal pointer such that next-stored "records" will be 

included in the next report message. After receiving a new request from the network node 28 

the UE 30 may then transmit/report logged measurements i.e. repeat steps S92-S99 and include 

new logged measurements i.e. "records", from the UE buffer 44, according to its internal 

2 5 pointer. Alternatively, or in combination with the reporting, the UE 30 may start again at step 

S90. 

Note, that in current "MDT" general implementation the logging of measurements as logged 

measurements may only be done when UE is in "idle" state and the sending of logged 
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measurements (MDT logs) in report messages may only be done when the UE is in 

"connected" state. 

In some example embodiments, if the UE buffer 44 is almost full or if a size limitation is to be 

reached, the UE 30 may indicate such conditions to the network node 28 during the sending 

5 S91 or adding that information during S96 and sending it during S98. The network node 28 

may then prioritize the retrieval of logged measurements in order not to stop logging and/or 

loose logged measurements. 

During the repeated sequence of messages between the UE 30 and the network node 28, to 

convey complete logged measurements from the UE 30 to the network node 28, there may be a 

10 need to change cell and/or serving Base Station (BS) e.g. during a handover form a first BS 

(eNBl; NBI; RNCI; RBSI) to a second BS (eNBl; NBl; RNCI; RBSl). 

One way to handle cell change and/or BS change situations is that the UE indicate availability 

when it is connects to the second BS, e.g. according to S91 of Fig. 6. Thus the UE 30 being· 

served by a first BS (e.g. eNBl) and which has for example sent two report messages to first 

15 BS, when performing a handover starts by sending an indication, i.e. sends S9 l indication of 

logged measurements available, to second BS (e.g. eNB2) and then upon request starts 

reporting to second BS a third report message. Logged measurements that are sent in first and 

second report messages are generally deleted from UE buffer 44 and therefore not longer 

available. 

2 0 A second way, or alternative, to handle this situation is that the information that the first BS 

(e.g. eNBI) has received with respect to "logged measurements available" as of step S9 l, is 

transferred to second BS (e.g. eNB2). The information is transferred based on a request from 

second BS or automatically, including any related information like trace references, etc. The 

idea here is to include the "indication" in already existing/specified handover preparation 

2 5 signaling (between eNB 1 and eNB2) that is "preparing" the eNB2, before the UE is actually 

handed over (commanded) from eNBl to eNB2. 

In some situations, "trace references" and "logged measurements available" indication (S91) 

may be forwarded between RAN 20 nodes. In such cases, the UE 30 may also include the trace 

references in the report message when the UE 30 transmits a first report message to a RAN 
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node after handover. Note that this first report message, as of the example mentioned above in 

relation to the first way of handling the situation, would be the third report message. 

Thus, the technology disclosed herein, in one of its aspects, supports and/or facilitates a log 

size exceeding a maximum size of a reporting message e.g. a PDCP packet. If the reporting 

5 loss/performance is considered an issue and needs to be addressed, while a restriction of a UEs 

total log size, in UE buffer or UE memory, is not wanted, then the UE that has stored logged 

measurements i.e. logged data, that is bigger than a single payload POU ( e.g due to PDCP 

restriction) may segment the logged measurements and send only a part that fits into a single 

report message/packet e.g., a message size in the UE response message has a fixed size while 

10 the MDT log itself has another limit e.g. UE buffer size restriction in UE 30 etc. To handle 

this, an indication in the report message e.g. the UE MDT log report, on that additional/more 

logged measurements exists is provided. This allows the network node 28 to decide the timing 

for when measurements should be requested and/or {re-)configured. Relying on the "report 

available bit" only would require that the UE again transients to RRC connected which may 

15 delay the transfer of logged measurements further, possibly involving UE log memory being 

exhausted, new logged MDT configuration or Hand Over (HO) to other Radio Access 

Technology (RAT) etc. 

Thus, with a report message size restriction, the UE 30 shall be able to partition the logged 

measurements into a maximum fixed size reporting message e.g. an RRC message. 

20 Currently the RRC message for MDT also carries information for RACH optimization (SON) 

and other optionally configured information. One consequence of the presence of other 

information in the RRC message/POU using a size restriction would be that it possibly depends 

on the RRC message construction and configuration, or that the maximum size of a report 

message is always set according to a worst case scenario. 

2 5 In view of the reasons above, no special handling of the RRC message/log size might be 

needed as a result of MDT. Retaining normal handling of RRC messages etc simplifies the 

considerations that need to taken in the network node 28 and UE 30. 

The technology disclosed herein affords several advantages. Among the advantages are the 

following. The technology allows for long logging run times that may create large logged 

30 measurements sizes while the network node 28 controls the reporting time. The technology 
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facilitates that the network node 28 may determine an appropriate time of reporting without 

loosing logged measurements. 

In the above description, for purposes of explanation and not limitation, specific details are set 

forth such as particular architectures, interfaces, techniques, etc. in order to provide a thorough 

5 understanding. However, it will be apparent to those skilled in the art that the above mentioned 

embodiments may be practiced in a ways that depart from these specific details. That is, those 

skilled in the art will be able to devise various arrangements which, although not explicitly 

described or shown herein, embody the principles of the embodiments and are included within 

their spirit and scope. In some instances, detailed descriptions of well-known devices, circuits, 

10 and methods are omitted so as not to obscure the description of the present embodiments with 

unnecessary detail. All statements herein reciting principles, aspects, and embodiments, as well 

as specific examples thereof, are intended to encompass both structural and functional 

equivalents thereof. Additionally, it is intended that such equivalents include both currently 

known equivalents as well as equivalents developed in the future, i.e., any elements developed 

15 that perform the same function, regardless of structure. 

Thus, for example, it will be appreciated by those skilled in the art that block diagrams of Fig. 

2 herein may represent conceptual views of illustrative circuitry or other functional units 

embodying the principles of the technology. Similarly, it will be appreciated that any flow 

charts as of Fig. 3- Fig. 6, state transition diagrams, pseudo code, and the like represent various 

20 processes which may be substantially represented in computer readable medium and so 

executed by a computer or processor, whether or not such computer or processor is explicitly 

shown. 

Functions of various elements including functional blocks of Fig. 2, including but not limited 

to those labeled or described as "computer", "processor" or "controller", may be provided 

2 5 through the use of hardware such as circuit hardware and/or hardware capable of executing 

software in the form of coded instructions stored on computer readable medium. Thus, such 

functions and illustrated functional blocks are to be understood as being either hardware

implemented and/or computer-implemented, and thus machine-implemented. 

In terms of hardware implementation, the functional blocks of network node 28 or UE 30 may 

3 0 include or encompass, without limitation, Digital Signal Processor (DSP) hardware, reduced 

instruction set processor, hardware (e.g., digital or analog) circuitry including but not limited to 
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Application Specific Integrated Circuit(s) [ASIC], and (where appropriate) state machines 

capable of performing such functions. 

In terms of computer implementation, a computer is generally understood to comprise one or 

more processors or one or more controllers, and the terms computer and processor and 

5 controller may be employed interchangeably herein. When provided by a computer or 

processor or controller, the functions may be provided by a single dedicated computer or 

processor or controller, by a single shared computer or processor or controller, or by a plurality 

of individual computers or processors or controllers, some of which may be shared or 

distributed. Moreover, use of the term "processor" or "controller" shall also be construed to 

10 refer to other hardware capable of performing such functions and/or executing software, such 

as the example hardware recited above. 

In the example of Fig. 5 the platform depicted by line 70 has been illustrated as computer

implemented or computer-based platform. Another example platform for wireless terminal 

70(5) can be that of a hardware circuit, e.g., an application specific integrated circuit (ASIC) 

15 wherein circuit elements are structured and operated to perform the various acts described 

herein. 

Although the description above contains many specificities, these should not be construed as 

lim'iting the scope of the invention but as merely providing illustrations of some of the 

presently preferred embodiments of this invention. It will be appreciated that the scope of the 

2 0 present invention fully encompasses other embodiments which may become obvious to those 

skilled in the art, and that the scope of the present invention is accordingly not to be limited. 

Reference to an element in the singular is not intended to mean "one and only one" unless 

explicitly so stated, but rather "one or more." All structural and functional equivalents to the 

elements of the above-described embodiments that are known to those of ordinary skill in the 

2 5 art are expressly incorporated herein by reference and arc intended to be encompassed hereby. 

Moreover, it is not necessary for a device or method to address each and every problem sought 

to be solved by the present invention, for it to be encompassed hereby. 
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CLAIMS 

1. Method in a network node for network based control of report messages in a wireless 

communications network, the network node (28) being configured to serve a user 

equipment (30), UE, and to receive report messages from the UE (30), the method 

5 comprising: 

10 

sending (S62) a request to the UE to start transmitting logged measurements in a report 

message; 

receiving (S64) the report message comprising logged measurements; 

determining (S66) if the received report message comprises an indicator of additional 

logged measurements not yet transmitted; and if so, 

deciding (S68) if the additional logged measurements are to be requested. 

2. The method according to claim 1, wherein the method comprises receiving (S71 ), from the 

UE, an indication of existents of logged measurements that are available. 

3. The method according to any of claims 1 or 2, wherein the logged measurements comprises 

15 one or more of the following: measurement time stamps for each performed measurement; 

UE buffer state condition; positioning information ofUE; periodically measured downlink 

pilot signal strength; serving cell conditions; transmit power headroom conditions; paging 

channel failure(s); and broadcast channel failure(s). 

4. The method according to any preceding claim, wherein the report message is received 

2 0 directly from the UE or via another network node. 

5. The method according to any preceding claim, wherein the deciding (S68) is based on one 

or more of the following: interference level experienced in a cell; radio condition 

measurements experienced in a cell; available radio resource; network node capacity; UE 

buffer state condition etc. 

2 5 6. The method according to any preceding claim, wherein the determining (S66) comprises 

determining if the indicator indicates that there is logged measurements in a buffer of the 

UE that do, or do not, fit in a single subsequent report message. 
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7. The method according to claim 6, wherein the deciding (S68) comprises deciding (S79) to 

request all the logged measurements in the buffer of the UE in one subsequent request. 

8. The method according to any preceding claim, wherein the method comprises receiving a 

previously sent report message from another network node(s), automatically or upon 

5 request. 

9. The method according to any preceding claim, wherein the sending of a request is initiated 

by a UE handover procedure from another network node to the network node. 

10. The method according to claim 9, wherein the method comprises receiving a network node 

message from the other network node comprising UE specific information. 

10 11. The method according to claim 10, wherein the UE specific information comprises the 

indicator of additional logged measurements not yet transmitted. 

12. A network node (28) for network based control of report messages m a wireless 

communications network, the network node (28) being configured to serve a user 

equipment (30), UE, and to receive report messages from the user equipment (30), the 

15 network node comprises: 

20 

a network node communications interface (52) configured to send a request to the UE 

to start transmitting logged measurements in a report message, and to receive the report 

message comprising the logged measurements; 

a network node processor circuit (50) configured to determine if the received report 

message comprises an indicator of additional logged measurements not yet transmitted; 

and if so, to decide if the additional logged measurements need to be requested. 

13. The network node (28) according to claim 12, wherein the network node communications 

interface (52) is configured to receive, from the UE, an indication of an existents of logged 

measurements that arc available. 

25 14. The network node (28) according to any of claims 12 or 13, wherein the logged 

measurements comprises one or more of the following: measurement time stamps for each 

performed measurement; UE buffer state condition; positioning information of UE; 

periodically measured downlink pilot signal strength; serving cell conditions; transmit 
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power headroom conditions; paging channel failure(s); maximum required memory 

supported by UE; and broadcast channel failure(s). 

15. The network node (28) according to any of claims 12 to 14, wherein the network node 

communications interface (52) is configured to request the report message directly from the 

5 UE or from another network node. 

16. The network node (28) according to any of claims 12 to 15, wherein the network node 

processor circuit (50) is configured to decide if the additional logged measurements need to 

be requested based on one or more of the following: interference level experienced in a 

cell; radio condition measurements experienced in a cell; available radio resource; network 

10 node capacity; UE buffer state condition etc .. 

17. The network node (28) according to any of claims 12 to I 6, wherein the network node 

processor circuit (50) is configured to the determine if the indicator indicates that there is 

logged measurements in a buffer of the UE that do, or do not, fit in a single subsequent 

report message. 

15 18. The network node (28) according to claim 17, wherein the network node processor circuit 

(50) is configured to decide to request all the logged measurements in the buffer (44) of the 

UE in one subsequent request. 

19. The network node (28) according to any of claims 12 to 18, wherein the network node 

communications interface (52) is configured to request the report message upon receiving a 

2 0 UE access request initiated by a UE handover procedure from another network node to the 

network node. 

20. The network node (28) according to claim 19, wherein the network node communications 

interface (52) is configured to receive a network node message from the other network 

node comprising UE specific information. 

2 5 21. The network node (28) according to claim 19 wherein the UE specific information 

comprises the indicator of additional logged measurements not yet transmitted. 

22. Method in a User Equipment (30), UE, for assisting in network based control of report 

messages in a wireless communications network, the UE (30) being in connection with a 
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serving network node (28) and configured to transmit report messages to the network node 

(30) upon request, and wherein the UE (30) is configured to periodically perform radio 

condition measurements and store the periodically performed measurements in a UE buffer 

( 44) as logged measurements, the method comprising: 

receiving (S82) a request from the network node (28) to start transmitting logged 

measurements in a report message; 

determining (S84) if the logged measurements fit in the report message; and if not, 

including (S86) in the report message an indicator of additional logged measurements 

not yet transmitted; and, 

transmitting (S88) the report message, comprising the indicator, to the network node 

(28) as a response to the request. 

23. The method according to claim 22, wherein the including comprises including a reporting 

time stamp in the report message. 

24. The method according to any of claims 22 or 23, wherein the logged measurements that are • 

15 transmitted to the network node are further deleted from the buffer of the UE. 

25. The method according to any of claims 22 to 24, wherein the logged measurements that are 

oldest in the buffer are reported first. 

26. A User Equipment (30), UE, for assisting in network based control of report messages in a 
wireless communications network, the UE (30) being in connection with a serving network 

20 node (28) and configured to transmit report messages to the network node (30), and 

wherein the UE (30) is configured to periodically perform radio condition measurements 

and store the periodically performed measurements in a buffer as logged measurements, the 

UE (30) comprises: 

25 

a UE communications interface ( 42) configured to receive a request from the network 

node (28) to start transmitting logged measurements in a report message, and to 

transmit the report message comprising the logged measurements; 
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a UE processor circuit ( 40) configured to determine if the logged measurements fits in 

the report message, and if not, indicating in the report message to be transmitted an 

existents of additional logged measurements not yet transmitted. 

27. The User Equipment (30) according to claim 26, wherein the UE processor circuit (40) is 

5 configured to add a reporting time stamp to the reporting message. 

28. The User Equipment (30) according to any of claims 26 or 27 wherein the logged 

measurements that are transmitted to the network node are further deleted from the buffer 

of the UE. 

29. The User Equipment (30) according to any of claims 26 to 28, wherein the logged 

10 measurements that are oldest in the buffer are transmitted first. 

30. The User equipment (30) according to any of claims 26 to 29, wherein the logged 

measurements are Minimizing Drive Tests, MDT, log data. 
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vol. RAN WG2, no. Jacksonville, USA; 
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XP050467064, 
[retrieved on 2010-11-09] 
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; FRANCE, 
vol. RAN WG2, no. Xi 'an; 20101011, 
15 October 2010 (2010-10-15), XP050463033, 
[retrieved on 2010-10-15] 
paragraph [5.1.1.3] 
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INTERNATIONAL SEARCHING AUTHORITY 

To: 

see form PCTASA/220 

PCT 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.1) 

Date of mailing 
(daymonthtyear) see form PCTASA,210 (second sheet) 

Applicant's or agent's file reference 

see form PCTASA/220 
FOR FURTHER ACTION 
See paragraph 2 below 

International application No. 

PCT SE2010,051355 I 
International filing date (dayJnonthtyear) 

09.12.2010 

International Pa1ent Classification (IPC) or both national classification and IPC 

INV. H04W24/10 

Applicant 

TELEFONAKTIEBOLAGET L M ERICSSON (PUBL) 

1 . This opinion contains indications relating to the following items: 

121 
□ 

Box No. I 

Box No. II 

Basis of the opinion 

Priority 

l 
Priority date (daymonthfi;ear) 

04.10.2010 

□ 

□ 

Box No. Ill 

Box No. IV 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

121 Box No. V Reasoned statement under Rule 43bis.1 (a)(i) with regard to novelty, inventive step and industrial 
applicability; citations and explanations supporting such statement 

121 Box No. VI Certain documents cited 

121 Box No. VII Certain defects in the international application 

121 Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will usually be considered lo be a 
written opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where 
the applicant chooses an Authority other than this one lo be the IPEA and the chosen IPEA has notifed 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 IPEA, the applicant is invited to 
submit lo the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months 
from the dale of mailing of Form PCTASA!.220 or before the expiration of 22 months from the priority date, 
whichever expires later. 

For further options, see Form PCTASA!.220. 

3. For further details, see notes to Form PCTASA!.220. 

Name and mailing address of the ISA: 

European Patent Office 

D-80298 Munich 
Tel. +49 89 2399 • 0 
Fax: .-49 89 2399 - 4465 

Form PCTASA/237 (Cover Sheet) (July 2009) 

Date of completion of 
this opinion 

see form 
PCTASA,210 

Authorized Officer 

Pasini, Enrico 

Telephone No. +49 89 2399-6968 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. I Basis of the opinion 

1 . With regard to the language, this opinion has been established on the basis of: 

181 the international application in the language in which it was filed 

International application No. 
PCT /SE2010,051355 

□ 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 23.1 (b)). 

2. □ 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.1 (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 sequence listing filed or furnished: 

a. (means) 

□ on paper 

□ in electronic form 

b. (time) 

□ in the international application as filed 

□ together with the international application in electronic form 

□ subsequently to this Authority for the purposes of search 

4. □ 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 additional 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: 

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 
No: Claims 

Inventive step (IS) Yes: Claims 
No: Claims 1-30 

Industrial applicability (IA) Yes: Claims 
No: Claims 

2. Citations and explanations 

see se~rate sheet 

Form PCTASA/237 (April 2007) 
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INTERNATIONAL SEARCHING AUTHORITY 

Box No. VI Certain documents cited 

1. Certain published documents (Rules 43bis.1 and 70.1 0) 

and /or 

2. Non-written disclosures (Rules 43bis.1 and 70.9) 

see form 210 

Box No. VII Certain defects in the international application 

International application No. 
PCT,SE201 0i051355 

The following defects in the form or contents of the international application have been noted: 

see separate sheet 

Box No. VIII Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

Cited Documents 

International application No. 

PCT /SE2010/051355 

The following documents are referred to in this communication; the numbering will be 
adhered to in the rest of the procedure: 

D1 : 3GPP R2-103086 

D2: WO 2006 / 016690 A1 

D3: 3GPP R2-104813 

04: 3GPP R2-103173 

and also 

D5: 3GPP R2-106238 (P doc} 

06: 3GPP R2-106198 (P doc) 

07 : 3GPP TS.37320 V1 .1.0 (P doc) 

Re Item VIII 
Certain observations on the international application 

The claims do not meet the requirements of clarity (Article 6 PCT) for the following 
reasons. 

1. 

The formulation of dependent claims 2 and 13 unclearly (Article 6 PCT) refers to "an 
indication of existents of logged measurements". 

2. 

The formulation of dependent claims 5 and 16 unclearly (Article 6 PCT) refers to 
"one or more of the following measurement...~", thus leaving entirely undefined 
which other alternatives are, possibly, meant to be covered by said claims. 

3. 

The vague and imprecise statements in the description on page 16 (see in 
particular lines 6-9: "that is, those skilled in the art...included within their spirit and 
scope"; lines 11-15: "all statements herein reciting principles ... equivalents developed 
in the future ... any elements developed that perform the same function regardless of 
structure") and on page 17 (see in particular lines 19-21: "it will be 
appreciated ... accordingly not to be limited" and lines 23-25: "all structural and 
functional equivalents .. .incorporated herein by reference and are intended to be 

Form PCT/ISA/237 (Separate Sheet) (Shee11} (EPO-April 2005) 
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AUTHORITY (SEPARATE SHEET) 

International application No. 

PCT/SE2010/051355 

encompassed thereby") imply that the subject-matter for which protection is sought 
may be different to that defined by the claims, thereby resulting in lack of clarity 
(Article 6 PCT) when used to interpret them. 

Re Item Y 
Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

The above clarity objections (Item VI II) notwithstanding, the claims do not meet the 
requirements of the Article 33 PCT for the following reasons. 

1. 

Document D1 discloses (see in particular paragraphs 2.2. and 5.1.3), accor~ing to 
the essential features of claim 1 a method in a network node for network based 
control of report messages in a wireless communications network, the network node 
being configured to serve a user equipment UE, and to receive report messages from 
the UE (see in particular paragraphs 2.2 an 5.1.3) the method comprising: 

- sending a request to the UE to start transmitting logged measurements in a report 
message (see in particular 5.1.3: "measurement reporting is triggered by UE 
information request message'); 

- receiving the report message comprising logged measurements (see in particular 
2.2: "log transmitted in several segments" and 5.1.3 "logged measurement reports'J; 

- determining if a received message comprises an indicator of additional logged 
measurements not yet transmitted; and if so (see in particular 2.2: "fragmentation of 
the logged data"; "log is transmitted in several segments"; "the UE simply indicates 
available data whenever it has logged data'j, 

- deciding if the additional logged measurements are to be requested (see in particular 
5.1 .3: "the network can decide to retrieve the logged data based on this indication'). 

