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Discussion and decision
1 Introduction

This paper discusses the how to specify the UE behaviour related to the measurement logging for MDT. In particular, the paper discusses which parts to capture in 36.304 and which aspects are best addressed in 36.331. Furthermore, the paper discusses how to specify when the UE shall perform measurements e.g. whether or not a timer should be used. Finally some more detailed aspects are discussed e.g. the use of UE variables.
2 Discussion

2.1 Framework

Overall framework

The issue of how to specify the procedural requirements for the logging of measurements in RRC_IDLE was raised as part of the e-mail discussion on the CR to 36.331. The main open issue is which aspects are to be specified in 36.304 and which aspects are better addressed in 36.331. Some general considerations:

· 
This behaviour applies in idle mode and hence TS 36.304 seems the most natural choice

· 
Current practice does not suggest a clear direction:

· 
 There are several other cases for which procedural specification aspects are specified in TS 36.331 even though they are (also) performed in RRC_IDLE e.g. MBMS, actions upon T320 expiry

· 
TS 36.304 includes several procedural aspects that are dependant on configuration parameters transferred by broadcast or dedicated signalling as defined in 36.331. T36.304 does however not seem to include aspects related to setting the contents of RRC messages

· 
TS 36.331 applies a bullet style which seems better suited for more complicated behaviour e.g. when there are complicated conditions (nested if/ then/ else)

It seems that the general considerations do not result in a strong preference one way or another. For specific aspects there are further considerations that may be more important. Hence our general proposal is as follows:

Proposal 1
Decide on a case by case basis which aspects to specify in 36.304 and which to specify in 36.331 (i.e. be rather pragmatic)

Actions upon UE mobility
The logging of measurements includes several actions that are related to UE mobility i.e. the logging applies only on cells of the PLMN, the RAT, frequency and area, if configured, for which the measurements were configured. If it is considered that these actions are best specified as part of the sections defining idle mode mobility (e.g. cell selection, cell re-selection), they should obviously be defined in TS 36.304. It is however equally well possible to specify this more independently i.e. by means of:

· defining in which cells measurement logging applies

· defining UE requirements when camped on a cell in which measurement logging applies
It seems desirable to separate measurement logging. Furthermore, as there don't seem to be strong reasons to handle this part in 36.331, our proposal is as follows:

Proposal 2
Specify the actions upon UE mobility (e.g. entering/ leaving idle, leaving PLMN, leaving/ re-entering RAT, entering/ leaving frequency, entering leaving area scope) by means of separate procedures in TS 36.304

Specification of what the UE should logg
The specification of what the UE should log (i.e. which fields the UE shall include and how it shall set the contents of these fields), affects the actual contents of the RRC message. Nevertheless, this part of the specification could be done in 36.304 i.e. 36.304 could specify the storage while 36.331 would specify how the UE sets the message contents based on what the UE has stored. We have shown both options and at present, it seems possible to specify what the UE shall log in 36.304. However, in future the situation may become more complicated. As we have no strong preference, we propose:

Proposal 3
RAN2 should discuss and conclude where to specify what the UE shall store when performing measurement logging.
Specification of when the UE should logg
RAN2 agreed that the UE performs the logging of measurements at regular intervals, related to the paging DRX. The issue of whether a timer should be used to model this was already raised as part of the e-mail discussion on the CR to 36.331. 

In general the UE measurement behaviour is specified more in-directly, to leave freedome to optimise UE implementation. As it has been agreed that the measurement logging is based on existing idle mode measurements, re-use of this approach seems desirable. Moreover, it seems fairly well possible to specify the UE requirements without introducing strict timing requirements. Hence our proposal is as follows:

Proposal 4
Specify when the UE should perform measurement logging without introducing additional constraints on UE implementation i.e. do not specify clear restrctions regarding the timing of the measurement logging.
2.1 Further detailed (design) choices

Use of variables
Given proposal 1, logging of measurements is performed in different specification i.e. configuration is done in TS 36.331 while the action upon UE mobility is specified in TS 36.304. Likewise, the storing of measurement results is proposed to be specified in 36.304 while the actual reporting of the results is specified in 36.331. Although variables have so far not been used for idle mode configuration parameters, it is felt that this approach (that is generally used to simplify the interaction between procedures in 36.331) helps to simplify the specification. In order to facilitate the specification, it seems desirable to introduce UE variables both for the configuration as well as for the logged measurement results.

Proposal 5
Introduce UE variables both for the configuration as well as for the logged measurement results
Change to cell with different paging DRX 
The measurement logging interval is expressed as as a multiple of the paging DRX cycle. Our assumption is that when, as a result of a cell re-selection the paging DRX changes, the measurement logging interval changes likewise. As this was not explicitly discussed, RAN2 is requested to confirm this assumption.