Difference: The subject-matter of claim 1 differs from D1 merely in that it further 
defines determining if the received report message comprises an indicator of 
additional logged measurements not yet transmitted. 

Effect: The technical effect of said difference is that of providing the indication that 
more logged data are available using less radio resources. 

Problem: Thus, the objective technical problem to be solved by the present 
invention can be regarded as how to provide indicator signalling more efficiently. 

Form PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPO-April 2005) 
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International application No. 

PCT/SE2010/051355 

Obviousness: However, starting from the segmented transmission of logged data of 
D1 already disclosing the transmision of a corresponding indicator, the fact that an 
indication of additional logged measurements not yet transmitted can be efficiently 
transmitted by placing it within a measurement report message would merely 
represents a straightforward implementation detail for the skilled person. 

Moreover, this minor detail is anyway already normally known in the art in order to 
improve signalling efficiency, see e.g. D2 (see in particular the abstract and [0023]
[0024]: "channel quality measurements"; "these measurements are stored at mobile 
terminals"; "the mobile terminals are generating reports comprising a indication of 
the channel quality"; [0029]-[0036]: "additional reports refine the channel quality 
information sent in the first report"; "a field in the report indicates the mobility grade"; 
"base station should be able to deduce from the field mobility grade how many 
additional reports will follow"). 

Thus, the subject-matter of claim 1 does not involve an inventive step (Article 33(3} 
PCT). 

2. 

The same observations as in V-1 above are applicable to the corresponding subject
matter of independent claims 12, 22 and 26 

Therefore, the subject-matter of independent claims 12, 22 and 26 also does not 
involve an inventive step (Article 33(3) PCT). 

3. 

Dependent claims 2-11, 13-21, 23-15, 27-30 do not contain any additional features 
which, in combination with the features of any claim to which they refer, meet the 
requirements of the Article 33(3) PCT in respect of inventive step, because they are 
either already derivable in principle from the cited documen~s or represent 
obvious design possibilities for a person skilled in the field of wireless 
communications, as derivable e.g. from 

a) D1 (see the already cited passages), 

b) D2 (see the already cited passages) 

and also 

c) D3 (see in particular paragraphs 1, 2, 2.1, option 1 & 2). 

d) D4 (see in particular pages 1-2). 

Therefore, dependent claims 1-11, 13-21, 23-15, 27-30 do not meet the 
requirements of the Article 33(3) PCT. 
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Re Item VII 

Certain defects in the international application 

1. 

International application No. 

PCT /SE2010/051355 

The independent claims are not in the two-part form recommended by Rule 6.3 (b) 
PCT, which in the present case would be appropriate, having a pre-characterizing 
portion which reflects the prior-art of document 01 (Rule 6.3(b) (I) PCT) and with the 
remaining features being included in a characterising part (Rule 6.3(b)(ii) PCT). 

2. 

Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 
disclosed in the cited documents 01 to D3 is not mentioned in the description, nor 
are the relevant contents of these documents discussed therein. 

3. 

The vague (see Item VIII above) statement of incorporation by reference on page 
17 (see line 25) has, additionally, the consequence that the application is not self 
contained (PCT Guidelines 4.27). 

Re Item YI 
Certain documents cited 

1. 

Documents D5, 06, 07 are 3GPP documents published in the priority interval of the 
present application and they disclose a method for network based control of report 
messages as in the present application: 

a) 05 {see in particular paragraph 5.1.1.3 and sub-paragraphs), 

b) D6 (see in particular paragraph 5.1.1.3 and sub-paragraphs), 

c) D7 (see in particular paragraph 5.1.1.3 and sub-paragraphs). 

Thus, the disclosure of ilW£ of D4, D5 or D6 would become relevant in respect of the 
requirements of the Article 33 PCT in case the claimed priority date of 04.10.201 0 
turns out not to be validly claimed. 
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INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 

(Chapter II of the Patent Cooperation Treaty) 

(PCT Article 36 and Rule 70) 

Applicant's or agent's file reference 
FOR FURTHER ACTION See Form PCTAPEA/416 P32817WO1 

International application No. International filing date (dayAnanthlyear) 

I 
Priority date (dayAnonthlyear) 

PCT,SE2010A>51355 09.12.2010 04.10.2010 

lntematlonal Patent Classification (IPC) or national classification and IPC 
INV. H04W24/10 

Applicant 
Telefonaktiebolaget L M Ericsson (publ) 

1. This report is the international preliminary examination report, established by this International Preliminary Examining 
Authority under Article 35 and transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of i sheets, including this cover sheet. 
3. This report is also accompanied by ANNEXES, comprising: 

a.~ (sent to the applicant and to the International Bureau) a total of 14 sheets, as follows: 
~ sheets of the description, claims andbr drawings which have been amended andbr sheets containing 

rectifications authorized by this Authority, unless those sheets were superseded or cancelled, and any 
accompanying letters (see Rules 46.5, 66.8, 70.16, 91.2, and Section 607 of the Administrative 
Instructions). 

□ sheets containing rectifications, where the decision was made by this Authority not to take them into account 
because they were not authorized by or notified to this Authority at the lime when this Authority began to 
draw up this report, and any accompanying letters (Rules 66.4bis, 70.2(e), 70.16 and 91.2). 

□ superseded sheets and any accompanying letters, where this Authority either considers that the 
superseding sheets contain an amendment that goes beyond the disclosure in the international application 
as filed, or the superseding sheets were not accompanied by a letter indicating the basis for the 
amendments in the application as filed, as indicated in item 4 of Box No. I and the Supplemental Box (see 
Rule 70.16(b)). 

b.0 (sent to the lntemational Bureau only) a total of (indicate type and number of electronic carrier(s)) , containing a 
sequence listing, in electronic form only, as indicated in the Supplemental Box Relating to Sequence Listing (see 
paragraph 3bis of Annex C of the Administrative Instructions). 

4. This report contains indications relating to the following items: 

~ Box No. I Basis of the report 
~ Box No. II Priority 
□ Box No. Ill Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
□ Box No. IV Lack of unity of invention 
~ Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 

applicability; citations and explanations supporting such statement 
~ Box No. VI Certain documents cited 
□ Box No. VII Certain defects in the international application 
~ Box No. VIII Certain observations on the international application 

Date of submission of the demand Date of completion of this report 

03.08.2012 21.12.2012 

Name and mailing address of the international Authorized officer / .. ,-... preliminary examining authority: 

~ 
European Patent Office 

( ~) D-80298 Munich Pasini, Enrico 
Tel. +49 89 2399 - 0 • 
Fax: +49 89 2399 - 4465 Telephone No. +49 89 2399-6968 '-....._ ___ ..... 

Form PCTAPEA/409 (Cover Sheet} (July 2011) 
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INTERNATIONAL PRELIMINARY REPORT 
ON PATENTABILITY 

Box No. I Basis of the report 

1. With regard to the language, this report is based on 

~ the international application in the language in which it was filed 

□ a translation of the international application into , which is the language 
of a translation furnished for the purposes of: 
□ international search (under Rules 12.3(a) and 23.1 (b)) 
□ publication of the international application (under Rule 12.4(a)) 

International application No. 
PCT JS E2010,051355 

D international preliminary examination (under Rules 55.2(a) andbr 55.3(a) and (b)) 

2. With regard to the elements* of the international application, this report is based on (replacement sheets which 
have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report): 

Description, Pages 

1-3. 5-15 

4,4a, 16, 17 

Claims, Numbers 

27-30 

1-26 

Drawings, Sheets 

1,6-6,6 

as originally filed 

filed with telefax on 16-10-2012 

as originally filed 

filed with telefax on 16-10-2012 

as originally filed 

□ a sequence listing - see Supplemental Box Relating to Sequence Listing. 

3. □ The amendments have resulted in the cancellation of: 
□ the description, pages 
□ the claims, Nos. 
□ the drawings, sheetsAigs 
□ the sequence listing (specify): 
□ any table(s) related to sequence listing (specify): 

4. □ This report has been established as if (some of) the amendments annexed to this report and listed below 
had not been made, since either they are considered to go beyond the disclosure as filed, or they were not • 
accompanied by a letter indicating the basis for the amendments in the application as filed, as indicated in the 
Supplemental Box (Rules 70.2(c) and (c-bis)): 

□ the description, pages 
□ the claims, Nos. 
□ the drawings, sheetsAigs 
□ the sequence listing (specify): 
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INTERNATIONAL PRELIMINARY REPORT 
ON PATENTABILITY 

5. 0 This report has been established: 

International application No. 
PCTJSE2010,051355 

□ taking into account the rectification of an obvious mistake authorized by or notified to this Authority 
under Rule 91 (Rules 66.1(d-bis) and 70.2(e)). 

□ without taking into account the rectification of an obvious mistake authorized by or notified to this 
Authority under Rule 91 (Rules 66.4bis and 70.2(e)). 

6. □ Supplementary international search report(s) from Authority(ies) has.have been received and taken into 
account in establishing this report (Rule 45bis.8(b) and (c)). 

Box No. II Priority 

1. 0 This report has been established as if no priority had been claimed due to the failure to furnish within the 
prescribed time limit the requested: 
□ copy of the earlier application whose priority has been claimed (Rule 66.7(a)). 
□ translation of the earlier application whose priority has been claimed (Rule 66.7(b)). 

2. 0 This report has been established as if no priority had been claimed due to the fact that the priority claim has 
been found invalid (Rule 64.1). Thus for the purposes of this report, the international filing date indicated 
above is considered to be the relevant date. 

3. Additional observations, if necessary: 

see separate sheet 

Box No. V Reasoned statement under Article 35(2) wHh regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1 . Statement 

Novelty (N) Yes: 

No: 

Inventive step (IS) Yes: 

No: 

Industrial applicability (IA) Yes: 

No: 

2. Citations and explanations (Rule 70.7): 

see separate sheet 

Form PCT A PEA/ 409 (July 2011) 
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Box No. Vt Certain documents cited 

1. Certain published documents (Rule 70.10) 

and /or 

2. Non-written disclosures (Rule 70.9) 

see separate sheet 

Box No. VIII Certain observations on the international application 

International application No. 
PCTISE2010AJ51355 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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(SEPARATE SHEET) 

Cited Documents 

International application No. 

PCT/SE2010/051355 

The following documents are referred to in this communication; the numbering will be 
adhered to in the rest of the procedure: 

01: 3GPP R2-103086 

D2: WO 2006 / 016690 A 1 

D3: 3GPP R2-104813 

04: 3GPP R2-103173 

and also 

D5: 3GPP R2-106238 {P doc) 

D6: 3GPP R2-106198 (P doc) 

D7 : 3GPP TS.37320 V1 .1.0 (P doc) 

Re Item I 
Basis of the report 

1. 

The amendment filed with the telefax of 16.10.2012 introduces subject-matter which 
extends beyond the content of the application as filed, contrary to Article 34(2)(b) 
PCT. 

Amended claims 18 and 22 define, in a same "report message"the presence of two 
separate information elements as "indicator of additional logged measurements" and 
"indicator of a UE buffer state condition". From the original description and claims, 
however, it is only derivable, directly and unambiguously, that: 

a) "The logged measurements may comprise one or more of the following: 
measurement time stamps tor each performed measurement; UE buffer state 
condition"; 

b) "The network node processor circuit ... may be configured to decide if the additional 
logged measurements need to be requested based on ... UE buffer state condition"; 

c) "The network node processor circuit may be configured to decide to request all the 
logged measurements in the buffer of the UE in one subsequent request, or 
repeatedly upon receiving each report message. The decision may also be based on 
received status information of the buffer·~ 

Fonn PCT/Separate Sheel/409 (Sheet 1) (EPO-Apnl 2005) 
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International application No. 

PCT/SE2010/051355 

d) 0 The UE will, if more logged measurements are still available, set a "more" or 
uadditional" bit indicating to the network node or by other means indicate to the 
network node, that there are more logged measurements available" and "the network 
node will then, when it believes more data should be obtained e.g. based on: 
interference level experienced in a cell; radio condition measurements experienced in 
a cell; available radio resource; network node capacity; UE buffer state condition etc." 

I.e. while it is indeed disclosed that retrieval of the additional logged measurements 
can be based on a "received buffer state indication", there is instead no indication 
from which it is directly and unambiguously derivable that this should or might be 
received in a same report message as the "indicator of additional logged 
measurements", as instead claimed in the amended claims 18 and 22. 

Re Item VIII 

Certain observations on the international application 

The claims do not meet the requirements of clarity (Article 6 Pen for the following 
reasons. 

1. 

Despite the objection under Item I above, the fact that the UE sends "status 
information of the buffer" in addition to the "additional logged measurements indicator" 
represents an essential feature of the invention at the UE side as defined in claims 
1 and 10 in order to achieve the effect of the invention over the prior-art (see the 
Applicant's letter page 3 = permit a decision by the network on the retrieval based on 
UE-related conditions). 

Similarly, deciding whether the additional logged measurements are to be requested 
based, among others, on the "UE buffer state condition" has been correctly defined in 
claims 1 and 10. However, in the absence of any corresponding feature defining that 
this "buffer state condition" information is also received from the UE by the network 
node, it is left unclear (Article 6 PCT) how this decision can possibly be achieved. 

Thus, claims 1 and 1 O do not define all the essential features of the invention and, 
in any case, are not clearly (Article 6 PCT) defined in terms of the same or 
corresponding special technical features as defined in claims 18 and 22. 

Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

Form PCT/Separate Sheet/409 (Sheet 2) (EPO-April 2005) 
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International application No. 

PCT/SE2010/051355 

Document 01 discloses (see in particular paragraphs 2.2. and 5.1.3), according to 
the essential features of claim 1 a method in a network node for network based 
control of report messages in a wireless communications network, the network node 
being configured to serve a user equipment UE, and to receive report messages from 
the UE (see in particular paragraphs 2.2 an 5.1.3) the method comprising: 

- sending a request to the UE to start transmitting logged measurements in a report 
message (see in particular 5.1 .3: "measurement reporting is triggered by UE 
information request message;; 

- receiving the report message comprising logged measurements (see in particular 
2.2: "Jog transmitted in several segmentsu and 5.1.3 "logged measurement reports"). 

In 01 (see in particular 2.2) fragmentation of the logged data is applied whereby the 
log is transmitted in several segments. 

Difference: The subject-matter of claim 1 explicitly defines determining if a 
received message comprises an indicator of additional logged measurements not 
yet transmitted; and if so deciding if the additional logged measurements are to be 
requested based on an additional condition: interference, radio condition 
measurements, available resources, capacity or UE buffer state condition. 

Effect/ Problem: The technical effect and the resulting proble·m of said difference 
is that of providing a more flexible measurement data mechanism. 

Obviousness: 01 already clearly indicates the principles that a) transmission of the 
log can be segmented and b) the UE indicates when log data are available. It would 
be, thus, entirely evident that a normal Implementation option is to provide an 

. explicit indication, in case of segmentation, that there are still logged data. 

However, it appears that the subsequent step of deciding the retrieval of the data 
based on this information and the additional conditions defined in clalm 1 would 
not be disclosed or derivable from the cited documents. In particular: 

D2 discloses (see in particular the abstract and [0023)-(00241) channel quality 
measurements stored at mobile terminals wherein the mobile terminals are generating 
reports. Additional reports refine the channel quality information sent in the first report 
and a field in the report indicates the mobility grade. The base station deduces from 
the field mobility grade how many additional reports will follow. However, 02 does not 
hint to the retrieval of remaining already logged data based on an additional 
condition. 
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International application No. 

PCT /SE201 0/051355 

D3 (see in particular paragraphs 1, 2, 2.1, option 1 & 2) indicates availability of MDT 
data with one bit and the network can decide to retrieve the data based on this 
indication. A retrieve bit can be used to retrieve any remaining MDT logged data or the 
NB may choose not to retrieve the data. However, there is no hint to the retrieval of 
remaining data based on a corresponding indication and an additional condition as in 
claim 1. 

D4 (see in particular pages 1-2) discloses various implementation option, with the hint 
to retrieval of partial logs of MDT. 

Thus, the subject-matter of claim 1 meets the requirements of the Article 33 PCT. 

2. 

Similar observations as in V-1 above are applicable to the corresponding subject
matter of independent claims 18 and, with similar reasoning, to claims 10 and 22, 
relating to the provision of additional logged data and, additionally, of buffer state 
information. 

Therefore, the subject-matter of independent claims 10, 18 and 22 also meets the 
requirements of the Article 33 PCT. 

Re Item VI 

Certain documents cited 

1. 

Documents D5, D6, D7 are 3GPP documents published in the priority interval of the 
present application and they disclose a method for network based control of report 
messages based on the explicit indication that MDT log data were not completely 
transferred according to the same princlple of the present application. 

a) D5 (see in particular paragraph 5.1.1.3 and sub-paragraphs), 

b) D6 (see in particular paragraph 5.1.1.3 and sub-paragraphs}, 

c) 07 (see in particular paragraph 5.1.1.3 and sub-paragraphs). 

Buffer status reporting, as defined in claims 18 and 22 (see also Item I above) is 
normally known in the art. Thus, the disclosure of !!W£ of D4, D5 or 06 would become 
relevant in respect of the requirements of the Article 33(3) PCT in case the claimed 
priority date of 04.10.2010 turns out not to be validly claimed. 

Re Item II 
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Priority 

1. 

International application No. 

PCT /SE2010/051355 

The priority has been considered provisionally valid as the priority document was not 
yet available to the IPEA at the time of establishment of this written opinion. 
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August 3, 2012 

VIA FAX (+49 89 2399-4465) 

European Patent Office 
D-80298 Munich 
GERMANY 
Attention: Enrico Pe.sini, Authorized Officer 

RE: NETWORK BASED CONTROL OF REPORT MESSAGES 
IN A WIRELESS COMMUNICATIONS NETWORK 
Applicant: Telefonaktiebolaget LM Ericsson (publ) 
PCT Appl.: PCT/SE2010/0S135S 
Filed: 09 December 2010 
Our Ref.: P32817WO 1 
RESPONSE TO WRITTEN OPINION 

Dear Sir: 

ti~:20:toosrsst 
3/ 18 

In response to the Written Opinion dated 12 May 2011, Applicant respectfully 

requests the Examiner to reconsider the claims of this application in view of the 

amendments and comments set forth below. 

Enclosures 

o Replacement claim pages numbered 18-22 1 containing olaime l-26 

(renwnbered)(in triplicate). 

o Replacement description pages numbered 4, 4a, 16. and 17 (in triplicate). 

swnmary of Written Opinion 

The ISA set forth a reasoned statement with regard to claims 1-3 0 of the patent 

application. Claims 1-30 were found to lack inventive step in view of Documents Dl

D4. Independent claims l 1 121 22, and 26 were found to lack inventive step in view of 

Document Dl (3OPP R2-103086) and D2 (WO 2006/016690 Al). The dependent 

claims were found to lack inventive step in view of Dl, D2, D3 (3GPP R2-104813) 

and D4 (3OPP R2-103173). 

Summary of Amendments 

16.10.201215:10:45 • 16.10.2012 15:15:20. This page 3 of 18 was completed at 16.10.201215:11:19 
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Original claims 1-30 have been amended and renumbered as claims 1-26. 

Substitute pages 18-22 include claims 1-26 as amended and renumbered. 

The background section of the description has been Bmended to add a brief 

discussion of cited documents D 1-D3. Pages 16 and 17 have been amended to delete 

or rewrite several paragraphs reciting that the invention is not limited by the disclosed 

embodiments. 

ReitemYW 
The Examiner objected to the claims and description for various clarity issues. 

1. Claims 2 and 13 misspelled "existenoe0 as "existents,._ Claims 2 and 

13 have been cancelled, rendering this objection moot. 

2. ClaimB 5 and 16 recited the unclear term .. etc.". Claims S wid 16 have 

been cancelled, rendering this objection moot. The claimed feature that originally 

recited "etc." has been incorporated into amended independent claims 1 and 10, and 

the ''etc." has been deleted. Withdrawal of the objection is respectfully requested. 

3. Pages 16 and 17 of the description contained several paragraphs 

reciting that the invention is not limited by the disclosed embodiments. The 

Applicant has amended pages 16 and 17 to delete the objectionable language. 

Withdrawal of1he objection is respectfully requested. 

Arguments Re Item V 

The Examiner rejected independent claims 1, 12, 22. and 26 (renumbered as 

claims 1, 10, 18, and 22, respectively) for lacking inventive step in view of Document 

D 1 and D2. Regarding claim 1, for example, the Examiner argued that D l discloses 

sending a log of measurement reports in several segments, and thus the difference 

between D l and the subject matter of claim l is that claim 1 recites that the UE 

includes in its report message, Bn indicator of additional logged measurements not yet 

transmitted. He further argued that D2 discloses a field in a channel quality report 

indicating a mobility grade from which the base station should be able to deduce how 

many additional reports will follow. 
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The Applicant notes that neither D1 nor D2 expressly disclose the UE 

including in its report message, an indicator of additional logged measurements not 

yet transmitted. D2 is cited for this purpose, but only discloses an indicator of a 

mobility grade from which the base station should be able to deduce how many 

additional reports will follow. 

Furthermore. the Examiner has concentrated on a technical problem of how to 

provide indicator signaling more efficiently, and the technical effect of the invention 

being to use less radio resources. While this is a technical effect of the invention, it is 

not the only effect. For example, claim 1 also recites that the network node decides 

whether the additional logged measurements are to be requested. The Examiner cited 

section 5.1.3 ofDl for disclosing, .. the network can decide to retrieve the logged data 

base on this indication.,. However, the indication referred to in this passage is the 

earlier indication sent by the UE to prompt the networlc to initially request the logged 

measurements. This process is shown in FIG. 1 and is acknowledged to be prior art. 

There is no disclosure in D 1 of the network deciding to retrieve additional logged 

measurements that were not sent in the initial report. 

A review of Dl-04 has not revealed any disclosure or suggestion of the 

network node deciding whether to request additional logged measurements Indicated 

in a report message to be available. This feature is recited in independent claims 1, 

12, 22, and 26, and has the technical effect of providing the network node with the 

flexibility to request the additional measurements or not For example, the network 

node may decide not to request the measurements if radio resources are not currently 

available. Or the network node may decide to request the measurements if the UE 

indicates its buffer state is full. This feature is not disclosed or suggested by D 1-D4. 

Therefore, the allowance of claims l, 12, 22, and 26 is respectfully requested. 

The Applicant has further amended independent claims 1 and 10 to recite that 

the network node decides whether the additional logged measurements are to be 

requested based on one or more of the following; interference level experienced in a 

cell; radio condition measurements experienced in a cell; available radio resomces; 

network node capacity; and UE buffer state condition. 

: 16.10.201215:10:45 • 16.10.2012 15:15:20. This page 5 of 18 was completed al 16.10.2012 15:11:57 
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The fact that the UE may report its buffer state is disclosed in the description 

on page 8. lines 4-8. The fact that the network node considers interference level 

experienced in a cell; radio condltion measurements experienced in a cell; available 

radio resources; network node capacity; and UE buffer state condition is disclosed in 

the description on page 8, lines 27-31. 

A review of D 1-D4 has not revealed any disclosure or suggestion of the 

network node considering any of these factors when deciding whether to request 

additional logged measurements indicated in a report message to be available. 

Therefore, the allowance of amended claims 1 and 10 is respectfully requested. 

Allowance of dependent claims 2-9. 11-17, 19-21, and 2.3-26 is requested due 

to their recitation of additional features in combination 'With the features of the 

independent claims. 

Re Item VII 
1. The Examiner objected to the independent claims for not being in two-

part format. The Applicant has recast the independent claims in twovpart format 

2. The Examiner objected to the description for not describing the 

background art disclosed in documents Dl-D3. The Applicant has amended the 

background section of the description to briefly summarize Dl-D3. 

3. The Examiner objected to an incorporation by reference on line 25 of 

page 17. The Applicant hes deleted this material. 
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For all the above reasons, the Applicant respectfully requests a favorable 

examination report for amended claims 1-26. 

Respectfully submitted. 

LJ\1~ 
Friedrich Ktihn 
European Patent Attorney 
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configuration needs to be provided from the OAM periodically to be conveyed to MDT 

capable UEs. 

For the other proposal, sending too many RRC packets in a row could, in poor radio 

environments or when handover would occur, create problems with the radio connections and 

5 could also create unnecessary radio link failures that will make the users suffer and logged data 

be lost. 

Further details of the 3OPP proposals may be found in Ericsson et al., "Further details on 

logged MDT measurement reporting", 3GPP Draft, R2-103086, 4 May 2010 (measurement 

reports may be sent in segments) and in Kyocera. "Inter-RAT MDT data retrieval and MDT 

10 (re)-configuration», 3OPP Draft, R2-104813, 17 August 2010 (UE sends indicator of available 

logged MDT data). 

Additionally, international patent application number WO 2006/016690 discloses a :field in a 

channel quality report indicating a mobility grade from which the base station should be able to 

deduce how many additional reports will foUow. 

15 SUMMARY 

The technology disclosed herein concerns network based control of report messages 

comprising logged measurements in a wireless communications network, which overcomes at 

least some of the above mentioned disadvantages and which allows multiple partial report 

messages to be sent. 

2 0 In accordance with some example embodiments, e. UE that ha.s stored logged data i.e. logged 

measurements that are bigger than a single transmission packet, i.e. report message; segments 

the data and sends only a portion of the data that fits into a single report message, and also 

indicates that more logged measurements exists at the UE. 

In a first example of embodiment. there is disclosed a. method in a network node for network 

2 5 based control of report messages in a wireless communications network. The network node 

being configured to serve a user equipment, UE, and to receive report messages from the user 

equipment. The method comprises sending a request to the UE to start transmitting logged 

measurements in a report message. The network node then receives the report message 

comprising the logged measurements from the UE. and determines if the received report 

16.10.2012 15:10:◄ 5- 16.10.2012 15:15:20. This page 8 of 18 was completed at 16.10.201215:12:37 
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message comprises an indicator of additional logged measurements not yet transmitted, and if 

so, decides if the additional logged measurements need to be requested. 

In a second example of an embodiment there is disclosed a network node for network based 

control of report messages in a wireless communications network. The network node being 

5 configured to serve a ·user equipment, UE, and to receive report messages from the user 

equipment. The network node comprises a network node communications interface and a 

network node processor circuit. The network node communications interface being confi~d 

to send a request to the UB to start transmitting logged measurements in a rep011 message~ and 

to receive the report message comprising the logged measurements. The network node 

10 
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facilitates that the network node 28 may determine an appropriate time of reporting without 

loosing logged measurements. 

It will be appreciated by those skilled in the art that block diagrams of Fig. 2 herein may 

represent conceptual views of illustrative circuitry or other functional units embodying the 

5 principles of the technology. Similarly, it will be appreciated that any flow charts as of Fig. 3-

Fig. 6, state transition diagrams, pseudo code. and the like represent various processes which 

may be substantially represented in computer readable medium and so executed by a computer 

or processor, whether or not such computer or ,Processor is explicitly shown. 

Functions of various elements including functional blocks of Fig. 2, including but not limited 

10 to those labeled or described as "computer'\ ''processor" or "controller'', may be provided 

through the use of hardware such as circuit hardware and/or hardware capable of executing 

software in the fonn of coded instructions stored on computer readable medium. Thus, such 

functions and illustrated functional bloc.ks are to be understood as being either hardware

implemented and/or computer-implemented, and thus machine-implemented. 

15 In terms of hardware implementation, the functional blocks of network node 28 or UB 30 may 

include or encompass, without limitation, Digital Signal Processor (DSP) hardware, reduced 

instruction set processor, hardware (e.g., digital or analog) circuitry including but not limited to 

Application Specific Integrated Circuit(s) [ASIC], and (where appropriate) state machines 

capable of performing such functions. 

2 O In tenns of computer implementation, a computer is generally understood to comprise one or 

more processors or one or more controllers, and the terms computer and processor and 

controller may be employed interchangeably herein. When provided by a computer or 

processor or controller, the functions may be provided by a single dedicated computer or 

processor or controller, by a single shared computer or processor or controller, or by a plurality 

2 5 of individual computers or processors or controllers, some of which may be shared or 

distributed. Moreover, use of the teml "processor' or "controller 0 shall also be construed to 

refer to other hardware capable of performing such functions and/or executing software. such 

as the example hardware recited above. 

ln the example of Fig. S the platform depicted by line 70 has been illustrated as computer-

3 O implemented or computer-based platform. Another example platform for wireless terminal 

·6.10.2012 15:10:45 • 16.10.2012 15:15:20. This page 10 of 18 was completed at 16.10.2012 15:13:09 
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70(5) can be that of a hardware circuit, e.g., an application specific integrated circuit (ASIC) 

wherein circuit elements are structured and operated to perform the various acts described 

herein. 

As will be recognized by those skilled in the art, the innovative concepts described in the 

5 present application can be modified and varied over a wide range of applications. 

Accordingly. the scope of patented subject matter should not be limited to any of the specific 

exemplary teachings discussed above, but is instead defined by the following claims. 
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CLA.lMS 

1. A method in a network node for network based control of report messages in a wireless 

communications network, the network node (28) being configured to serve a user 

equipment (30), UE, and to receive report messages from the UE (30), wherein the network 

5 node sends a request to the UE to start transmitting logged measurements in a report 

10 

15 

. message. and receives the report message comprising Jogged measurements. the method 

being characterized by the steps of: 

determining (S66) whether the received report message includes an indicator of 

additional logged measurements not yet transmitted; and 

when the received report message includes an indicator of additional logged 

measurements not yet transmitted, deciding (S68) whether the additional logged 

measurements are to be requested based on one or more of the following: interference 

level experienced in a cell; radio condition measurements experienced in a cell; 

available radio resources; network node capacity; and UE buffer state condition. 

2. The method according to claim l, wherein the logged measurements comprise one or more 

of the following: measurement time stamps for each performed measurement; UE buffer 

state condition; positioning ioformatlon of the UE; periodically measured downlink pilot 

signal strength; serving cell conditions; transmit power headroom conditions; paging 

2 O channel failure(s); and broadcast channel failure(s). 

3. The method according to claim 1 or 2, wherein the report message is received directly :from 

the UB or via another network node. 

25 4. The method according to any preceding claim, wherein the determining (S66) step 

comprises determining whether the indicator indicates that there are logged measurements 

in a buffer of the UE that do, or do not, fit in a single subsequent report message. 

S. The method a.ocording to olaim 4, wherein the deoiding ($68) step comprises deciding 

3 0 (S79) to request llll the logged measw-ements in the buffer of the UB in one subsequent 

request. 
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6. The method according to any preceding claim, wherein the method comprises receiving a 

previously sent report message from another network node automatically or upon request. 

7. The method according to any preceding claim, wherein the sending of a request is initiated 

5 by a UE handover procedure from another network node to the net\Vork node. 

8. The method according to claim 9, wherein the method comprises receiving a network node 

message from the other network node comprising UE specific information. 

10 9. The method according to claim 10, wherein the UE specific information comprises the 

indicator of additional logged measurements not yet transmitted. 

1 O. A network node (28) for network based control of report messages in a wireless 

communications network, the network node (28) being configured to serve a user 

15 equipment (30), UB. and to receive report messages from the user equipment (30), wherein 

the network node includes a communications interface {52) configured to send a request to 

the UE to start transmitting logged measurements in a report message, and to receive the 

report message comprising the logged measurements, wherein the network node is 

characterized by: 

2 O - a network node processor circuit (SO) configured to determine whether the received 

25 

report message includes an indicator of additional logged measurements not yet 

transmitted, and if so, to decide whether the additional logged measurements need to be 

requested based on one or more of the following: interference level experienced in a 

cell; radio condjtion measurements experienced in a cell; available radio resources; 

network node capacity; and UE buffer state condition. 

11. The network node (28) according to claim 10, wherein the logged measurements comprise 

one or more of the following: measurement time stamps for each performed measurement; 

UE buffer state condition; positioning infonnation of the UE; periodically measured 

3 O downlink pilot signal strength; serving cell conditions; transmit power headroom 

conditions; paging channel failure(s); maximum required memory supported by UE; and 

broadcast channel failure(s). 

i 10.201215:10:45 - 16.10.201215:15:20. This page 13 of 1a was compleled at 16.10.2012 15:13:55 
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12. The network node (28) according to claim 10 or 11. wherein the network node 

commurrications interface (52) is configured to request the report message directly from the 

UE or from another network node. 

5 13. The network node (28) according to any of claims 10 to 121 wherein the network node 

processor circuit (50) is configured to the determine whether the indicator indicates that 

there ere logged measurements in a buffer of the UB that do, or do not, fit in a single 

subsequent report message. 

10 14. The network node {28) according to claim 13, wherein the network node processor circuit 

(50) is configured to decide to request al1 the Jogged measurements in the buffer (44) of the 

UB in one subsequent request. 

15. The network node (28) according to any of claims 10 to 14, wherein the netWork node 

15 communications interface (52) is configured to request the report message upon receiving a 

UE access request initiated by a UE handover procedure from another network node to the 

network node. 

16. The network node {28) according to claim IS, wherein the network node communications 

2 0 interface (52) is con.figured to receive a network node message from the other network 

node comprising UE specific information. 

25 

17. The network node (28) according to claim 15, wherein the UE specific information 

comprises the indicator of additional logged measurement.s not yet transmitted. 

18. A method in a User Equipment (30). UE. for assisting in network based control of report 

messages in a wireless communications network. the UE (30) being in connection with a 

serving network node (28) and configured to transmlt report messages to the network node 

(30) upon request, and wherein the UE (30) is configured to periodically perform radio 

3 0 condition measurements. store the periodically performed measurements in a UE buffer 

(44) as logged measurements, and receive a request from the network node (28) to start 

transmitting logged measurements in a report message, the method being characterized by 

the steps of: 

6 10.2012 15:10:45 • 16.10.2012 15:15:20. This page 14 of 18 was completed at 16.10.2012 15:14:13 
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- determining (S84) if the logged measurements fit in the report message; and if not, 

- including (S86) in the report message an indicator of additional logged measurements 

not yet transmitted and an indicator of a UB buffer state condition; 

- transmitting (S88) the report message. including the indicator. to the network node (28) 

5 as a response to the request; and 

- sending to the network node, an indication of a UE buffer state condition for use by the 

network node in deciding whether the additional logged measurements need to be 

requested. 

10 19. The method according to claim 18, wherein the including comprises including a reporting 

15 

time stamp in the report message. 

20. The method according to claim 18 or 19. wherein the logged measurements that are 

transmitted to the network node are further deleted from the buffer of the UE. 

21. The method according to any of claims 18 to 20, wherein the logged measurements that are 

oldest in the buffer are reported first. 

22. A User Equipment (30), UE1 for assisting in network based control of report messages in a 

2 0 wireless communications network. the UE (30) being in connection with a serving network 

node (28) end configured to transmit report messages to the network node (30), and 

wherein the UE (30) is configured to periodically perfonn radio condition measurements, 

store the periodically performed measurements in a buffer as logged measurements, receive 

a request from the network node (28) to start transmitting logged measurements in a report 

2 5 message, and transmit the report message comprising the logged measurements, wherein 

the UB (30) is characterized by: 

- a UB processor circuit (40) configured to detemune whether the logged measurements 

fits 1n the repon message, and if not. indicating 1n the report message to be transmitted 

. that there are additional logged measurements not yet transmitted; and 

30 - a UE communications interface (42) configured to send to the network node (28), an 

indication of a UE buffer state condition for use by the network node in deciding 

whether the additional logged measurements need to be requested. 

6.10.2012 15:10:45. 16.10.2012 15:15:20. This page 15 ol 18 was completed at 16.10.2012 15:14:32 
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23. The User Equipment (30) according to claim 22. wherein the UE processor circuit (40) is 

configured to add a reporting time stamp to the reporting message. 

24. The User Equipment (30) according to claim 21 or 22 wherein the logged measurements 

5 that ere transmitted to the network node are further deleted from the buffer of the UE. 

25. The User Equipment (30) according to any of c]aims 22 to 24. wherein the logged 

measurements that are oldest in the buffer are transmitted first. 

10 26. The User equipment (30) according to any of claims 22 to 25, wherein the logged 

measurements are Minimizing Drive Tests, MDT. log data. 
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priority document within a time limit which is reasonable under the circumstances. 

The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. +41 22 336 70 80 

Form PCT/IB/304 (July 2010) 

Authorized officer 

Nora Lindner 
e-mail pt03.pct@wipo.int 
Telephone No. +41 22 336 74 03 

l/EE7YV9FMSUYRP0 

IPR2022-00459 
Apple EX1002 Page 225



PATENT COOPERATION TREATY 

INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

Applicant's or agent's file reference FOR FURTHER see Form PCT/ISN220 

P32817WO1 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/SE2010/051355 09/12/2010 04/10/2010 
Applicant 

TELEFONAKTIEBOLAGET L M ERICSSON (PUBL) 

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 5 sheets. 

~ It is also accompanied by a copy of each prior art document cited in this report. 

1. Basis of the report 

2. 

3. 

a. With regard lo the language, the international search was carried out on the basis of: 

b. □ 

C. □ 

□ 

□ 

[K] the international application in the language in which it was filed 

□ 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 23.1 (b)) 

This international search report has been established taking into account the rectification of an obvious mistake 
authorized by or notified lo this Authority under Rule 91 {Rule 43.6bis(a}). 

With regard lo any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 

Certain claims were found unsearchable (See Box No. II) 

Unity of invention is lacking (see Box No Ill) 

4. With regard to the title, 

[K) the text is approved as submitted by the applicant 

D the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

~ the text is approved as submitted by the applicant 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. IV. The applicant 
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30 December 2010 (30.12.2010} 
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NETWORK BASED CONTROL OF REPORT MESSAGES IN A WIRELESS 

COMMUNICATIONS NETWORK 

TECHNICAL FIELD 

This disclosure pertains to a method in a network node, a method in user equipment, a network 

5 node and user equipment in a wireless communications network. More particularly, there is 

provided mechanisms for network based control of report messages comprising logged 

measurements in a wireless communications network. 

BACKGROUND 

In a typical cellular radio system, wireless terminals, also known as mobile stations and/or 

10 User Equipments units (UEs), communicate via a Radio Access Network (RAN) to one or 

more core networks. The wireless terminals, hereinafter called UEs which is the same as User 

Equipments, can also be mobile telephones, i.e. "cellular" telephones, and laptops with 

wireless capability e.g., mobile termination, and thus are, for example, portable, pocket, hand

held, computer-included, or car-mounted mobile devices which communicate voice and/or data 

15 via the RAN. 

The RAN normally covers a geographical area which is divided into cell areas, also denoted 

cells, with each cell area being served by a base station e.g., a Radio Base Station (RBS), 

which in some networks is also called "NodeB" or "B node". A cell is a geographical area 

where radio coverage is provided by base station equipment at a base station site. Each cell is 

2 0 identified by an identity within the local radio area, which is broadcast in the cell. The base 

station communicates over the air interface operating on radio frequencies with the UEs within 

range of the base stations. 

In some versions, particularly earlier versions of the RAN, several base stations arc typically 

connected, e.g., by landlines or microwave, to a Radio Network Controller (RNC). The R.i'-IC, 

2 5 also sometimes termed a Base Station Controller (BSC), supervises and coordinates various 

activities of the plural base stations connected thereto. The radio network controllers are 

typically connected to one or more core neh-vorks. 

The Universal Mobile Telecommunications System (UMTS) is a third generation mobile 

communication system, which evolved from the Global System for Mobile Communications 
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(GSM), and is intended to provide improved mobile communication services based on 

Wideband Code Division Multiple Access (WCDMA) access technology. UTRAN is 

essentially a radio access network using wideband code division multiple access for user 

equipment units (UEs). The Third Generation Partnership Project (3GPP) has undertaken to 

5 evolve further the UTRAN and GSM based radio access network technologies. 

Long Term Evolution (L TE) is a variant of a 3GPP radio access technology wherein the radio 

base station nodes are connected directly to a core network rather than to RNCs. In general, in 

LTE the functions of the RNC node are performed by the RBSs. As such, the RAN of an LTE 

system has an essentially "flat" architecture comprising RBSs without reporting to RNCs. In 

10 L TE networks the base station(s) is/are called eNodeB(s) or eNB(s). 

3GPP is in the process of defining solutions for Minimizing Drive Tests (MDT). The intention 

of the Minimizing Drive Tests (MDT) work is documented in 3GPP TR 36.805 V9.0.0 (2009-

12), 3rd Generation Partnership Project; Technical Specification Group Radio Access 

Network; Study on Minimization of drive-tests in Next Generation Networks (Release 9). 

15 Stage 2 of Minimizing Drive Tests (MDT) is currently being developed in TS 37.320, i.e., 

3GPP TS 37 .320, "Radio measurement collection for Minimization of Drive Tests (MDT); 

Overall description; Stage 2". MDT Stage 2 includes a UE measurement logging function and 

immediate reporting function. The 3GPP TS 37.320 document essentially focuses on the UE 

measurement logging function. 

20 An important use case for MDT is coverage optimization. For this purpose following UE 

measurements, or similar functionalities, arc considered for VE-internal logging: Periodic, e.g. 

one every 5s, downlink pilot signal strength measurements; a serving cell becomes worse than 

threshold; transmit power headroom becomes less than threshold; Paging Channel Failure i.e. 

Paging Control CHannel (PCCH) decode error; and Broadcast Channel failure. 

25 The network can request the UE to perform logging of measurements. The UE executes 

measurements and logs these measurements internally in a sequential manner, containing, ~.g., 

some hour of logged measurement information. 

As described in Fig. l, the UE indicates to the network if it has available log i.e. available 

logged measurements. The network node i.e. eNB/RNC determines if it should request the 

3 0 logged measurements or not. If it decides to do so then a request is sent to the UE to deliver the 
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log in a report message. From the eNB/RNC, the reported logged mea'iurements may further be 

sent to an OAM server or similar. 

The current 3GPP assumptions on this log (i.e. logged measurements) feature are, e.g., as 

follows: the UE is required to maintain only one log at a time; one log only contains 

5 measurement information collected in one Radio Access Technology (RAT); a log can only be 

reported and indicated when the UE is in connected state; If UE is requested to start logging, 

e.g., by configuration, a possibly old log and configuration stored in UE is erased. 

What the logged measurement report message in signal number 4 in Fig. 1 should look like has 

not yet been decided, as of the filing of this application. Some proposals for management of 

10 measurement report have been proffered. 

As one example proposal for management of measurement reports, it has been suggested that a 

log i.e. logged measurements, are to be sent in a single packet, and keeping that single packet 

within the size limits of a Packet Data Convergence Protocol (PDCP) Protocol Data Unit 

(POU). Keeping the single packet within the size limits of a PDCP POU makes it possible to 

15 use a Radio Resource Control RRC message for reporting without being segmented into 

several smaller packets before being sent to the receiving node i.e., the eNB or NB/RNC in 

LTE or UMTS, respectively. One option of this proposal would be limiting the maximum size 

of a log in a UE to one RRC message that fits into one PDCP payload packet. 

As another example proposal for management of measurement reports, it has been suggested to 

2 O send a log i.e. a logged measurement that is larger than a RRC message with several RRC 

messages. 