Proposal 6
RAN2 is requested to confirm that if as a result of a cell re-selection the paging DRX changes, the measurement logging interval changes likewise.

3 Conclusion & recommendation
This paper includes the following proposals, that RAN2 is requested to conclude:

Proposal 1
Decide on a case by case basis which aspects to specify in 36.304 and which to specify in 36.331 (i.e. be rather pragmatic)

Proposal 2
Specify the actions upon UE mobility (e.g. entering/ leaving idle, leaving PLMN, leaving/ re-entering RAT, entering/ leaving frequency, entering leaving area scope) by means of separate procedures in TS 36.304

Proposal 3
RAN2 should discuss and conclude where to specify what the UE shall store when performing measurement logging.

Proposal 4
Specify when the UE should perform measurement logging without introducing additional constraints on UE implementation i.e. do not specify clear restrctions regarding the timing of the measurement logging.

Proposal 5
Introduce UE variables both for the configuration as well as for the logged measurement results

Proposal 6
RAN2 is requested to confirm that if as a result of a cell re-selection the paging DRX changes, the measurement logging interval changes likewise.

Also attached is a text proposal, illustrating parts of the proposals (and some of the alternatives) handled in the discussion section. RAN2 is requested to review and if agreeable endorse the applicable parts for inclusion in the rapporteurs CR. 
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Aspects proposed to be specified in 36.304

Note that this approach implies that most of the configuration parameters are acted upon in 304 i.e. i.e. in particular this means 304 will specify that, if the UE is configured with VarLogMeasConfig:

Actions upon selecting another PLMN (where to include this in 36.304 is FFS e.g. a new section on measurement logging)

Upon re-selecting another PLMN, the UE shall discard both the logged measurement configuration and the stored logged measurement results i.e. shall release both the UE variables VarLogMeasConfig and VarLogMeasReport.

Cell applicable for measurement logging (where to include this in 36.304 is FFS e.g. a new section on measurement logging)

A UE that is configured with variable VarLogMeasConfig shall consider a cell to be applicable for measurement logging if the cell:

-
is on the E-UTRA frequency indicated by the carrierFreq within VarLogMeasConfig; AND

-
areaConfiguration is not included in VarLogMeasConfig OR the cellIdentity in SIB1 broadcast by the cell is included in the cellGlobalIdList within areaConfiguration in VarLogMeasConfig OR the trackingAreaCode in SIB1 broadcast by the cell is included in the trackingAreaCodeList within areaConfiguration in VarLogMeasConfig 

Measurement logging (where to include this in 36.304 is FFS e.g. a new section on measurement logging)

A UE that is configured with variable VarLogMeasConfig that is camping on a cell in which measurement logging is applicable according to <ref> shall perform measurement logging in accordance with the following:

-
The UE shall perform the logging at regular intervals, as defined by the loggingInterval within variable VarLogMeasConfig. The logging interval is related to the paging DRX cycle applicable in the cell the UE is camping on.

-
Upon logging measurements, the UE shall include an entry in UE variable VarLogMeasReport and set the fields in accordance with the following:.

-
if valid GNSS location information is available, set the content of the locationInfo to include the locationCoordinates;

eNote
It is FFS how the UE determines if GNSS location information is still valid.
-
set the timeInfo to indicate current absolute time;

-
set the servCellIdentity to indicate global cell identity of the cell the UE is camping on;

-
set the measResultServCell to include the quantities of the UE is camping on;

-
set the measResultNeighCells, in order of decreasing of cell re-selection quantity, to include the best neighbouring cells;

-
if the UE performed measurements for one or more neighbouring EUTRA frequencies, include the measResultListEUTRA and include the corresponding carrierFreq and measResultList;

-
if the UE performed measurements for one or more neighbouring UTRA frequencies, include the measResultListUTRA and include the corresponding carrierFreq and measResultList;

-
if the UE performed measurements for one or more neighbouring GERAN frequencies, include the measResultListGERAN;

-
if the UE performed measurements for one or more neighbouring CDMA2000 frequencies, include the measResultsCDMA2000 and include the corresponding carrierFreq and measResultList;

Aspects proposed to be specified in 36.331

5.6.5
UE Information

5.6.5.1
General
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Figure 5.6.5.1-1: UE information procedure

The UE information procedure is used by E-UTRAN to request the UE to report information.