However, there are disadvantages to both example proposals mentioned above. For example, 

limiting the log size could prevent logging to complete for the whole configured run time i.e. 

logging duration, which can be several hours. The log could fill the limited log buffer in the 

2 5 UE before any measurement report has been possible to send to the network node. Before the 

configured logging duration time has ended, the UE would stop the logging so that to only 

allow the log size to be a single packet e.g. single RRC packet, and relevant measurements 

reports may not thereafter be logged. Also in the current MDT configuration a start time for the 

logging is not configurable. This means that for a prolonged logging campaign a long period 

3 0 between logging instances may be needed in the MDT configuration, alternatively new MDT 
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configuration needs to be provided from the OAM periodically to be conveyed to MDT 

capable UEs. 

For the other proposal, sending too many RRC packets in a row could, in poor radio 

environments or when handover would occur, create problems with the radio connections and 

5 could also create unnecessary radio link failures that will make the users suffer and logged data 

be lost. 

SUMMARY 

The technology disclosed herein concerns network based control of report messages 

comprising logged measurements in a wireless communications network, which overcomes at 

10 least some of the above mentioned disadvantages and which allows multiple partial report 

messages to be sent. 

In accordance with some example embodiments, a UE that has stored logged data i.e. logged 

measurements that are bigger than a single transmission packet, i.e. report message, segments 

the data and sends only a portion of the data that fits into a single report message, and also 

15 indicates that more logged measurements exists at the UE. 

In a first example of embodiment, there is disclosed a method in a network node for network 

based control of report messages in a wireless communications network. The network node 

being configured to serve a user equipment, UE, and to receive report messages from the user 

equipment. The method comprises sending a request to the UE to start transmitting logged 

2 0 measurements in a report message. The network node then receives the report message 

comprising the logged measurements from the UE, and determines if the received report 

message comprises an indicator of additional logged measurements not yet transmitted, and if 

so, decides if the additional logged measurements need to be requested. 

In a second example of an embodiment there is disclosed a network node for network based 

2 5 control of report messages in a wireless communications network. The network node being 

configured to serve a user equipment, UE, and to receive report messages from the user 

equipment. The network node comprises a network node communications interface and a 

network node processor circuit. The network node communications interface being configured 

to send a request to the UE to start transmitting logged measurements in a report message, and 

3 0 to receive the report message comprising the logged measurements. The network node 
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processor circuit being configured to determine if the received report message comprises an 

indicator of additional logged measurements not yet transmitted; and if so, to decide if the 

additional logged measurements need to be requested. 

In a third example of an embodiment, there is disclosed a method in a User Equipment, VE, for 

5 assisting in network based control of report messages in a wireless communications network. 

The UE is being in connection with a serving network node and configured to transmit report 

messages to the network node upon request. The UE is further configured to periodically 

perform radio condition measurements and store the periodically performed measurements in a 

UE buffer as logged measurements. The method comprising: receiving a request, in the UE, 

10 from the network node to start transmitting logged measurements in a report message; 

determining if the logged measurements fit in the report message; and if not, including in the 

report message an indicator of additional logged measurements not yet transmitted; and, 

transmitting the report message, comprising the indicator, to the network node as a response to 

the request. 

15 In a fourth example of an embodiment, there is disclosed a User Equipment, UE, for assisting 

in a network based control of report messages in a wireless communications network. The UE 

is being in connection with a serving network node and is configured to transmit report 

messages to the network node. The UE is further configured to periodically perform radio 

condition measurements and store the periodically performed measurements in a buffer as 

20 logged measurements. The UE comprises a UE communications interface and a UE processor 

circuit. The UE communications interface is configured to receive a request from the network 

node to start transmitting logged measurements in a report message, and to transmit the report 

message comprising the logged measurements. The UE processor circuit is configured to 

determine if the logged measurements fits in the report message, and if not, indicating in the 

2 5 report message to be transmitted an existents of additional logged measurements not yet 

transmitted. 

An advantage achieved by some of the above mentioned embodiments is that due to use of 

indicator in report message of further remaining logged measurements providing the network, 

i.e. a network node, with information needed to decide a timing of transmission of the logged 

3 0 measurements and a timing of when more logged measurements should be requested. 
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Another advantage achieved by at least some of the above mentioned embodiments is to make 

it possible to have longer logging duration and/or conduct more frequent measurements 

without overflow in log memory in UE e.g. UE buffer. 

Another advantage achieved by some of the above mentioned embodiments is to provide the 

5 network node with information about logged measurements making it possible to determine the 

amount of logged measurements kept in a UE. 

The foregoing and other objects, features, and advantages will become apparent from 

fol lowing more particular descriptions of preferred embodiments and aspects of embodiments 

as will be illustrated by accompanying drawings in which reference characters refer to the 

1 0 same parts throughout various views. 

15 

20 

25 

lBRlEF DESCRIPTION OF THE DR.A WINGS 

The drawings are not necessarily to scale, emphasis instead being placed upon illustrating 

principles of the disclosure. 

Fig. l 

Fig. 2 

Fig. 3 

Fig. 4 

Fig. 5 

Fig. 6 

is a signaling scheme illustrating how logged measurements are reported 
according to prior art. 

is a schematic block diagram illustrating example embodiments of a network 
node and a user equipment. 

is a flowchart depicting an example embodiment of a method in a network node. 

is a flowchart depicting further example embodiments of a method in a network 
node. 

is a flowchart depicting an example embodiment of a method in a user 
equipment. 

is a flowchart depicting further example embodiments of a method in a network 
node. 

DET A][LED DESCRIJPTION 

Fig. 2 illustrates portions of an example embodiment of a communications system/network, 

and particularly portions of a Radio Access Network (RAN) 20 comprising at least one 

network node 28 and a wireless terminal, hereinafter denoted User Equipment, (UE) 30. 

Depending on a particular type of RAN utilized and delegation of nodal responsibilities, the 
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network node 28 may be a base station node e.g., an NodeB in UMTS or an eNodeB in Long 

Term Evolution (L TE)) or a Radio Network Controller (RNC) node in UMTS. Thus, the UE 

30 communicates over radio interface 32 with the network node 28, either directly over radio 

interface 32 with the network node 28 in case of the network node 28 being a base station type 

5 node, or over the radio interface 32 and through a base station in the case of the network node 

28 being a radio network controller (RNC) node or an Mobility Management Entity (MME) 

which is a control node which processes signaling between the UE and the Core Network (CN) 

and provides Visitor Location Register (VLR) functionality for the Evolved Packet System 

(EPS). 

10 As mentioned above, the UE 30 can be a mobile station such as a mobile telephone ("cellular" 

telephone) or laptop with wireless capability (e.g., mobile termination), and thus can be, for 

example, a portable, pocket, hand-held, computer-included, or car-mounted mobile device 

which communicates voice and/or data via radio access network. 

In accordance with one of its aspect, the technology disclosed concerns generation and/or 

15 transmission and/or use of multiple partial report messages with logged measurements such as 

MDT log packets, also denoted MDT log or MDT log data. As such, Fig. 2 shows an example 

embodiment of network node 28 or UE 30, which comprises a UE communication interface 42 

and a UE processor circuit 40. Note that the UE may be seen as a serving point. The UE 

processor circuit may include a buffer 44, i.e. UE buffer, for storing logged measurements, not 

20 shown in figure, and in another embodiment the buffer 44 is within the UE 30. 

Fig. 2 also illustrates network node 28 as comprising a network node processor circuit 50 and 

network node communications interface 52 (i.e. a communications interface of the network 

node). The network node processor circuit 50 may be, or comprise, a logged measurements 

requestor/processor (not shown in figure) to be used for requesting logged measurements, such 

2 5 as MDT log, in report message(s). 

According to one example of an embodiment, the network node 28 is used for network based 

control of report messages comprising logged measurements in a wireless communications 

network, the network node 28 being configured to serve the UE 30, UE, and to receive report 

messages from the UE 30. 

IPR2022-00459 
Apple EX1002 Page 239



P32817 8 

Continuing with the description of Fig. 2, the network node communications interface 52 is, or 

may be, configured to send request(s) to the lJE 30 to start transmitting logged measurement(s) 

in report message(s), and to receive the report message(s) comprising the logged 

measurements. The logged measurements may comprise one or more of the following: 

5 measurement time stamps for each performed measurement; UE buffer state condition; 

positioning information of UE; periodically measured downlink pilot signal strength; serving 

cell conditions; transmit power headroom conditions; paging channel failure(s); maximum 

required memory supported by UE; and broadcast channel failure(s). 

According to one embodiment, the network node communications interface 52 may be 

10 configured to receive, from the UE 30, an indication of existents of logged measurements that 

are available. Note, that the "additional logged measurements" indicator is conveyed in the UE 

information report message while the indication of logged measurements available is conveyed 

in already existing/specified signaling. 

According to one embodiment, the network node communications interface 52 may be 

15 configured to request the report message(s) directly from the UE 30 or from another network 

node, e.g. RNC, MME, RBS or other similar node. 

According to one embodiment, the network node communications interface 52 may be 

configured to request the report message upon receiving a UE access request initiated by a UE 

handover procedure from another network node to the network node. The request may for 

2 0 example be a RRC connection request. The network node communications interface 52 may 

also be configured to receive a network node message from the other network node i.e. another 

eNodeB, RNC or RBS, comprising UE specific information. The UE specific information may 

further comprise the indicator indicating additional logged measurements not yet transmitted. 

The network node processor circuit 50, mentioned above in relation to Fig.2, is configured to 

25 determine if the received report message(s) comprises an indicator of additional logged 

mcasurcmcnt(s) not yet transmitted; and if so, to decide if the additional logged measurements 

need to be requested. According to one embodiment, the network node processor circuit 50 

may be configured to decide if the additional logged measurements need to be requested based 

on one or more of the following: interference level experienced in a cell; radio condition 

30 measurements experienced in a cell; available radio resource; network node capacity; UE 

buffer state condition etc. 
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According to one embodiment, the network node processor circuit 50 may be configured to 

determine if the indicator indicates that there are logged measurements in a UE buffer 44 that 

do, or do not, fit in a single subsequent report message. 

According to one embodiment, the network node processor circuit 50 may be configured to 

5 decide to request all the logged measurements in the buffer 44 of the UE in one subsequent 

request, or repeatedly upon receiving each report message. The decision may also be based on 

received status infonnation of the buffer 44 in the UE 30 being for example overloaded. Note 

that configured to or adapted to in relation to functionality of circuits and devices mentioned 

above and throughout the whole disclosure arc expressions that may be used having a similar 

10 or same meaning. 

It should be appreciated that the network node processor circuit 50 may comprise an MDT log 

requestor/processor 50' (not shown in Fig. 2) which may be implemented in platform fashion, 

e.g., implemented by a computer/processor executing instructions of non-transient signals 

and/or by a circuit. 

15 Likewise from a UE perspective, reference made to Fig. 2, the UE 30 may be, or is, used for 

assisting in network based control of report messages comprising logged measurements in a 

wireless communications network. The UE 30 is being in connection with the serving network 

node 28 and is configured to transmit report message(s) to the network node 30. The UE 30 

may further be configured to periodically perform radio condition measurements and store the 

2 0 periodically performed measurements in the buffer 44 as logged measurements. Such logged 

measurements may be MDT log reports. 

The UE communications interface 42 mentioned above in relation to Fig. 2, is configured to 

receive a request from the network node 28 to start transmitting logged measuremenl'i in report 

message(s), and to transmit/send the report message(s) comprising the logged measurements. 

2 5 The UE processor circuit 40 is configured to determine if the logged measurements fits in the 

report message(s), and if not, indicating in the report message to be transmitted an existents of 

additional logged measurements not yet transmitted. 

According to one embodiment of an example implementation of a UE 30 in which the UE 

processor circuit 40 may be, or may comprise, a multiple partial MDT log reporter 40' (Fig. 2 

30 dashed lines). The multiple partial MDT log reporter 40' may comprise a log report generator 

IPR2022-00459 
Apple EX1002 Page 241



P32817 10 

and data logging unit (not shown in Fig. 2). The multiple partial MDT log reporter 40' works 

in conjunction with a measurement unit (not shown in Fig. 2), and stores records of 

measurements in data logging unit. The log report generator may further comprise a packet 

identifier generator and "more data" i.e. additional data, flag generator. 

5 The technology disclosed above, and in relation to some of the earlier mentioned 

embodiments, includes support for logged measurements, or an MDT log size, which exceeds a 

maximum size of the report message which may for example be a Packet Data Convergence 

Protocol (PDCP) packet. The technology disclosed herein also introduces and provides an 

indication from the UE 30 of additional logged measurements or MDT log data that remains in 

10 the UE buffer 44. In accordance with some example embodiments, a UE 30 that has stored 

logged measurements, sometimes denoted logged data, that are bigger than a single report 

message i.e. transmission packet, segments the logged measurements, and sends only a portion 

of the logged measurements that fits into a single report message. The UE 30 also indicates 

that more logged measurements exist at the UE 30 in the buffer 44. This indication of further 

15 remaining logged measurements allows the network node 28 to decide a timing of transmission 

of the logged measurements and a timing of when more logged measurements should be 

requested. This may for example depend on radio condition measurements or UE buffer status 

information. 

The UE 30 will take a part of the logged measurements and put into the payload of the report 

2 0 message. The UE 30 will, if more logged measurements are still available, set a "more" or 

"additional" bit indicating to the network node 28, or by other means indicate to the network 

node 28, that there are more logged measurements available in the UE 30. The network node 

28 will then, when it believes more data should be obtained e.g. based on: interference level 

experienced in a cell; radio condition measurements experienced in a cell; available radio 

2 5 resource; network node capacity; UE buffer state condition etc., request more logged 

measurements. When a request is done then the process may be repeated. A new decision may 

be taken after a new report message is received, and so on. In other words, upon reception of 

indication from UE, the network node 28 takes a decision (based on current radio conditions, 

node capacity) whether the network node 28 shall request more logged measurements "data" 

3 0 from the UE now or request it at a later point in time. This "later point in time" could be 

predefined e.g. 15s later. In one example an internal algorithm may for instance check to see if 

no Hand Over (HO) is imminent or other more vital procedure is at hand. The report messages 
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may be lost if unsuccessfully reporting happens just before a HO. In one example, the network 

node 28 may be configured to continue requesting reporting of logged measurements (MDT 

logs) in report messages until there are no more logged measurements to report. 

An example of an embodiment of a method that may be implemented in the network node 28 is 

5 illustrated by lFig. 3. The method is used for network based control of report messages 

comprising logged measurements in a wireless communications network. According to the 

method, the network node 28 which is being configured to serve a UE 30, receives report 

messages from the UE 30 as mentioned above in relation to Fig. 2. More particularly, the 

method comprises: sending S62 a request to the UE to start transmitting logged measurements 

10 in a report message; receiving S64 the report message comprising the logged measurements; 

determining S66 if the received report message comprises an indicator of additional logged 

measurements not yet transmitted; and if so, deciding S68 if the additional logged 

measurements need to be requested. 

Yet an example of an embodiment of a method for implementation in the network node 28 is 

15 illustrated by lFig. 4. The general steps i.e. S72, S74, S76 and S78 correspond to S62-S68 

mentioned above. In this example method comprises the network node 28 first receiving S71, 

e.g. from the UE 30, an indication of existents of logged measurements that are available i.e. 

the UE buffer 44 is not empty or more data exists in UE buffer 44. Note that this indication is 

different from the indicator indicating additional logged measurements. 

2 0 According to the method, the network node 28 decides to send S72 request to the UE 30 to 

start reporting and receives S74 a report message as a response. The network node 28 then 

determines if the report message, which also comprises logged measurements and reporting 

time stamp, comprises an indicator of additional logged measurements not yet reported. If so, 

the network node 28 may decide S78 to request these additional logged measurements and 

2 5 therefore restarts at S 72. If no indicator is included, the network node 28 will await S77 a new 

indication S71, and restarts the procedure at S72. The network node 28 upon deciding S78 to 

request additional logged measurements may decide to request S79 all logged measurements in 

one decision instead of requesting one subsequent report message at a time. In some example 

embodiments, if the UE 30 indicates that more than one reporting message is needed for the 

3 0 logged measurements in its UE buffer 44, several bits may then be used to indicate that. The 

IPR2022-00459 
Apple EX1002 Page 243



P32817 12 

network node 28 may then choose to request multiple messages if the network node 28 so 

wants. 

From a UE perspective, and an example of an embodiment which illustrates a method in a UE, 

reference is now made to Fig. 5. The UE 30 is configured to periodically perform radio 

5 condition measurements and store the periodically performed measurements in a UE buffer 44 

as logged measurements. The method in the UE 30 for assisting in network based control of 

report messages comprising logged measurements in a wireless communications network, 

comprises: receiving S82 a request from the network node 28 to start transmitting logged 

measurements in a report message; determining S84 if the logged measurements fit in the 

10 report message; and if not, including S86 in the report message an indicator of additional 

logged measurements not yet transmitted; and, transmitting S88 the report message, 

comprising the indicator, to the network node 28 as a response to the request (S62; S72). 

In an example of an embodiment and UE mode, the technology disclosed herein encompasses 

the following acts and capabilities, as illustrated by Fig. 6: 

15 S90: UE periodically performs measurements and logs radio condition measurements, and 

possibly detailed positioning information of the UE 30, and stores the measurements as logged 

measurements in the UE buffer 44 i.e. in internal memory of the UE 30. 

According to one embodiment the logged measurements in UE buffer 44 may be built up as 

"records" that include a "time stamp" indicating the time when the radio measurement was 

20 taken i.e. "measurement time stamp" and logged measurements. The record may optionally 

also include detailed position information of the UEs geographical position. The "records" may 

have variable size. The size of the logged measurements, sometimes denoted log size, in UE 

buffer 44 may be bigger than is possible to fit into one single report message to be sent from 

UE to network node. 

25 S92: When the UE 30 receives a request from the network node 28 to start 

transmitting/reporting logged measurements, the UE 28 takes the number of "records" i.e. 

logged measurements, from the UE buffer 44 i.e. internal log, typically in the order of storage, 

that fits into the report message, and "advances" an internal pointer such that next-stored 

"records" will be included in the next report message next time the UE 30 is requested to 

3 0 report logged measurements. 
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This step, 1.e. S92, may be preceded by that the UE 30 sending S91 an indication to the 

network node 28 making it aware of logged measurements that are available at the UE 28. 

S94: Upon receiving (S92) a request to start transmitting the UE 30 then determines if the 

logged measurements fit in a single report message or not. 

5 If the logged measurements fit in one report message then no indicator is added or a dedicated 

bit for the indicator is left empty i.e. null is sent in that bit. Alternatively, an indication is added 

giving that no more information is available. 

S96: Jn case the UE 30 has more logged measurements ("records") stored in the UE buffer 44 

not yet reported an indicator of "additional logged measurements" i.e. more data exist is 

10 included in the report message. 

A "Time stamp" value i.e. "Reporting time stamp" or other identifier is added to the report 

message at report message transmission. Alternatively, instead of including a reporting time 

stamp into the report message, a sequence number, stepped by one with each report message 

transmission may be used. Note that this reporting time stamp is different from the 

15 measurement time stamp added upon performing and logging the measurement. 

S98: The UE 30 then transmits the report message, including oldest logged measurements 

obtained from UE buffer 44, to the network node 28 as a response to the request. The report 

message may therefore comprise logged measurements, a reporting time stamp and detailed 

positioning information of the UE 30. 

2 0 S99: The UE 30 then deletes the transmitted/reported logged measurements from its buffer, i.e. 

UE buffer 44, and "advances" an internal pointer such that next-stored "records" will be 

included in the next report message. After receiving a new request from the network node 28 

the UE 30 may then transmit/report logged measurements i.e. repeat steps S92-S99 and include 

new logged measurements i.e. "records", from the UE buffer 44, according to its internal 

2 5 pointer. Alternatively, or in combination with the reporting, the UE 30 may start again at step 

S90. 

Note, that in current "MDT' general implementation the logging of measurements as logged 

measurements may only be done when UE is in "idle" state and the sending of logged 
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measurements (MDT logs) in report messages may only be done when the UE is m 

"connected" state. 

In some example embodiments, if the UE buffer 44 is almost full or if a size limitation is to be 

reached, the UE 30 may indicate such conditions to the network node 28 during the sending 

5 S91 or adding that information during S96 and sending it during S98. The network node 28 

may then prioritize the retrieval of logged measurements in order not to stop logging and/or 

loose logged measurements. 

During the repeated sequence of messages between the UE 30 and the network node 28, to 

convey complete logged measurements from the UE 30 to the network node 28, there may be a 

10 need to change cell and/or serving Base Station (BS) e.g. during a handover form a first BS 

(eNBl; NBI; RNCl; RBSl) to a second BS (eNBl; NBl; RNCl; RBSl). 

One way to handle cell change and/or BS change situations is that the UE indicate availability 

when it is connects to the second BS, e.g. according to S9 l of Fig. 6. Thus the UE 30 being 

served by a first BS (e.g. eNBl) and which has for example sent two report messages to first 

15 BS, when performing a handover starts by sending an indication, i.e. sends S9 l indication of 

logged measurements available, to second BS (e.g. eNB2) and then upon request starts 

reporting to second BS a third report message. Logged measurements that are sent in first and 

second report messages are generally deleted from UE buffer 44 and therefore not longer 

available. 

2 0 A second way, or alternative, to handle this situation is that the information that the first BS 

(e.g. eNBl) has received with respect to "logged measurements available" as of step S91, is 

transferred to second BS (e.g. eNB2). The information is transferred based on a request from 

second BS or automatically, including any related information like trace references, etc. The 

idea here is to include the "indication" in already existing/specified handover preparation 

2 5 signaling (between eNB 1 and eNB2) that is "preparing" the eNB2, before the UE is actually 

handed over ( commanded) from eNB I to eNB2. 

In some situations, "trace references" and "logged measurements available" indication (S9 l) 

may be forwarded between RAN 20 nodes. In such cases, the UE 30 may also include the trace 

references in the report message when the UE 30 transmits a first report message to a RAN 
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node after handover. Note that this first report message, as of the example mentioned above in 

relation to the first way of handling the situation, would be the third report message. 

Thus, the technology disclosed herein, in one of its aspects, supports and/or facilitates a log 

size exceeding a maximum size of a reporting message e.g. a PDCP packet. If the reporting 

5 Loss/performance is considered an issue and needs to be addressed, while a restriction of a UEs 

total log size, in UE buffer or UE memory, is not wanted, then the UE that has stored logged 

measurements i.e. logged data, that is bigger than a single payload POU (e.g due to PDCP 

restriction) may segment the logged measurements and send only a part that fits into a single 

report message/packet e.g., a message size in the UE response message has a fixed size while 

10 the MDT Log itself has another limit e.g. UE buffer size restriction in UE 30 etc. To handle 

this, an indication in the report message e.g. the UE MDT log report, on that additional/more 

logged measurements exists is provided. This allows the network node 28 to decide the timing 

for when measurements should be requested and/or (re-)configured. Relying on the "report 

available bit" only would require that the UE again transients to RRC connected which may 

15 delay the transfer of logged measurements further, possibly involving UE log memory being 

exhausted, new logged MDT configuration or Hand Over (HO) to other Radio Access 

Technology (RAT) etc. 

Thus, with a report message size restriction, the UE 30 shall be able to partition the logged 

measurements into a maximum fixed size reporting message e.g. an RRC message. 

2 0 Currently the RRC message for MDT also carries information for RACH optimization (SON) 

and other optionally configured information. One consequence of the presence of other 

information in the RRC message/POU using a size restriction would be that it possibly depends 

on the RRC message construction and configuration, or that the maximum size of a report 

message is always set according to a worst case scenario. 

2 5 In view of the reasons above, no special handling of the RRC message/log size might be 

needed as a result of MDT. Retaining normal handling of RRC messages etc simplifies the 

considerations that need to taken in the network node 28 and UE 30. 

The technology disclosed herein affords several advantages. Among the advantages are the 

following. The technology allows for long logging run times that may create large logged 

3 0 measurements sizes while the network node 28 controls the reporting time. The technology 
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facilitates that the network node 28 may determine an appropriate time of reporting without 

loosing logged measurements. 

In the above description, for purposes of explanation and not limitation, specific details are set 

forth such as particular architectures, interfaces, techniques, etc. in order to provide a thorough 

5 understanding. However, it will be apparent to those skilled in the art that the above mentioned 

embodiments may be practiced in a ways that depart from these specific details. That is, those 

skilled in the art will be able to devise various arrangements which, although not explicitly 

described or shown herein, embody the principles of the embodiments and are included within 

their spirit and scope. In some instances, detailed descriptions of well-known devices, circuits, 

10 and methods are omitted so as not to obscure the description of the present embodiments with 

unnecessary detail. All statements herein reciting principles, aspects, and embodiments, as well 

as specific examples thereof, are intended to encompass both structural and functional 

equivalents thereof. Additionally, it is intended that such equivalents include both currently 

known equivalents as well as equivalents developed in the future, i.e., any elements developed 

15 that perform the same function, regardless of structure. 

Thus, for example, it will be appreciated by those skilled in the art that block diagrams of Fig. 

2 herein may represent conceptual views of illustrative circuitry or other functional units 

embodying the principles of the technology. Similarly, it will be appreciated that any flow 

charts as of Fig. 3- Fig. 6, state transition diagrams, pseudo code, and the like represent various 

2 0 processes which may be substantially represented in computer readable medium and so 

executed by a computer or processor, whether or not such computer or processor is explicitly 

shown. 

Functions of various elements including functional blocks of Fig. 2, including but not limited 

to those labeled or described as "computer", "processor" or "controller", may be provided 

2 5 through the use of hardware such as circuit hardware and/or hardware capable of executing 

software in the form of coded instructions stored on computer readable medium. Thus, such 

functions and illustrated functional blocks are to be understood as being either hardware

implemented and/or computer-implemented, and thus machine-implemented. 

In terms of hardware implementation, the functional blocks of network node 28 or UE 30 may 

3 0 include or encompass, without limitation, Digital Signal Processor (DSP) hardware, reduced 

instruction set processor, hardware (e.g., digital or analog) circuitry including but not limited to 
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Application Specific Integrated Circuit(s) [ASIC], and (where appropriate) state machines 

capable of performing such functions. 

In terms of computer implementation, a computer is generally understood to comprise one or 

more processors or one or more controllers, and the terms computer and processor and 

5 controller may be employed interchangeably herein. When provided by a computer or 

processor or controller, the functions may be provided by a single dedicated computer or 

processor or controller, by a single shared computer or processor or controller, or by a plurality 

of individual computers or processors or controllers, some of which may be shared or 

distributed. Moreover, use of the term "processor" or "controller" shall also be construed to 

10 refer to other hardware capable of performing such functions and/or executing software, such 

as the example hardware recited above. 

In the example of Fig. 5 the platform depicted by line 70 has been illustrated as computer

implemented or computer-based platform. Another example platform for wireless terminal 

70(5) can be that of a hardware circuit, e.g., an application specific integrated circuit (ASIC) 

15 wherein circuit clements arc structured and operated to perform the various acts described 

herein. 

Although the description above contains many specificities, these should not be construed as 

limiting the scope of the invention but as merely providing illustrations of some of the 

presently preferred embodiments of this invention. It will be appreciated that the scope of the 

20 present invention fully encompasses other embodiments which may become obvious to those 

skilled in the art, and that the scope of the present invention is accordingly not to be limited. 

Reference to an element in the singular is not intended to mean "one and only one" unless 

explicitly so stated, but rather "one or more." All structural and functional equivalents to the 

clements of the above-described embodiments that arc known to those of ordinary skill in the 

2 5 art arc expressly incorporated herein by reference and arc intended to be encompassed hereby. 

Moreover, it is not necessary for a device or method to address each and every problem sought 

to be solved by the present invention, for it to be encompa-;sed hereby. 
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CLAIMS 

18 

1. Method in a network node for network based control of report messages in a wireless 

communications network, the network node (28) being configured to serve a user 

equipment (30), UE, and to receive report messages from the UE (30), the method 

5 comprising: 

10 

sending (S62) a request to the UE to start transmitting logged measurements in a report 

message; 

receiving (S64) the report message comprising logged measurements; 

determining (S66) if the received report message comprises an indicator of additional 

logged measurements not yet transmitted; and if so, 

deciding (S68) if the additional logged measurements are to be requested. 

2. The method according to claim 1, wherein the method comprises receiving (S7 l ), from the 

UE, an indication of existents of logged measurements that arc available. 

3. The method according to any of claims 1 or 2, wherein the logged measurements comprises 

15 one or more of the following: measurement time stamps for each performed measurement; 

UE buffer state condition; positioning information of UE; periodically measured downlink 

pilot signal strength; serving cell conditions; transmit power headroom conditions; paging 

channel failure(s); and broadcast channel failure(s). 

4. The method according to any preceding claim, wherein the report message is received 

2 0 directly from the UE or via another network node. 

5. The method according to any preceding claim, wherein the deciding (S68) is based on one 

or more of the following: interference level experienced in a cell; radio condition 

measurements experienced in a cell; available radio resource; network node capacity; UE 

buffer state condition etc. 

2 5 6. The method according to any preceding claim, wherein the determining (S66) comprises 

determining if the indicator indicates that there is logged measurements in a buffer of the 

UE that do, or do not, fit in a single subsequent report message. 
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7. The method according to claim 6, wherein the deciding (S68) comprises deciding (S79) to 

request all the logged measurements in the buffer of the UE in one subsequent request. 

8. The method according to any preceding claim, wherein the method comprises receiving a 

previously sent report message from another network node(s), automatically or upon 

5 request. 

9. The method according to any preceding claim, wherein the sending of a request is initiated 

by a UE handover procedure from another network node to the network node. 

10. The method according to claim 9, wherein the method comprises receiving a network node 

message from the other network node comprising UE specific information. 

10 11. The method according to claim 10, wherein the UE specific information comprises the 

indicator of additional logged measurements not yet transmitted. 

12. A network node (28) for network based control of report messages m a wireless 

communications network, the network node (28) being configured to serve a user 

equipment (30), UE, and to receive report messages from the user equipment (30), the 

15 network node comprises: 

20 

a network node communications interface (52) configured to send a request to the UE 

to start transmitting logged measurements in a report message, and to receive the report 

message comprising the logged measurements; 

a network node processor circuit (50) configured to determine if the received report 

message comprises an indicator of additional logged measurements not yet transmitted; 

and if so, to decide if the additional logged measurements need to be requested. 

13. The network node (28) according to claim 12, wherein the network node communications 

interface (52) is configured to receive, from the UE, an indication of an existents of logged 

measurements that arc available. 

25 14. The network node (28) according to any of claims 12 or 13, wherein the logged 

measurements comprises one or more of the following: measurement time stamps for each 

performed measurement; UE buffer state condition; positioning information of UE; 

periodically measured downlink pilot signal strength; serving cell conditions; transmit 
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power headroom conditions; paging channel failure(s); maximum required memory 

supported by UE; and broadcast channel failure(s). 

15. The network node (28) according to any of claims 12 to 14, wherein the network node 

communications interface (52) is configured to request the report message directly from the 

5 UE or from another network node. 

16. The network node (28) according to any of claims 12 to 15, wherein the network node 

processor circuit (50) is configured to decide if the additional logged measurements need to 

be requested based on one or more of the following: interference level experienced in a 

cell; radio condition measurements experienced in a cell; available radio resource; network 

10 node capacity; UE buffer state condition etc .. 

17. The network node (28) according to any of claims 12 to 16, wherein the network node 

processor circuit (50) is configured to the determine if the indicator indicates that there is 

logged measurements in a buffer of the UE that do, or do not, fit in a single subsequent 

report message. 

15 18. The network node (28) according to claim 17, wherein the network node processor circuit 

(50) is configured to decide to request all the logged measurements in the buffer ( 44) of the 

U E in one subsequent request. 

19. The network node (28) according to any of claims 12 to 18, wherein the network node 

communications interface (52) is configured to request the report message upon receiving a 

2 0 UE access request initiated by a UE handover procedure from another network node to the 

network node. 

20. The network node (28) according to claim 19, wherein the network node communications 

interface (52) is configured to receive a network node message from the other network 

node comprising UE specific information. 

2 5 21. The network node (28) according to claim 19 wherein the UE specific information 

comprises the indicator of additional logged measurements not yet transmitted. 

22. Method in a User Equipment (30), UE, for assisting in network based control of report 

messages in a wireless communications network, the UE (30) being in connection with a 
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serving network node (28) and configured to transmit report messages to the network node 

(30) upon request, and wherein the UE (30) is configured to periodically perform radio 

condition measurements and store the periodically performed measurements in a UE buffer 

(44) as logged measurements, the method comprising: 

receiving (S82) a request from the network node (28) to start transmitting logged 

measurements in a report message; 

determining (S84) if the logged measurements fit in the report message; and if not, 

including (S86) in the report message an indicator of additional logged measurements 

not yet transmitted; and, 

transmitting (S88) the report message, comprising the indicator, to the network node 

(28) as a response to the request. 

23. The method according to claim 22, wherein the including comprises including a reporting 

time stamp in the report message. 

24. The method according to any of claims 22 or 23, wherein the logged measurements that are 

15 transmitted to the network node are further deleted from the buffer of the UE. 

25. The method according to any of claims 22 to 24, wherein the logged measurements that are 

oldest in the buffer are reported first. 

26. A User Equipment (30), UE, for assisting in network based control of report messages in a 

wireless communications network, the UE (30) being in connection with a serving network 

2 0 node (28) and configured to transmit report messages to the network node (30), and 

wherein the UE (30) is configured to periodically perform radio condition measurements 

and store the periodically performed measurements in a buffer as logged measurements, the 

UE (30) comprises: 

25 

a UE communications interface (42) configured to receive a request from the network 

node (28) to start transmitting logged measurements in a report message, and to 

transmit the report message comprising the logged measurements; 
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a UE processor circuit (40) configured to determine if the logged measurements fits in 

the report message, and if not, indicating in the report message to be transmitted an 

existents of additional logged measurements not yet transmitted. 

27. The User Equipment (30) according to claim 26, wherein the UE processor circuit (40) is 

5 configured to add a reporting time stamp to the reporting message. 

28. The User Equipment (30) according to any of claims 26 or 27 wherein the logged 

measurements that are transmitted to the network node are further deleted from the buffer 

of the UE. 

29. The User Equipment (30) according to any of claims 26 to 28, wherein the logged 

10 measurements that are oldest in the buffer are transmitted first. 

30. The User equipment (30) according to any of claims 26 to 29, wherein the logged 

measurements arc Minimizing Drive Tests, MDT, log data. 
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ABSTRACT 

23 

This disclosure pertains to a method in a network node, a method in user equipment, a network 

node and user equipment in a wireless communications network. More particularly, there is 

provided methods and platforms for network based control of report messages comprising 

5 logged measurements in a wireless communications network. In accordance with some 

example embodiments, a UE (30) that has stored logged data i.e. logged measurements that are 

bigger than a single transmission packet, i.e. report message, segments the logged 

measurements and sends only a portion of the logged measurements that fits into a single 

report message. The UE (30) also indicates to a network node (28) that additional logged 

10 measurements exist at the UE buffer (44). 

(For publication Fig. 3) 

IPR2022-00459 
Apple EX1002 Page 255



30 UE 

1/6 

28 Network node 
(eNB/RNC) 

1. Indicate available logged measurements 

2. Determine if the NW should 
request logged measurements 

3. Request logged measurements 

4. Deliver available logged measurements 

Fig. 1 (Prior art) 

IPR2022-00459 
Apple EX1002 Page 256



2/6 

20 

Network node 

Network node Processor circuit 

52 Network node Communications Interface 

42 UE communications Interface 

40 UE processor circuit ~----------------------~ 
: 40' MDT Log Reporter 

I ~-----------------------
r-----------------------
1 I 

, 44 UE buffer : I ______________________ , 

30 Wireless Terminal (UE) 

Fig. 2 

IPR2022-00459 
Apple EX1002 Page 257



S62 

S64 

S66 

S68 

3/6 

Send request to the UE to start transmitting logged 

measurements in a report message 

Receive the report message comprising the logged 
measurements 

message comprises an 
indicator of additional 

logged measurements not yet 
transmitted? 

YES 

Decide if the additional logged measurements need 
to be requested 

Fig. 3 

IPR2022-00459 
Apple EX1002 Page 258



S72 

S71 

S74 

S76 

4/6 

Receive indication of existents of logged 
measurements that are available 

Send request to the UE to start transmitting logged 

measurements in a report message 

Receive the report message comprising the logged 
measurements 

indicator? 
NO 

S77 
Wait for 

indication S7 l 
S78 

YES 
----------------~ 

Decide if the additional logged measurements need 
to be requested 

S79 
Request all logged measurements 

Fig. 4 

IPR2022-00459 
Apple EX1002 Page 259



S82 

S84 

S86 

S88 

5/6 

Receive request from the network node to start 
transmitting logged measurements in a report 

message 

No 

gged meas 
e report m 

Include in the report message an indicator of 
additional logged measurements not yet transmitted 

Transmit the report message, comprising the indicator, 
to the network node as a response to the request 

Fig. 5 

IPR2022-00459 
Apple EX1002 Page 260



S90 

S91 

6/6 

Periodically perform radio condition measurements 
and store as logged measurements 

~------------------- --------------- I 

---l Send indication of logged measurements available : 

S92 

S94 

S96 

S98 

S99 

J I 

L ___________________ ---------------------- I 

Receive request to start transmitting logged 
measurements in a report message 

gged meas 
e report m 

No 

Include in the report message an indicator of 
additional logged measurements not yet transmitted, 

and a reporting time stamp 

Transmit the report message, including oldest logged 
measurements, to the network node as a response to the 

request 

--Delete oldest logged measurements that are 
transmitted from UE buffer 

Fig. 6 

IPR2022-00459 
Apple EX1002 Page 261



I U.S. DEPARTMENT OF COMMERCE PATENT ANO TRADEMARK OFFICE .. 
' TRANSMITTAL LETTER TO THE UNITED STATES 

DESIGNATED/ELECTED OFFICE (OO/EO/US)-
CONCERNING A FILING UNDER 35 U.S.C. 371 

INTERNATIONAL APPLICATION NO. 
PCT/SE2010/051355 I INTERNATIONAL FILING DATE 

9 December 2010 

TITLE OF INVENTION 

ATTORNEY'S DOCKET NUMBER 
2380-1599 

PRIORITY DATE CLAIMED 
4 October 2010 

MINIMIZING DRIVE TEST LOGGED DATA REPORTING 

APPLICANT(S) FOR DO/EO/US 
PERSSON et al. 

Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information: 

1. D This is a FIRST submission of items concerning a submission under 35 U.S.C. 371. 

2. 181 This is a SECOND or SUBSEQUENT submission of items concerning a submission under 35 U.S.C. 371. 

3. D This is an express request to begin national examination procedures (35 U.S.C. 371 (f)). The submission must include 
items (5), (6), (9) and (21) indicated below. 

\ • 

4. D The U.S. has been elected (Article 31). 

5. A copy of the International Application as filed (35 U.S.C. 371 (c)(2). 

a. D is attached hereto ( pages specification, claims & abstract ( claims), sheets drawings). 

b. D has been communicated by the International Bureau. 

c. D is not required, as the application was filed in the United States Receiving Office (RO/US). 

6. D An English language translation of the International Application as filed (35 U.S.C. 371 (c)(3)) 

a. D is attached hereto ( pages specification, claims & abstract ( claims), sheets drawings, page 
Certificate of Translation). 

, b. D has been previously submitted under 35 U.S.C. 154(d)(4). 

7. D Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371(c)(3) 

a. D are attached hereto (required only if not communicated by the International Bureau). 

b. D have been communicated by the International Bureau. 

c. D have not been made; however, the time limit for making such amendments has NOT expired. 

d. D have not been made and will not be made. 

8. D An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371_(c)(3). 

9. a. 181 An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4). 

b. D Declaration was submitted to the International Bureau during International Phase (see copies of Declaration ( page 
Form PCT/RO/101 and Form PCT/IB/371 and first page of printed publication acknowledging receipt thereof attached). 

10. D An English language translation of the annexes of the International Preliminary Examination Report under PCT Article 36 (35 
U.S.C. 371(c)(5). 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

Items 11 To 20 below concern document(s) or infom,ation included: 

□ 

181 
a. 

b. 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

An Information Disclosure Statement under 37 C.F.R. 1.97 and 1.98. 

An assignment document for recording. A separate cover sheet in compliance with 37 C.F.R. 3.28 and 3.31 is included. 

D ·A FIRST preliminary amendment. 

0 A SECOND or SUBSEQUENT preliminary amendment. 

An Application Data Sheet under 37 C.F.R. § 1.76. 

A substitute specification. 

A change of power of attorney and/or address letter. 

A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.2 and 37 CFR 1.821-1.825. 

A second copy of the published international application under 35 U.S.C. 154(d)(4). 

A second copy of the English language translation of the international application under 35 U.S.C. 154(d)(4). 

Other items or information. 

1883902 

IPR2022-00459 
Apple EX1002 Page 262



Mail Stop PCT 

U.S. APPLICATION NO. (If known, see 37 INTERNATIONAL APPLICATION NO. ATTORNEY'S DOCKET NUMBER 
C.F.R. 1.5) PCT/SE2010/051355 2380-1599 

13/001,687 
181 The followinQ fees are submitted: 

BASIC NATIONAL FEE (37 C.F.R. 1.492(a)(1)-(5): 
21. 0 Basic national fee ...................................................................... $380.00 (1631 )/$190.00 (2631) $ 
22. 0 Examination Fee ............................................................................................ $0.00 (1643/2643) 

................................................................................................... $250.00 (1633)/$125.00 (2633) $ 

23. 0 Search Fee ................................................................................................... $0.00 (1640/2640) 
..................................................................................................... $120.00 (1641)/$60.00 (2641) 

.............................................................................................. $490.00 (1642)/$245.00205 (2642) 
................................................................................................. :. $620.00 (1632)/$310.00 (2632) $ 

TOTAL OF ABOVE CALCULATIONS $ 0.00 

□ Additional fee for specification and drawings filed in paper over 100 sheets (excluding sequence listing 
or computer program listing filed in an electronic medium). The fee is $310.00 for each additional 50 
sheets of oaoer or fraction thereof. 

Total Sheets Extra She_ets Number of each additional 50 or RATE 
fraction thereof (round up to a whole 
number 

40 -100 0 I /50 = 0.00 I $0.00 (1681) $ 
$0.00 (2681) 

Surcharge of $130.00 (1617)/$65.00 (2617) for furnishing the oath or declaration later than D 30 months from 
the earliest claimed priority date (37 C.F.R. 1.492(e). $ 

CLAIMS NUMBER FILED # EXTRA RATE 
Total Claims 30 minus 30 0 X $60.00 (1615)/ $30.00 (2615) $ 

= 
Independent Claims 4 minus 4 = 0 X $250.00 (1614) $125.00 (2614) $ 
MULTIPLE DEPENDENT CLAIMS(S) (if aoolicable) $450.00 1616)/$225.00 (2616) $ 0.00 
Petition is hereby made to extend the current due date so as to cover the filing date of this paper and $ 0.00 
attachment(s): One Month Extension $150.00 (1251)/$75.00 (2251); Two Month Extension $560.00 
(1252)/$280.00 (2252);Three Month Extension $1270.00 (1253/$635.00 (2253); Four Month Extension 
$1980.00 (1254/$990.00 (2254); Five Month Extensions $2690.00 (1255/$1345.00 (2255) 
0 Aoolicant claims small entity status. See 37 CFR 1.27. 
Processing fee of $130.00 (1618), for furnishing the English Translation later than D 20 030 
months from the earliest claimed priority date (37 C.F.R. 1.492(f). + 0.00 

TOTAL NATIONAL FEE = $ 0.00 
Fee for recording the enclosed assignment (37 C.F.R. 1.21(h). The assignment must be accompanied by an $ 40.00 
aoorooriate cover sheet (37 C.F.R. 3.28, 3.31 ). $40.00 (8021) oer orooertv + 
Fee for Petition to Revive Unintentionallv Abandoned Aoolication;$1860.00 (1453) / $930.00 (2453) $ 0.00 

TOTAL FEES ENCLOSED= $ 40.00 
Amount to be: 
refunded: $ 

U.S. Application No.13/001,6~7; Atty Docket No.2380-1599 Amount to be 
CharQed: $ 

a. □ A check in the amount of $40.00 to cover the above fees is enclosed. 
b. □ Please charge my Deposit Account No. 14-1140 in the amount of$ __ to cover the above fees. 
c. 181 Toe Commissioner is hereby authorized to charge any deficiency, or credit any overpayment, in the fee(s) filed, or asserted to be 

filed, or which should have been filed herewith (or with any paper hereafter filed in this application by this firm) to.our Account No. 

d. 181 
14-1140. However, authorization is NOT given hereby to charge any extra claims fee or multiple dependent claims fees. 
CREDIT CARD PAYMENT (FORM ATTACHED IF PAPER FILING). 

e. 181 The entire content of International Application No. PCT/SE2010/051355 and any U.S. and foreign application(s) corresponding thereto, 
and , referred to in this application is/are hereby incorporated by reference in this application. 
NOTE: Where an appropriate time limit under 37 C.F.R. 1.494 or 1.495 has not been met, a petition to revive (37 C.F.R.1.137(a) or (b) 
must be filed and granted to restore the application to pending status. 
CORRESPONDENCE ADDRESS 
Direct all correl!pondence to: 

181 Customer Number: I 23117 I 
Type Customer Number 

here 

of' t1V a/VU2.A.-<~~.....g---

Telephone: (703) 816-4000 H. Warren Burnam, Jr. 
HWB:lsh NAME 

29,366 October 14, 2011 
REGISTRATION NUMBER Date 

-2-
1883902 

IPR2022-00459 
Apple EX1002 Page 263



HWB-2380-1599 
P32817 US1 

Nixon & Vanderhye P.C. (10/99) 
(Domestic Non-Assigned/Foreign) Page 1 

RULE 63 (37 C.F.R. 1.63) 
INVENTORS DECLARATION FOR PATENT APPLICATION 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

As a below named inventor, I hereby declare that my residence, mailing address and citizenship are as stated below next to my name, and I believe I am the original, first and 
sole inventor (if only one name is listed below) or an original. first and joint inventor (ii plural names are listed below) of the subject matter which is claimed and for which a 
patent is sought on the invention entitled: 

MINIMIZING DRIVE TEST LOGGED DATA REPORTING 
the specification of.which (check applicable box(es)): 
[ ] is attached hereto 

[X] was filed on December 28, 2010 as U.S. Application Serial No. 13/001,687 (Atty. Oki. No. HWB-2380-1599) 

[X] was filed as PCT International application No. PCT/SE2010/051355 on 9 December 2010 
and (if applicable to U.S. or PCT application) was amended on December 28, 2010 
I hereby state that I have reviewed and understand the contents of the above identified specification. Including the claims, as amended by any amendment referred to above. 
I acknowledge the duty to disclose to the Patent Office all information known to me to be material to patentability as defined in 37 C.F.R. 1.56. I hereby claim foreign priority 
benefits under 35 U.S.C. 119/365 of any foreign application(s) for patent or inventofs certificate listed below and have also identified below any foreign application for patent 
or inventots certifocate having a filing date before that of the appUcation on which priority is claimed or, if no priority is claimed, before the filing date of this application: 
Priority Foreign Appllcation(s): 

Application Number Country Day/Month/Year Filed 

I hereby claim the.benefit under 35 U.S.C. §119(e) of any United States provisional application(s) listed below. 
Application Number • Day/Month/Year Filed 

I hereby claim the benefit under 35 U.S.C. 120/365 of all prior United States and PCT International applications listed above or below: 

Prior U.S./PCT Appltcatlon(s): Status: patented 
Application Serial No. Day/Month/Year Filed pending, abandoned 

PCT/SE2010/051355 9 December 2010 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are believed to 
be true; and further that these statements were made with the knowledge Iha\ willful false statemenls and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false statements may jeopardize the -validity of the 
application or any patent issued thereon. And on behalf of the owner(s) hereof, I hereby appoint Nixon & Vanderhye P.C., telephone number 703-816-

4000 (to whom all communications are to be directed) and the attorneys of: Customer Number 23117, Individually and collectively 
owner's/owners' attorneys to prosecute this application and to transact all business in the Patent and Trademark Office connected therewith and with the 
resulting patent. I also authorize Nixon & Vanderhye to add or delete attorneys from that Customer Number, and to act and rely solely on instructions 
directly communicated from the person, assignee, attorney, firm, or other organization sending instructions to Nixon & Vanderhye on behalf of the 
owner(s). 

1.-

1. 

2. 

2. 

Inventor's Signature: Date: 2.011- Ol - 0) 

Inventor: Hakan 
(first) Ml 

Residence: (city) Solna 
Mailing Address: Huvudstagatan 13, Solna, SE 

(Zip Code) SE-171 58 

PERSSON 
(last) 

(stale/country) Sweden 

Sweden 
(citizenship) 

--------------

Inventor's Signature: Date: }__(J/(-(J/-0 3 
lnve,:itor. 

Residence: (city) 

Mailing Address: 

(Zip Code) 

Henrik ENBUSKE 
(first) Ml (last) 

Stockholm <statetcountry) Sweden 

Sweden 
(citizenship) 

-,------------------- ----------------
Norrbackagatan 4, 3tr., Stockholm, SE 
SE-11341 

[X] See attached sheet(s) for additional inventor(s) information. 
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2380-1599 
Serial No. 13/001,687 
Page2 

Nixon & Vanderhye P.C. (10/99) 
(Domestic Non-Assigned/Foreign) 

3. Inventor's Signature: _cJe;--=-CL--=--_i_._L __ . __ Date: l"b Jo--"' 2-oL/ 

3. Inventor: 

Residence: (city) 

Mailing Address: 

(Zip Code) 

Hakan PALM 
(first) Ml (last) 

Sweden 
(citizenship) 

Vaxjo <state/country) Sweden 
-~-"--------------- -------------

Borggardsvagen 167, Vaxjo, SE 
SE-352 61 
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Doc code: IDS PTOISB/08a (01-10) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2012. 0MB 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 0MB control number. 

Application Number 13001687 

Filing Date 2010-12-09 

INFORMATION DISCLOSURE First Named Inventor I PERSSON Hakan 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 2380-1599 

U.S.PATENTS Remove 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. Add 

U.S.PATENT APPLICATION PUBLICATIONS Remove 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button. Add 

FOREIGN PATENT DOCUMENTS Remove 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2 i Code4 Date 

Document 
Passages or Relevant 
Figures Appear 

1 □ 

If you wish to add additional Foreign Patent Document citation information please click the Add button Add 

NON-PATENT LITERATURE DOCUMENTS Remove 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 
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Application Number 13001687 

Filing Date 2010-12-09 

INFORMATION DISCLOSURE First Named Inventor I PERSSON Hakan 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 2380-1599 

3GPP TS 37.320. 3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Universal 
1 Terrestrial Radio Access (UTRA) and Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Measurement □ 

Collection for Minimization of Drive Tests (MDT); Overall Description; Stage 2 (Release 10). V10.0.0. 2010-12 

2 
3GPP TR 36.805. 3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Study on 

□ Minimization of Drive-Tests in Next Generation Networks (Release 9). V9.0.0. 2009-12 

If you wish to add additional non-patent literature document citation information please click the Add button Add 

EXAMINER SIGNATURE 

Examiner Signature I I Date Considered I 
*EXAMINER: Initial if reference considered. whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document. by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Application Number 13001687 

Filing Date 2010-12-09 
INFORMATION DISCLOSURE First Named Inventor I PERSSON Hakan 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 2380-1599 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement 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 information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

D Fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

D None 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /H. Warren Burnam, Jr./ Date (YYYY-MM-DD) 2011-10-25 

Name/Print H. Warren Burnam, Jr. Registration Number 29,366 

This collection of information is required by 37 CFR 1.97 and 1.98. 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 
1.14. This collection is estimated to take 1 hour 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. 

EFSWeb2.1.17 

IPR2022-00459 
Apple EX1002 Page 268



Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Electronic Acknowledgement Receipt 

EFSID: 11257236 

Application Number: 13001687 

International Application Number: 

Confirmation Number: 3427 

Title of Invention: MINIMIZING DRIVE TEST LOGGED DATA REPORTING 

First Named Inventor/Applicant Name: Hakan PERSSON 

Customer Number: 23117 

Filer: H. Warren Burnam 

Filer Authorized By: 

Attorney Docket Number: 2380-1599 

Receipt Date: 25-OCT-2011 

Filing Date: 

Time Stamp: 13:26:04 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

1 
Information Disclosure Statement (IDS) 

2380-1599-IDS-Oct_25_ 11.pdf 
Form (SB08) 

783769 

no 4 
f6fbcc18d11 e43109f787301fbd48dbdb94t 

Slee 

Warnings: 
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A U.S. Patent Number Citation or a U.S. Publication Number Citation is required in the Information Disclosure Statement (IDS) form for 
autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Message if 
you are citing U.S. References. If you chose not to include U.S. References, the image of the form will be processed and be made available 
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent 
Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems. 

276921 

2 Non Patent Literature 2380-1599-3GPP-TS-37 _320.pd 1 no 17 
Safa 15754813b82042b0485f59523f9ec43f 

61ac 

Warnings: 

Information: 

350692 

3 Non Patent Literature 
2380-1599-3GPP-TR_36_805. 

no 24 
pdf 

e387002c8b0522160d992bd067be6d5343 
4c5d79 

Warnings: 

Information: 

Total Files Size (in bytes) 1411382 

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/EO/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 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/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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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D 

13/001,687 10/14/2011 

23117 
NIXON & VANDERHYE, PC 
901 NORTH GLEBE ROAD, 11TH FLOOR 
ARLINGTON, VA 22203 

1850 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

2380-1599 30 4 
CONFIRMATION NO. 3427 

FILING RECEIPT 

1111111111111111111111 ll]~!l]!~l!~l!~H!ll!I~~ ~ll lllll 111111111111111111 

Date Mailed: 04/17/2013 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 

Applicant( s) 

Hakan Persson, Solna, SWEDEN; 
Henrik Enbuske, Stockholm, SWEDEN; 
Hakan Palm, Vaxjo, SWEDEN; 

Hakan Persson, Solna, SWEDEN; 
Henrik Enbuske, Stockholm, SWEDEN; 
Hakan Palm, Vaxjo, SWEDEN; 

Power of Attorney: The patent practitioners associated with Customer Number 23117 

Domestic Priority data as claimed by applicant 
This application is a 371 of PCT/SE10/51355 12/09/2010 
which claims benefit of 61/389,581 10/04/2010 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

If Required, Foreign Filing License Granted: 04/12/2013 
The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 13/001,687 
Projected Publication Date: 07/25/2013 
Non-Publication Request: No 
Early Publication Request: No 
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Title 

MINIMIZING DRIVE TEST LOGGED DATA REPORTING 

Preliminary Class 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4158). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
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the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 13/001,687 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 280 (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 480 (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 720 (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 30 minus 20= 10 (37 CFR 1.16(i)) 
OR X 80 = 800 

INDEPENDENT CLAIMS 4 minus 3 = 1 X 420 = 420 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL TOTAL 2700 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "O" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

U.S. APPLICATION NUMBER NO. FIRST NAMED APPLICANT ATTY. DOCKET NO. 

13/001,687 

23117 

Hakan Persson 2380-1599 

NIXON & VANDERHYE, PC 
901 NORTH GLEBE ROAD, 11TH FLOOR 
ARLINGTON, VA 22203 

Date Mailed: 04/17/2013 

INTERNATIONAL APPLICATION NO. 

PCT/SEI0/51355 
LA FILING DATE PRIORITY DATE 

12/09/2010 10/04/2010 

CONFIRMATION NO. 3427 
371 ACCEPTANCE LETTER 

111111111111111111111111111111111111111111 IIIII IJ~l~!l~j!~!~~IJ!~l!IPU~ 

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495 

The applicant is hereby advised that the United States Patent and Trademark Office in its capacity as a 
Designated/ Elected Office (37 CFR 1.495), has determined that the above identified international application has 
met the requirements of 35 U.S.C. 371, and is ACCEPTED for national patentability examination in the United 
States Patent and Trademark Office. 

The United States Application Number assigned to the application is shown above and the relevant dates are: 

10/14/2011 
DATE OF RECEIPT OF 35 U.S.C. 371 (c)(1 ), 

(c)(2) and (c)(4) REQUIREMENTS 

04/04/2013 
DATE OF COMPLETION OF ALL 
35 U.S.C. 371 REQUIREMENTS 

A Filing Receipt (PTO-103X) will be issued for the present application in due course. THE DATE APPEARING 
ON THE FILING RECEIPT AS THE" FILING DATE" IS THE DATE ON WHICH THE LAST OF THE 35 
U.S.C. 371 (c)(1), (c)(2) and (c)(4) REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE 
IS SHOWN ABOVE. The filing date of the above identified application is the international filing date of the 
international application (Article 11 (3) and 35 U.S.C. 363). Once the Filing Receipt has been received, send all 
correspondence to the Group Art Unit designated thereon. 

The following items have been received: 

• Copy of the International Application filed on 12/28/2010 
• English Translation of the IA filed on 12/28/2010 
• Copy of the International Search Report filed on 12/28/2010 
• Copy of IPE Report filed on 12/28/2010 
• Copy of Annexes to the IPER filed on 12/28/2010 
• Preliminary Amendments filed on 12/28/2010 
• Information Disclosure Statements filed on 10/25/2011 
• Oath or Declaration filed on 10/14/2011 
• U.S. Basic National Fees filed on 12/28/2010 
• Assignment filed on 10/14/2011 
• Priority Documents filed on 12/28/2010 

page 1 of 2 

FORM PCT/DO/EO/903 (371 Acceptance Notice) 
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Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed 
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5) 

PATRICIA A BOOKER 

Telephone: (571) 272-3882 

page 2 of 2 

FORM PCT/DO/EO/903 (371 Acceptance Notice) 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION NUMBER FILING OR 3 71 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

13/001,687 10/14/2011 

23117 
NIXON & VANDERHYE, PC 
901 NORTH GLEBE ROAD, 11TH FLOOR 
ARLINGTON, VA 22203 

Title:MINIMIZING DRIVE TEST LOGGED DATA REPORTING 

Publication No.US-2013-0190031-A 1 
Publication Date:07/25/2013 

H?kan Persson 2380-1599 
CONFIRMATION NO. 3427 

PUBLICATION NOTICE 

1111111111111111111111 ll]~!l]!~l!~l!~HI 111 ~I~~] 11111 111111111111111111 

NOTICE OF PUBLICATION OF APPLICATION 

The above-identified application will be electronically published as a patent application publication pursuant to 37 
CFR 1.211, et seq. The patent application publication number and publication date are set forth above. 

The publication may be accessed through the USPTO's publically available Searchable Databases via the 
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/. 

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth 
in 37 CFR 1.19(a)(1 ). Orders for copies of patent application publications are handled by the USPTO's Office of 
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382, 
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of 
Public Records, Alexandria, VA 22313-1450 or via the Internet. 

In addition, information on the status of the application, including the mailing date of Office actions and the 
dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent 
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and 
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to 
publication, such status information is confidential and may only be obtained by applicant using the private side of 
PAIR. 

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent 
Electronic Business Center at 1-866-217-9197. 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 

page 1 of 1 
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P10/SBi80 (11-08) 
App,c,sed <,2r US6 \hrcugh ·1·1130/W11. 0MB ass 1-003& 

\J.S. Pale,n: """ ·r,ooer»arit 0/!ice; U.S. DEPARTMENT Of COMMERCE 
Under th,e P~per»ork Reduci!c}n Ac! or 1$95, nc µerscns are fEq~he~ in respnnd tc a cO:le(...·'Hon ~f lnforrnaiiQn un!ess h dfsmays a v9l!d OMS :;un1rci uumt-er. 

l-------------;;;;E-R"~f ,A ..:r;;~NEY T~·-;;Ro-sECUTE-;:;;ll°CA~~oNs"aEF-oRE--;:H-E"us~,.o "----------) 
, .......... , .......... , .... , ...... , .... , .............. , ........ , ...... .,,.,, ........ ,, .. .._,.._.._,..,_, . .._,,v,,,,..,.,,. << ,...,. . . . - "· - . ''"· ,,, ......... , ...... ,,,,. ........................ , .... ,, .... ,, ...... , .. , .. ,,, .... , <,, . ..,,.,. < ... , , - -. . - "· ............ , .. .,. .. ,,.,._,.._.,, ... .._ .. .._.._,.._.._, ........ ,,,,.._.,,.,,,.._... • ·"",.v.;,.,,~ ¢' ....... -.............. , .... ,,.,.,,,.,,.._ 

I hereby revoke a!! previous p;-;;";;""~'fitt;r;ey tliVN~ in the application lde~!ifled in th{t attached stit~~;;;i:lf under ~ 
37 CFR 3, 73(bt 
~ hereby appo~nt: ·· .... _. _ ..... -·········'"·"· .. ,. .... ,. ..... ,, ................................................. ,, .... .._ ............... .._ ........................... ____ · -·················"""""" ......... , ................................. .., ... --... ., ................ _ .... _ .... __ .·_ .. ·······""""""""' ............................ ... 

[{] Practitioners associated wi;h the Cui;,omar Numbm: 05073 

OR 

LJ Prnc!itioner(:i) named below (it mom till!.J ten paten! pracliilom,n; are to be mimed, thero a wstorner m.1mber mus\ be used): 

I, ====-:='=·~:m•_, =: -~~~=== ~,~~"~::=~_, =====~=~~:~,~=:~:~==~ =~~~~~= 
l_,'-'-W... . . . . • X > ,, • , : c """" ""'"'"'"'" """'"'" >~ ~ ... • . ••• , , , • , " , ): 1 "'"""", ""· . "" .. ,, .. ·. X. ·,. """ .. " """"'' < .. :•·, · .. >. ... • "' 

~ as ~Ht::-;oH~Y(~} or :3f:_-.:»1Ut:) 1:t.~ f(.:!'pfi~f,:~~HJ: n,~ ~.tf:{.1"'~:t\~~~lfft)(l b(::i~JN:-::·U1~lJfH~iSJ·St2,-;.~~~:. Patent ~~n{l l~;~~l.:~n1~~r;.~ (J~k-~~ n};.~;:/'ff}} k~ 1;{!-nn!~(:tk~i'.! ❖';;;?~ 
! any and,;;) p1.,1w,1 <:<pi,!k:f,kr,:; a;,signed film'. to tr:e undernlgroed ac;;onJing tc ihe USPTO ass1grnnel1l reccrds or ai,sl9nmer;; clm:umems 

t attached lo !ht,:, fom) ii~ acc.ordance w!U, 37 CFR, 3. 73(b), ""'. . . . . . . w"""'"""""'"'"'"'""""" .. ···"·" .. ,w"''"'"'""'"""'"'""'··· ....... . 

P~o ch::•,::,:::::::~::::~::::::,~::::~::.•lioo iMolifl~ !n tho::::: statem,,m "] 37 CFR 3 7S(h) to· 

·cci,;r;fr;i 
I 
~ ·······.·····:·····················-·--··· j .... ••••••• ••• f Te;e~1none [ t:mm, 
I ...................... , .......................... ·.·.·.·.· ................................................ · .. · ...... , ......................................................... · ...... · .. ·.·.·.·.·.•··--.. ·•• .......................... , 
l 
~~ ~ ................................................................................. ., ............ ..,~. ~"--- - -~ - • : • ·:_ .......................................................................................... ..,., ........ - " - • ...., -: • - -;:..-.-.,_-..;;y_ - -- .. - ... _ ............................................................................ ., ... ,.. ·::;y;__:- .......... ,..,, ...................................................................... -

Assignee Name and Address: 

Teiefonaktiebo!aget L M Ericsson (pub!} 
SE-164 83 stockho!m 
Sweden 

A copy of this forn1, together with .s statement 1.md~r 37 CFR 3.73(b) (fom1 PTOISB/96 or equ!1,;,hmt) h,: required to be 
filed in each appllcatkm in which this form b, used, The statermmt under 37 CFR 3. 73(b; nmy be completed by orw of 
the ~~rn~~tHimHmi ~p~(,fot'<:td ln thh,. ?t<im ll' thx:c «priointmJ practitlom3'r Is .authorized to act on behalf of Use a~us!gnee, 

--~~? mt;*t :~Ji~~1My lhf?, ~n-F~":.:sth~~, }n ~"1'.hkh ifa"', f'i)W<:'}t ~,f ;\~torr~ey is, to, be, filed,'"""'". "' ... •. • • .... , . '"""'"'"'""""'"'"""' .. , .. " 
/··-.~ i:l!GNAfiJRE of Assignee of Re~o,d 

;:c;Hf,."j.~~ 'HJ nm-; ,-.\D{.:r~r::~:t:. si:t~:o 'f()~ Ct'>tlltl:.;~%%~{,,(H~f tt~t" p~~t~-:.~,~t,s.~ ~}';.(}..; ~~~;K :i*i~<}~. J.J~~)';~--~~~~:-=~~ V/>. ~!~:~:i.~l,.,·l~~itt 
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PTO/SB/96 (0 7-08) 
Approved for use through 07131/2012. 0MB 0651-l)(IM 

U.S. Patent arid Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the f:,==p~rwork Reductfon Act of 1.9s..:ti-" nc JJ1~ft..i::-ns are r-e·•.f...i1rea to f!-)$-p9nt.Ho a col!ect:cn of lntormation ur!ess \ .. ~!.{!~~v;; a v~Hd !?MS Gt~t*(;~ number. 

STATEMENT UNDER 37 CFR 3,73(b} 

Applicsr.tlPat@t Owner: Hakan Perss_~~-=!--~!: ________ ~~~-~------------------------------------------------------------------------------------------------· 

Application No./Pstent No.: _·13/001_,687_ .......................................................... . 

Titled: 
MINIMIZING DRIVE TEST LOGGED DATA REPORTING 

Telefonaktiebo!aget L M Ericsson (PUBL) .............................................................................................................. , a Corporation 
--------••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••nnnn•~~•---------

(Name of As;;ignee) {Type of /1ssignae, e.g., co,porat;or,, partnership, universiiy, government agr,nr;y, ate. 

states that it is: 

1. [8J the assignee of the entire right, title, and interest in; 

an assignee of less than the entire right, title. and interest in 
(The extent (by percentage) of its ownei-ship interest is ....................... %); or 

3. :'""] the assignee of an undivided interest jr, the entirety of (a complete assignment from or.e of the joint inventors was rnBde) 

the patent applicationipatent identified above, by virtue of either 

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 ~~!_1_9.2 ......................... , Frame 00'1_8 ......................... , or for v,hict1 a 
copy therefore is attached, 

OR 

8. :"' .. j A chair. of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1. From: 

The document was recorded in the United States Patent and Trademark Office at 

Reel Frame or for which a copy thereof is attached. 

2. From: To: 

The document was recorded ir, the United States Patent and Trademark Office st 

Reel or for which a copy thereof is attached. 

3. From: To ·························------··------··----------····--··--·········································· ............................................................. ·----~~~ 
The document was recorded in the United States Patent and Trademark Office al 

Reel Frame or for which a copy thereof is attached. 

[J Additional documents in the chain of title are listed on a supplemental sheet(s). 

[8J As required by 37 CFR 3.73(b)(1 )(i), the documentary evidence of the choin of title from the original owner to the assignee was, 
or concurrently ls being, submitted for recordation pursuant to 37 CFR 3. 41. 

[NOTE A separate copy (ie., a true copy of the original assignment document(s)) must be submitted to Assigr.men1 Division in 
accordance with 37 CFR Part 3, to record U;e assignmen1 in the records of the USPTO, See MPEP 302.08] 

The undersign0d wv+J~;i:>0Jlf~ 1~ c;ypplied below) is authorized to act on behalf of the assignee. 

,/l i'.;~ (/ ,/l/-fE_\ 
~ .. ~ ... ,If, ~... ,~,~·· : .. \. 

~~~~S~i~gn~,a~t~u"'r~, 

Chad C. Walters Attorney of Record 

Printed or Typi,:tl Name Title 
This r,cller.:!it>n of inforrr1atitH1 is required b1• 37 CFR 3.73(b). The infcrr,;,;tion 15 required to t>bt,;in or retain a benefit by the public w>1ich io lo /iii, (;,nrJ by tiie USPTO 1r, 
precess) an applicat:011. Cor,/identiality ;s governed oy 35 U.S.C. 122 and 37 CFf{ 1.11 and 1.14. ·r his coliec!ion is estimated to lake ·12 minutes tc complete, induding 
gathe;ring. preparing, ;:;r,a submitting the completed application form to the USPTO. Time will vary depending upon the indiviauai c,35e, Any comments on !he amount cf lime 
you require to complete this form and/or suggestions for reducing this burdar., should be sent \o the Chief lnformstion Officer, U.S. P8tent snd Trademark Office, U.S. 
Depanment of Commerce. P.O. Sox 1450, .Alexandria, VA 22313-1450. DO t,OT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Comml;;slom;r 
for P1>t;-,ntr., P,O. Box 141;0, Ai~xflmlrta, VA 223'!:!·'!45!1. 

ff yuu need assistance ir: comp!etirig the form, C8i! 1-800-PT0-9199 and sa!ect option 2, 
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Privacy Act Statement 

The Privacy Act of 1974 (P,L 93-579) requires that you be given ce1iain information in connection 
with your submission of the attached form related to a patent application or patent Accordingly, 
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the 
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is volunta!)'; 
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark 
Office is to process and/or examine your submission related to a patent application or patent. If you do 
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or 
abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the 
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from 
this system of records may be disclosed to the Department of Justice to determine whether 
disclosure of these records is required by the Freedom of Information Act 

2. A record from this system of records may be disclosed, as a routine use, in the course of 
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to 
opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of 
Congress submitting a request involving an individual, to whom the record pertains, when the 
individual has requested assistance from the Member with respect to the subject matter of the 
record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the 
Agency having need for the information in order to perform a contract. Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 1974, as 
amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in 
this system of records may be disclosed, as a routine use, to U1e International Bureau of the 
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal 
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to 
the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as 
part of that agency's responsibility to recommend improvements in records management 
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall 
be made in accordance w!th the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not 
be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after 
either publication ot' the application pursuant to 35 U.S.C. 122(b) or issuance of a patent 
pursuant to 35 U.S.C. 151, Further, a record may be disclosed, subject to the limitations of 37 
CFR 1.14, as a routine use, to the public if the record was flied in an application which 
became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application. an application open to pub!lc inspection or an 
issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 
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Electronic Acknowledgement Receipt 

EFSID: 18510587 

Application Number: 13001687 

International Application Number: 

Confirmation Number: 3427 

Title of Invention: MINIMIZING DRIVE TEST LOGGED DATA REPORTING 

First Named Inventor/Applicant Name: Hakan Persson 

Customer Number: 23117 

Filer: Chad Christian Walters/Wendy Flottman 

Filer Authorized By: Chad Christian Walters 

Attorney Docket Number: 2380-1599 

Receipt Date: 18-MAR-2014 

Filing Date: 14-OCT-2011 

Time Stamp: 15:44:58 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

104812 

1 Power of Attorney EricssonPOA.PDF no 1 
aal dc2c9975eff1 dc92ad6de911d3aaf84a1 

909a 

Warnings: 

Information: 
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163236 

2 
Assignee showing of ownership per 37 

stmt0227.PDF no 2 
CFR 3.73. 

a4 9cf7 569dfb3 9ae 7 6ff873 8169 589899cc6f 
4/f 

Warnings: 

Information: 

Total Files Size (in bytes) 268048 

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/EO/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 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/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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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

5073 7590 

BAKER BOTTS L.L.P. 
2001 ROSS A VENUE 
SUITE 600 
DALLAS, TX 75201-2980 

03/24/2014 

APPLICATION NO. FILING DATE 

13/001,687 10/14/2011 

FIRST NAMED INVENTOR 

Hakan Persson 

TITLE OF INVENTION: MINIMIZING DRIVE TEST LOGGED DATA REPORTING 

EXAMINER 

FERGUSON, KEITH 

ART UNIT PAPER NUMBER 

2648 

DATE MAILED: 03/24/2014 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

2380-1599 3427 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional UNDISCOUNTED $960 $0 $0 $960 06/24/2014 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES 
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS 
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM 
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW 
DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity 
fees. 

IL PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

5073 7590 

BAKER BOTTS L.L.P. 
2001 ROSS A VENUE 
SUITE 600 
DALLAS, TX 75201-2980 

03/24/2014 

APPLICATION NO. FILING DATE 

13/001,687 10/14/2011 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Hakan Persson 2380-1599 3427 

TITLE OF INVENTION: MINIMIZING DRIVE TEST LOGGED DATA REPORTING 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $960 

EXAMINER ART UNIT 

FERGUSON, KEITH 2648 

I. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0 $0 

CLASS-SUBCLASS 

455-517000 

2. For printing on the patent front page, list 

(I) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$960 06/24/2014 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies _________ _ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PTO-2038 is attached. 
0 The Director is hereby authorized to charge the required fee(s), any deficiency, or credits any 

overpayment, to Deposit Account Number ( enclose an extra copy of this form). 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (10-13) Approved for use through 10/31/2013. 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

13/001,687 10/14/2011 

5073 7590 

BAKER BOTTS LLP, 
2001 ROSS A VENUE 
SUITE 600 
DALLAS, TX 75201-2980 

03/24/2014 

FIRST NAMED INVENTOR 

Hakan Persson 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

2380-1599 3427 

EXAMINER 

FERGUSON, KEITH 

ART UNIT PAPER NUMBER 

2648 

DATE MAILED: 03/24/2014 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment to date is O day(s). If the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Term Adjustment will be O day(s). 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval 
(PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and 
Budget approval before requesting most types of information from the public. When 0MB approves an agency 
request to collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration 
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the 
agency to inform the public about the 0MB Control Number's legal significance in accordance with 5 CFR 
1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. 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 1.14. 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, Virginia 22313-1450. DO NOT 
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to 
respond to a collection of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which 
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission 
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and 
Trademark Office may not be able to process and/or examine your submission, which may result in termination of 
proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records 
may be disclosed to the Department of Justice to determine whether disclosure of these records is required 
by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance 
from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to 
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes 
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 
218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under authority 
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations 
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. 
Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication 
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a 
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the 
record was filed in an application which became abandoned or in which the proceedings were terminated 
and which application is referenced by either a published application, an application open to public 
inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Application No. 
13/001,687 

Applicant(s) 
PERSSON ET AL. 

Notice of Allowability Examiner 
KEITH FERGUSON 

Art Unit 
2648 

AIA (First Inventor to 
File) Status 

No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. [gi This communication is responsive to 12/28/2010. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

2. D An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the restriction 
requirement and election have been incorporated into this action. 

3. [gl The allowed claim(s) is/are 1-30. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution 
Highway program at a participating intellectual property office for the corresponding application. For more information, please see 
~;ttp://V'vww.uspto.gov/patents/init events/pph/index.is_p or send an inquiry to PPHfeedback@uspto.aov . 

4. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) D All b) D Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D 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)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of 
each sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121 {d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. [gl Notice of References Cited (PTO-892) 

2. [gl Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 10/25/2011 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

U.S. Patent and Trademark Office 

5. D Examiner's Amendment/Comment 

6. [gl Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20140318 
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Application/Control Number: 13/001,687 

Art Unit: 2648 

1. The present application is being examined under the pre-AIA first to invent 

provisions. 

DETAILED ACTION 

Allowable Subject Matter 

2. Claims 1-30 are allowed. 

Page 2 

3. The following is an examiner's statement of reasons for allowance: Regarding 

claim 1, the prior art of record fails to teach or suggest alone, or in combination 

determining if the received report message comprises an indicator of additional logged 

measurements not yet transmitted; and if so, deciding if the additional logged 

measurements are to be requested. 

Regarding claim 12, the prior art of record fails to teach or suggest alone, or in 

combination a network node processor circuit configured to determine if the received 

report message comprises an indicator of additional logged measurements not yet 

transmitted; and if so, to decide if the additional logged measurements need to be 

requested. 

Regarding claim 22, the prior art of record fails to teach or suggest alone, or in 

combination determining if the logged measurements fit in the report message; and if 

not, including in the report message an indicator of additional logged measurements not 

yet transmitted; and, transmitting the report message, comprising the indicator, to the 

network node as a response to the request. 
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Art Unit: 2648 

Page 3 

Regarding claim 26, the prior art of record fails to teach or suggest alone, or in 

combination a U E processor circuit configured to determine if the logged measurements 

fits in the report message, and if not, indicating in the report message to be transmitted 

an existents of additional logged measurements not yet transmitted. 

Zhou et al. (U.S. Pub. No. 2011 /0276838) discloses a method in a network node 

for network based control of report messages in a wireless communications network 

(fig. 2 and P:0039-P:0043) , the network node being configured to serve a user 

equipment UE (fig. 2) , and to receive report messages from the UE (fig. 2 number 202 

and 206), the method comprising: sending a request to the UE to start transmitting 

logged measurements in a report message (fig. 2 number 208); receiving the report 

message comprising logged measurements (fig. 2 number 210, P:0032,P:0034, P:0029-

P:0042 and P:0053-P:0054). 

However, Zhou et al. nor the prior art of record teaches applicant's claimed 

invention with the allowable subject matter discussed above. 

Any comments considered necessary by applicant must be submitted no later 

than the payment of the issue fee and, to avoid processing delays, should preferably 
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Application/Control Number: 13/001,687 

Art Unit: 2648 

Page 4 

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to KEITH FERGUSON whose telephone number is 

(571 )272-7865. The examiner can normally be reached on 7:am-4:pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Maung Nay can be reached on (571) 272-7882. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/KEITH FERGUSON/ 
Primary Examiner, Art Unit 2648 
March 18, 2014 
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I~ 967 j request$3 near2 (start$3 or send$3I U&PGPUB; : OR : ON j 2014/03/14: 
I j or transmit$4 or deliver$3) near4 I USPAT; : : j 08:57 : 
I j log$3 near3 (report or message or I USOCR; FPRS; : : j : 
I j proceed$3 or account$3 or I EPO; JPO; : : j : 
I i summarat$3) I DERWENT; : : j : 
I ; I I BM_ TDB : : i : 

Ii 540 'S'.l d S4 I ~~~~B; i OR !,,,,,,,,_ ON I ~~~:;o3/ 14i I 1,,,,,, an I USOCR· FPRS· i l i 

I 16~+, 'I I I 
1, ............................... i ................................................................................. 1.1 BM_TDB ............. : ......................... ' ................. J .......................... ' 
iffi 276524 j log$3 near4 (measure$4 or I U&PGPUB; : OR : ON j 2014/03/14: 
I j diagnostic$4 or test$3 or comput$4 I USPAT; : : j 08:59 : 
I i or calculat$3) I USOCR; FPRS; : : j : 
I I I EPO; JPO; : : ! : 
i i i DERWENT· , , ' , 

152 , an I U& PGPUB; 

1 1,,,,,, 1 ~~~- FPRS· : i : 1 I 5~;;+, , I I I 
1, ............................... i ................................................................................. 1.1 BM_TDB ............. : ......................... ' ................. J .......................... ' 
I S8 I 112042 j log$3 near3 (report or message or I U&PGPUB; : OR : ON j 2014/03/14: 
i i i proceed$3 or account$3 or i USPAT· i i i 09·00 i 
I I j summarat$3 or record) I USOCR· FPRS· i i l • i 
1, I 1 I EPO; JPO; , i i !, i 
1 .......... 1 ..................... 1 ................................................................................. l~B~~~~; ........ l ..................... J .................. 1 ........................ l 

11S91129538 11S6 and S8 11u&PGPUB; :_nR :_ION 1112014/03/14:_ 
i i i i USPAT· , , , 09·01 , 
I t ~ t ' l l ~ • l 
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._,_l_l~~:I_._,_. 
lsio 104 7 I ~~'\::~:;,~a~~ ~:,!!~i3)r n~";~$3 I ~;i,~~B; I OR I ON I ~~1;;03/W 

l,,'--

8
--
1
----
1
--_l~l~E~:I_,_I_I 

251 • gJ d S10 
1 
~;;,~~B; 

1 
OR I ON 

1 
~~1;;03/w 

l_l~i~E~:1_,_I_I 
1812172 !S2andS11 IU&PGPUB; :OR :ON j2014/03/14: 
! i ! USPAT; i i ! 09:02 i 
i ! I USOCR· FPRS· i i ! i 
I I,,, I EPO; JPO; , i i I i 
, ~-~ i DERWENT· , , ' , 

13531 I U&PGPUB; ! 2014/03/14! 

l_l~l~~~:I_._I:_1 
1814 21 ! S12 and S13 I U&PGPUB; : OR : ON j 2014/03/14! 
I i I USPAT; i i ! 09:04 i 
i ! I USOCR· FPRS· i i ! i 
1 1,,, 1 EPO; JPO; • i i I i 
, i DERWENT· , , ' , 

! '""""" """""""""'"i """""""""""""""""""""""""""""""""""""""'" I 1_BM_ TDB __ , ""'"": """""""""""": """"""""" ! """"""""""""": 

i S15 395 j request$3 near4 (start$3 or send$3I U&PGPUB; !,_ OR !,',,,,,,,,,, ON ! 2014/03/14! 
I j or transmit$4 or deliver$3) near4 I USPAT; . ! 09: 15 : 

l_l~l~E~:I_._I_I 
1816 458 j request$3 near4 (start$3 or send$3I U&PGPUB; : OR : ON j 2014/03/14! 
I j or transmit$4 or deliver$3) near4 I USPAT; : : j 09:16 : 
I j (log or logged) near1 (report or I USOCR; FPRS; : : j : 
I j message or proceed$3 or I EPO; JPO; : : j : 
i i account$3 or summarat$3 or I DERWENT; : : ! : 
I l record) I I BM TDB : : ! : 

i"s1_7_ 258 i S2 and S16 I U& ffiPUB; i OR i ON i 2014/ 03/ 14i 
i i i USPAT· i i i 09·16 i 
I ; I USOCR· FPRS· : : ; • : 
I I I EPO; JPO; , : : I : 
I ! I DERWENT; : : ! : 

I'""'""' """""""""'" ! """""""""""""""""""""""""""""""""""""""'"11 BM_ TDB """""'": """""""""""'": """"""""'"; """"""""""""": I S18 I 95 ! S6 and S17 I U&PGPUB; : OR : ON j 2014/03/14! 
I I i IUSPAT; i i !09:16 i 
i I ! I USOCR· FPRS· i i ! i 
1 1 1,,, 1 EPO; JPO; • i i I i 
, i i DERWENT· , , ' , 

! """"" I """""""""'"i """""""""""""""""""""""""""""""""""""""'" I 1, BM_ TDB __ , ""'"": """""""""""": """"""""" I """"""""""""": 

l[s19 JCJl("201310010631").URPN. l[usPAT Ir==J[oN I ~~\4~03;141 
i("""'":1"""""""""'":1""""""""""""""""""""""""""""""""""""""""":1""""""""""""""""";1"""""""""""";1""""""""'";1"""""""""""""" 
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ro I□; ("20090257353" I "20100190488" 11 U&PGPUB; :□R ,

1

0N 12014/03/14, 
! I ! "20110276838") .PN. OR I USPAT; : : i 09:32 : 
I I !("8571542").URPN. I USOCR : : i : 

i[S21 iDi[("201110276838").URPN. ilusPAT i~R i[oN i 2014;03;14i 
I I i I : : i 09:36 : 
' .......... ' .................... , ................................................................................. ' .................................. · ........................ · ................... • .......................... · 
r2 l□1 ("20050042987" I "20090036116" I i U&PGPUB; :□R ,

1

0N I 2014/03114, 
I I i "20100273472" I "20100291939" I I USPAT; i i i 09:37 i 
I I I "20110286356" I I USOCR : : j : 
I I i "20110292852") .PN. OR I : : i : 
i I i ("8467781 ") URPN I i i i i \ ' ~ . . ' ' ' ~ ' '··········' ..................... , ·················································································'···································'·························'···················' .......................... ' 

3/19/2014 9:27:38 AM 
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EAST Search History 

EAST Search History (Prior Art} 

ll;:~Jl~l~.:.::~ ... ~~.:.:~....................................................11°..~: ............... l ~.~.~~~~!.lB ~~;;e ....... l 
I L1 I 3130 : (addition$3 or more or on adj1 way) ! US-PGPUB; : OR : ON ! 2014/03/19: 
I I : near4 (logged or log) near3 (report or ! USPAT; : : ! 09:14 : 
i I : message or proceed$3 or account$3 or i USOCR; : : i : 
I I : summarat$3 or record) ! FPRS; EPO; : : ! : 

I I : !JPO; : : ! : 
, i , i DERWENT , , ' , 

!~1 .................. : ......................................................................................... J I_BM_ TDB .. ' ... : ......................... : ................... ! .......................... : 

I~ 20021 ~~b~\e or wirele$ or oollulw or rOOio) I ~r R I~ I ~~\~03/w 

1 ...................................................................................................................... .J IBM~TDB ..... l ......................................................................... .. 

I~ 599 : (addition$3 or more or on adj1 way) i US-PGPUB; : OR !,',,,,,,,,,,_ ON !,_ 2009~_144/03/19!, • : near4 (logged or log) near3 (report or ! USPAT; : 
I : message or proceed$3 or account$3 or ! USOCR; : i i I I summarat$3 or record) same indicat$3 I~; EPO; I I ! 

I, ............................ : .......................................................................................1 ~BE:1~~T; .. 1 ........................ : .................. 1 .......................... : 
I L4 381 i L2 and L3 \ US-PGPUB; i OR i ON \ 2014/03/19! 
I i i USPAT i i i 09·14 i I : !usocR; : : I • : 
I I I j~~; EPO; I I I I 
' , i DERWENT , , i , 

I~ .................. J ......................................................................................... ..1 I BM_ TDB . .' .. J ........................ J ................. l ........................ .J 
I L5 37 i 4 AND ( (G06F17/30368 OR ! US-PGPUB; i OR i ON ! 2014/03/19: 
I i G06F11/0778 OR G06F11/0766 OR \ USPAT; i i i 09:23 i 
I i H04W24/10 OR H04W24/08 OR ! USOCR; i i ! i 
I j H04W88/02).CPC. OR (714/E11.025 OR! FPRS; EPO; j j ! j 
i !714/45 OR455/517 OR455/67.11 OR \JPO; i i i i 
I : 370/241 OR 370/328 OR ! DERWENT; : : ! : 
I !370/329).0CLS.AND(H04L12/26OR !IBM_TDB i i ! i 
I i H04W24/10).I PCR.) ! : : ! : 

1·s1 ..... 67 i request$3 near4 (start$3 or send$3 or \ US-PGPUB; i OR !,',,,,,,,,,,,,_ ON i 2014/03/18! i : transmit$4 or deliver$3) near4 (logged ! USPAT; : ! 09:26 i 
I : or log) near3 (report or message or ! USOCR; : i i 
I : proceed$3 or account$3 or summarat$3 ! FPRS; EPO; : ! i 
I : or record) and (addition$3 or more or ! JPO; : ! i 

I I ~~a~~j~r;~/2 ~~%!~~~~~eir ;r~~~ed$3 I ~BE:1~~T; I : I I 
I : or account$3 or summarat$3 or record) i : : ! : .~ ............................................................................................................... , ...................................................................................................... . 

I S2 I 49 : (mobile or wireless or cellular or radio) ! US-PGPUB; : OR : ON ! 2014/03/18: 
i i i and S1 i USPAT· i i i 09·27 i 

I I I l~EA),I I 1 • I 
, i , i DERWENT· , , ' , 

1 ........ 1 ................. J .......................................................................................1 I_BM_ TDB .. ' .J ........................ J ................... ! ......................... J 
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~ ,------,,---------------,,------,,-----,,----.,-------,, 

S3 3130 ! (addition$3 or more or on adj1 way) i US-PGPUB; : OR !,',,,,,,,,,,,,, ON i 2014/03/18! : near4 (logged or log) near3 (report or ! USPAT; : i 09:34 : 
: message or proceed$3 or account$3 or ! USOCR; : : i I summarat$3 or record) I~; ER:>; I 1,,,, 1,,,_ 

i \ DERWENT; : 
i \ I BM TDB i , , , 

l~~~~~~~~~- ~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i' ~~~~~~~~ - ~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~> ~~~~~~~~~~~~~~~~~~~~~~~~~~' 

~ I,, 2002 I,,_ :i~ or wireless or cellular or radio) I~; I OR I,,_ rn I,,, ~~1;,;03/W,,_ 

I DERWENT; : 
I : \ I BM_ TDB : : : : 
~ .................. ,, .......................................................................................... ,, ............................ , ........................ ,, .............................................. ,, 

S5 I 599 : (addition$3 or more or on adj1 way) ! US-PGPUB; : OR : ON j 2014/03/18: 
I : near4 (logged or log) near3 (report or i USPAT; : : i 09:35 : 
I : message or proceed$3 or account$3 or ! USOCR; : : ! : 
I : summarat$3 or record) same indicat$3 ! FPRS; EPO; : : ! : 
I : !JPO; : : ! : 
i , i DERWENT , , ' , 

........ 1 ................. J .................................................................................... ,..1 I_BM_ TDB .. ' .. J ........................ J ................ , .. ! ......................... J 
~ ,------,,---------------,,------,,-----,,----.,-------,1 

S5 381 I,,,,,,,~ and S5 I,, J~POf_J:; I,_ OR I,,,,,,, ON I ~~~i~03/181 

I DERWENT; I I ! 
, \ I BM TDB i , , , 

l~~~~~~~~~- ~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~': ~~~~~~~~ - ~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~' 

S7 142 I (loggOO or log) W and S5 I ~r R I rn I ~~1;~03; w 

, i I BM TDB i , t , 
~---------------·'--------------------------------------------------------------------------------------·'·--------------------·'-----------------------·'·-----------------'-----------------------·' 
S8 I 276833: log$3 near4 (measure$4 or i US-PGPUB; : OR : ON j 2014/03/18! 

I j diagnostic$4 or test$3 or comput$4 or ! USPAT; j j ! 09:39 j 
I : calculat$3) \ USOCR; : : j : 

I I I j~~; EPO; I I I I 
i , i DERWENT , , ' , 

~1 .................. 1 ......................................................................................... J I_BM_ TDB .. • .. ,: ...................... , .. : ................ , .. I .......................... : 

S9 3130 : (addition$3 or more or on adj1 way) ! US-PGPUB; : OR !,',,,,,,,,,,,,,_ ON l 2014/03/18! : near4 (logged or log) near3 (report or ! USPAT; : ! 09:40 : 
: message or proceed$3 or account$3 or ! USOCR; : i i 

I summarat$3 or record) I j~~; EPO; I 1,,,, 1,,,, 

i \ DERWENT; : 

-. ........................... : ......................................................................................... J I BM_ TDB ..... : ........................ , ................... , .......................... , 

S10 2002 !,,',,,, :i~ or wireless or cellular or radio) I ~~B; I OR !,,',,,, ON I ~~~;603/181 

! FPRS; EPO; : I I 
' l~~WENT; I ' I I 
i i I BM TDB i i l i 

:~~~~~~~~~~· ~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~·~ ~~~~~~~~ - ~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~ ' ~~~~~~~~~~~~~~~~~~~~~~~~~~: 

S11 599 (addition$3 or more or on adj1 way) ! US-PGPUB; OR ON !2014/03/18: 
near4 (logged or log) near3 (report or i USPAT; I 09:40 : 
message or proceed$3 or account$3 or ! USOCR; ! j 
summarat$3 or record) same indicat$3 i FPRS; EPO; j : 

IJPO; I i 
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ll II II IWBE:~~~T; I[ II II I 
1S121381 :s10 and S11 ius-PGPUB; :OR :ON 12014/03/18! 
I i i i USPAT i i i 09 "40 i 

I I I l~ER),I I 1 • i 
, i , i DERWENT , , ' , 

!~I -----------------j ---------------------------------------------------------------------------------------' I_BM_ TDB--'--j ------------------------j -------------------I -------------------------j 

I S13 142 I (loggOO or log) ab and S12 I ~r R I ~ I ~~1~03/ 181 

l_,__J~:~~~I_,_;_; 
I S14 I 81 : S8 and S13 ! US-PGPUB; : OR : ON ! 2014/03/18: 
i i i i USPAT i i i 09 "40 i 

I I i lusocR; i i I • i 
, i , i FPRS· EPO· , , ' , 

I I i IJPO;, , i i I i 
, i , i DERWENT , , , , 

! ----------I ---------------· j --------------------------------------------------------------------------------------·11 _BM_ TDB--,. j -----------------------·j ------------------I -----------------------· j 
11S15 l[S[("2012/0040621").URPN. IIUSPAT 1r==.1roN 1~~~!03/181 
:~ ---------------· '. --------------------------------------------------------------------------------------·: ------------------------· '. --------------------·--·'. ------------------·-----------------------· '. 
I S16 I 37 : (addition$3 or more or on adj1 way) \ US-PGPUB; : OR : ON ! 2014/03/18\ 
I I : near4 (logged or log) near3 (report or ! USPAT; : : ! 15:55 : 
i I : message or proceed$3 or account$3 or i USOCR; : : i : 
I I : summarat$3 or record) and (mdt or ! FPRS; EPO; : : ! : 
I I i manual adj 1 test$3) i JPO; i i i i 
i I i i DERWENT i i i i 

!~1------------------: -----------------------------------------------------------------------------------------J I_BM_ TDB--'--_: -------------------------:-------------------I--------------------------: 
I S17 749 i(addl11on$3 or more or on adj 1 way) I ~. I OR I ~ I ;~1io3; 13I 

1 ............................. 1 f,~;g~~:i~t i-~~:~;:)o~rJ ~~~T;: 1 ........................ , ................... 1 .......................... 1 

1818 931 : (addition$3 or more or on adj1 way) i US-PGPUB; : OR !,',,,,,,,,,,, ON i 2014/03/18! i : near4 (logged or log) near3 (report or ! USPAT; : ! 15:57 i 
I : message or proceed$3 or account$3 or ! USOCR; : i i 

I I [~)::1~i!\~r ~~~;~) o~~;::.ard$3 or I;;:; I ' I I 
! ,__________ __ ________________ ! --------------------------------------------------------------------------------------! I _BM_ TDB ______ i ________________________ ! ------------------\ __________________________ ! 
1S19 18 !S16 and S18 \U&PGPUB; !OR !ON \2014/03/18! 
I i i USPAT· i i i 15·57 i I : I USOCR; : : I • : 
I I I j~~; EPO; I I I I 
' , i DERWENT , , i , 

I ------------------J -----------------------------------------------------------------------------------------J I BM - TDB _ _' _ _J ------------------------J -----------------l ------------------------_J 

3/19/2014 9:26:30 AM 
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process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U .S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /K.F./ 
EFS Web 2.1.17 
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Application/Control No. 
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KEITH FERGUSON 
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H04W 24/10 
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PERSSON ET AL. 

Art Unit 
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Date 
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Symbol I Date I Examiner 
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US Class/ US Subclass / CPC Group Date Examiner 
CPC Symbol 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

13/001,687 

5073 
BAKER BOTTS L.L.P. 
2001 ROSS AVENUE 
SUITE 600 
DALLAS, TX 75201-2980 

FILING OR 3 71 (C) DATE 

10/14/2011 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Hakan Persson 2380-1599 
CONFIRMATION NO. 3427 

POA ACCEPTANCE LETTER 

Date Mailed: 03/25/2014 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 03/18/2014. 

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. 

/ttkim/ 

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 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

13/001,687 10/14/2011 

23117 
NIXON & VANDERHYE, PC 
901 NORTH GLEBE ROAD, 11TH FLOOR 
ARLINGTON, VA 22203 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Hakan Persson 2380-1599 
CONFIRMATION NO. 3427 

POWER OF ATTORNEY NOTICE 

1111111111111111111111 ll]~!l]!~l!~l!~H!l)~~H] 11111111111111111111111 

Date Mailed: 03/25/2014 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 03/18/2014. 

• 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). 

/ttkim/ 

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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PART B - FEE(S) TRANSMITTAL 

Complete and send this l'orm, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assi~nment or formal drawing, must 
have its own certificate of mailing or transmission. 

5073 7590 

BAKER BOTTS L.L.P. 
2001 ROSS AVENUE 
SUITE600 
DALLAS, TX 75201-2980 

03/24/2014 

APPLICATION NO. FILING DATE 

n/001,687 J0/14/2011 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with suf(icient postage for first class mail in an enveloP." 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONHRMATION NO. 

Hiikan Persson 2380-1599 3427 

TITLE OF INVENTION: MINIMIZING DRIVE TEST LOGGED DATA REPORTING 

APPLN. TYPE ENTITY ST A TUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $960 

EXAMINER ARTUNJT 

PERGUSON, KEITH 2648 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of con-espondence address (or Change of Correspondence 
Address form PTO/SJ3/122) attached. 

0 "Fee Address" indication (or "Pee Address" Indication form 
PTO/SJ3/47; Rev 03-02 or more recent) attached. Use ofa Customer 
Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

so $0 

CLASS-SUBCLASS 

455-517000 

2. For printing on the patent front page, list 

(1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$960 06/24/2014 

Baker Botts L.L.P. 

2 ______________ ~ 

3 -- ----

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filC'd for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

T elefonaktiebolaget L M Ericsson (publ) Stockholm, Sweden 

Please check the appropriate assignee category or categories (will not be printed on the patent): 0 Individual Qg Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 
lg} Issue Fee 

0 Publication Fee (No small entity discount permitted) 
0 Advance Order - # of Copies __________ _ 

5. Change in Entity Status (from status indicated above) 
0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

NOTE: This form must be si 

Authorized Signature 

Typed or printed name Chad C. Walters 

PTOL-85 Part B (I0-13) Approved for use through 10/31/2013. 

4b. Payment ofFee(s): (Please lirsl reapply any previously paid issue fee shown above} 
0 A check is enclosed. 

0 Payment by credit card. Form PTO-2038 is attached. 
Q:;IToe Director is hereby authorized to charge the re0uired fee(s), any deficiency, or credits any 

overpayment, to Deposit Account Number Q?- 384 (enclose an extra copy of this form). 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

Page 2 of3 

0MB 0651-0033 

nature re uirements and certifications. 

Date --=J_e:/4'._~ __ Z_:f~,_i,.._O_f_o/ ____ _ 

Registration No. _4~8~0=2=2~-----------

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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ATTORNEY DOCKET NO. 
017997.0227 

1 

PATENT APPLICATION 
13/001,687 

IN THE UNITED ST ATES PA TENT AND TRADEMARK OFFICE 

In re Application of: 

Serial No.: 

Filed: 

Group No.: 

Examiner: 

Hakan Persson et al. 

13/001,687 

October 14, 2011 

2648 

Keith Ferguson 

Notice of Allowance Mailed: March 24, 2014 

Confirmation No.: 3427 

Title: Minimizing Drive Test Logged Data Reporting 

Mail Stop Issue Fee 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

RESPONSE TO REASONS FOR ALLOWANCE 

Applicants appreciate the Examiner's allowance of Claims 1-30. Pursuant to 37 C.F.R. § 

1.104, Applicants respectfully issue a statement commenting on the Examiner's reasons for 

allowance. Applicants respectfully disagree with the Examiner's reasons for allowance to the 

extent that they are inconsistent with applicable case law, statutes, and regulations. Furthermore, 

Applicants do not admit to any characterization or limitation of the claims or to any 

characterization of a reference by the Examiner, particularly any that are inconsistent with the 

language of the claims considered in their entirety and including all of their constituent 

limitations. 

Date: TV\~ Z"Jr 2,0 IY 
CUSTOMER NO. 05073 

Active 16202720.1 

Respectfully submitted, 
BAKER BOTTS L.L.P. 
Attorneys for Applicants 

Chad C. Walters 
Registration No. 48,022 
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Electronic Patent Application Fee Transmittal 

Application Number: 13001687 

Filing Date: 14-0ct-2011 

Title of Invention: MINIMIZING DRIVE TEST LOGGED DATA REPORTING 

First Named Inventor/Applicant Name: Hakan Persson 

Filer: Luke K Pedersen/Meg Collins 

Attorney Docket Number: 017997.0227 

Filed as Large Entity 

U.S. National Stage under 35 USC 371 Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Utility Appl Issue Fee 1501 1 960 960 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

Total in USD ($) 960 
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Electronic Acknowledgement Receipt 

EFSID: 19380472 

Application Number: 13001687 

International Application Number: 

Confirmation Number: 3427 

Title of Invention: MINIMIZING DRIVE TEST LOGGED DATA REPORTING 

First Named Inventor/Applicant Name: Hakan Persson 

Customer Number: 5073 

Filer: Luke K Pedersen/Meg Collins 

Filer Authorized By: Luke K Pedersen 

Attorney Docket Number: 017997.0227 

Receipt Date: 23-JUN-2014 

Filing Date: 14-OCT-2011 

Time Stamp: 14:55:20 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $960 

RAM confirmation Number 1246 

Deposit Account 020384 

Authorized User 

File Listing: 

Document I Document Description 
I 

File Name 
I 

File Size(Bytes)/ I Multi I Pages 
Number Message Digest Part /.zip (if appl.) 
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141519 

1 0179970227 _lssueFee.pdf yes 2 
56b2f725e 735ad49db682af1 380a2bd8035 

a2e55 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Issue Fee Payment (PTO-85B) 1 1 

Post Allowance Communication - Incoming 2 2 

Warnings: 

Information: 

30503 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
86b79e301 da27d7f9b31813e22e6861 cl 73 

ldafO 

Warnings: 

Information: 

Total Files Size (in bytes) 172022 

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/EO/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 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/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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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. 

13/001,687 

5073 7590 

BAKER BOTTS L.L.P. 
2001 ROSS A VENUE 
SUITE 600 
DALLAS, TX 75201-2980 

ISSUE DATE PATENT NO. 

08/05/2014 8798658 

07/16/2014 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

017997 .0227 3427 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the 
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee 
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management 
(ODM) at (571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Hakan Persson, Solna, SWEDEN; 
Henrik Enbuske, Stockholm, SWEDEN; 
Hakan Palm, Vaxjo, SWEDEN; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 

IR103 (Rev. 10/09) 
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PTO/SB/44 (09-07) 
Approved for use through 08/31/2013. 0MB 0651-0033 

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 0MB control number. 

(Also Form PTO-1050) 

UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

PATENT NO. : 8,798,658 B2 

APPLICATION NO. : 13/001,687 

ISSUE DATE : August 5, 2014 

INVENTOR(S) : Persson, et al. 

Page 1 of 1 

It is certified that an error appears or errors appear in the above-identified patent and that said 
Letters Patent is hereby corrected as shown below: 

In Column 12, Line 26, in Claim 1, delete "Method" and insert - - A method - -, therefor. 

In Column 14, Line 6, in Claim 22, delete "Method" and inse1i - - A method - -, therefor. 

MAILING ADDRESS OF SENDER (Please do not use customer number below): 

6300 Legacy, MS EVR 1-C-11 
Plano, TX 75024 
972-583-8656 

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. 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 1.14. This collection is estimated to take 1.0 hour 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: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 
22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Electronic Patent Application Fee Transmittal 

Application Number: 13001687 

Filing Date: 14-0ct-2011 

Title of Invention: MINIMIZING DRIVE TEST LOGGED DATA REPORTING 

First Named Inventor/Applicant Name: Hakan Persson 

Filer: Steven Ware Smith/Kara Coffman 

Attorney Docket Number: 017997.0227 

Filed as Large Entity 

Filing Fees for U.S. National Stage under 35 USC 371 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Certificate of Correction 1811 1 100 100 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 100 
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Electronic Acknowledgement Receipt 

EFSID: 20891234 

Application Number: 13001687 

International Application Number: 

Confirmation Number: 3427 

Title of Invention: MINIMIZING DRIVE TEST LOGGED DATA REPORTING 

First Named Inventor/Applicant Name: Hakan Persson 

Customer Number: 5073 

Filer: Steven Ware Smith/Kara Coffman 

Filer Authorized By: Steven Ware Smith 

Attorney Docket Number: 017997.0227 

Receipt Date: 08-DEC-2014 

Filing Date: 14-OCT-2011 

Time Stamp: 13:32:06 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $100 

RAM confirmation Number 10747 

Deposit Account 501379 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 C.F.R. 1.492 (National application filing, search, and examination fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees) 

IPR2022-00459 
Apple EX1002 Page 320



Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

P32817- 86801 

1 Transmittal Letter US2_2014-12-08_CoC_Request no 3 
_Letter.pdf e5c94772d 12f9fdf323753e5cbc3e5e38037 

66e9 

Warnings: 

Information: 

P32817- 101317 

2 Request for Certificate of Correction US2 - 2014-12-0S_CoC - PTO-105 no 1 
0.pdf 2fd 83 3 b2700f8c 75 de 1 86edac934c70d ac3t 

b2e5 

Warnings: 

Information: 

30599 

3 Fee Worksheet (SB06) fee-info.pdf no 2 
4beb 1 ebfa2e31956edacf296a87 c345cc460 

2784 

Warnings: 

Information: 

Total Files Size (in bytes) 218717 

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/EO/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 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/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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IN THE UNITED STATES PATENT & TRADEMARK OFFICE 

IN RE APPLICATION OF: U.S. Patent No. 8,798,658 

USPTO CONFIRMATION CODE: 3427 

APPLICATION NO.: 13/001,687 

PCT FILED: December 09, 2010 

U.S. FILED: October 14, 2011 

EXAMINER: Keith Ferguson 

GROUP ART UNIT: 2647 

FOR: MINIMIZING DRIVE TEST LOGGED DATA REPORTING 

37 CFR 1.322 & 37 CFR 1.323 REQUEST FOR CERTIFICATE OF CORRECTION 

FOR USPTO AND/OR APPLICANT MISTAKE 

HONORABLE COMMISSIONER OF PATENTS & TRADEMARKS 

SIR: 

The following is a request for a certificate of correction m Serial Number 
13/001,687, now Patent Number 8,798,658. 

A certificate of correction under 35 USC 254 is respectfully requested in the 
above-identified patent. 

All errors were the fault of the applicant and, accordingly, please charge $100.00 
to our Deposit Account No. 50-1379. In the event that a further fee is required, please 
charge the amount to the same Deposit Account. 

The exact locations where the errors appear in the patent and patent application 
are as follows: 

1 
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In Column 12, Line 26, in Claim 1, delete "Method" and 
insert - - A method - -, therefor. 
(AMENDMENTS TO THE CLAIMS DATED DECEMBER 28, 2010, PAGE 4 
(PAGE 96 OF FW), CLAIM 1, LINE 1) 

In Column 14, Line 6, in Claim 22, delete "Method" and 
insert - - A method - -, therefor. 
(AMENDMENTS TO THE CLAIMS DA TED DECEMBER 28, 2010, PAGE 8 
(PAGE 100 OF FW), CLAIM 22, LINE 1) 

2 
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The requested corrections are attached on Form PTO 1050. 

, 2014 

DATE 

3 

Respectfully Submitted 

/Ronald J. Ward,Reg#54870/ 

Ronald J. Ward 
Registration No. 54,870 
Attorney of Record 
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PATENT NO. 
APPLICATION NO. 
DATED 
INVENTOR(S) 

UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

: 8,798,658 B2 
: 13/001687 
: August 5, 2014 
: Persson et al. 

Page 1 of 1 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below: 

In the Claims 

Column 12, Line 26, in Claim 1, delete "Method" and insert -- A method--, therefor. 

Column 14, Line 6, in Claim 22, delete "Method" and insert -- A method --, therefor. 

Signed and Sealed this 
Third Day of March, 2015 

Michelle K. Lee 
Deputy Director of the United States Patent and Trademark Office 
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