5.6.5.2
Initiation

E-UTRAN initiates the procedure by sending the UEInformationRequest message.
5.6.5.3
Reception of the UEInformationRequest message

Upon receiving the UEInformationRequest message, the UE shall:

1>
if rach-ReportReq is set to true, set the contents of the rach-Report in the UEInformationResponse message as follows: 

2>
set the numberOfPreamblesSent to indicate the number of preambles sent by MAC for the last successfully completed random access procedure
2>
if contention is detected by MAC for at least one of the transmitted preambles for the last successfully completed random access procedure:

3>
set the contentionDetected to true;

2>
else:

3>
set the contentionDetected to false;

1>
if rlf-ReportReq is set to true and there is radio link failure information available, set the contents of the rlf-Report in theUEInformationResponse message as follows: 

2>
set the measResultLastServCell;

2>
set the measResultNeighCells in order of decreasing triggerQuantity to include the best neighbouring cells based on measurements collected up to the moment the UE detected radio link failure;

3>
if the UE was configured to perform measurements for one or more neighbouring EUTRA frequencies, include the measResultListEUTRA and include the corresponding carrierFreq and measResultList;

3>
if the UE was configured to perform measurement reporting for one or more neighbouring UTRA frequencies, include the measResultListUTRA and include the corresponding carrierFreq and measResultList;

3>
if the UE was configured to perform measurement reporting for one or more neighbouring GERAN frequencies, include the measResultListGERAN;

3>
if the UE was configured to perform measurement reporting for one or more neighbouring CDMA2000 frequencies, include the measResultsCDMA2000 and include the corresponding carrierFreq and measResultList;

NOTE
The measured quantities are filtered by L3 filter as configured in mobility measurement configuration. Blacklisted cells are not required to be reported.
2>
if the UE has location information available, set the content of the locationInfo as follows:

3>

include the locationCoordinates;

3> if available, include the horizontalVelocity entry; 
1> if the mdt-ReportReq is present and the UE variable VarLogMeasReport includes one or more entries:, set the contents of the mdt-ReportList in theUEInformationResponse message as follows: 
2> include the mdt-ReportList and set it to include the entries included in the mdt-ReportList in UE variable entries VarLogMeasReport;
2>
discard the entries included in the mdt-ReportList in UE variable VarLogMeasReport;

1>
submit the UEInformationResponse message to lower layers for transmission;

5.6.6
Measurement logging (Idle mode)
5.6.6.1
General

As measurement logging is performed in RRC_IDLE, the associated UE behaviour is largely specified in TS 36.304 [4]. This section specifies UE behaviour that are not (only) applicable in RRC_IDLE?

5.6.6.2
T330 expiry
Upon expiry of T330 the UE shall:

1>
TBS;

The UE is allowed to discard the logged measurements information i.e. as contained in UE variable VarLogMeasReport 48 hours after T330 expiry.

5.6.6.3
Release of logged measurement configuration
The UE shall:

1>
upon configuration of logged measurement reporting in another RAT:

2>
discard both the logged measurement configuration and the logged measurement results i.e. releases the UE variables VarLogMeasConfig and VarLogMeasReport, if non-empty:

–
UEInformationResponse
The UEInformationResponse message is used by the UE to transfer the information requested by the E-UTRAN.

Signalling radio bearer: SRB1 or SRB2 (for logged information trasfer)
RLC-SAP: AM

Logical channel: DCCH

Direction:  UE to E-UTRAN

UEInformationResponse message
-- ASN1START

UEInformationResponse-r9
::=


SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1







CHOICE {




ueInformationResponse-r9



UEInformationResponse-r9-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture



SEQUENCE {}


}

}

UEInformationResponse-r9-IEs ::=

SEQUENCE {


rach-Report-r9






SEQUENCE {



numberOfPreamblesSent-r9



INTEGER (1..200),



contentionDetected-r9




BOOLEAN


}















OPTIONAL,


rlfReport-r9






RLF-Report-r9


OPTIONAL,

nonCriticalExtension




UEInformationResponse-v930-IEs



OPTIONAL

}

UEInformationResponse-v930-IEs ::= SEQUENCE {


lateR9NonCriticalExtension


OCTET STRING





OPTIONAL,
-- Need OP


nonCriticalExtension



UEInformationResponse-v10xy-IEs






OPTIONAL

}
UEInformationResponse-v10xy-IEs ::= SEQUENCE {


mdt-ReportList-r10




MDT-ReportList-r10



OPTIONAL,


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

RLF-Report-r9 ::= 




SEQUENCE {


measResultLastServCell



SEQUENCE {


rsrpResult






RSRP-Range,



rsrqResult






RSRQ-Range


OPTIONAL


},

measResultNeighCells



SEQUENCE {


measResultListEUTRA




MeasResultList2EUTRA
OPTIONAL,



measResultListUTRA




MeasResultList2UTRA

OPTIONAL,



measResultListGERAN




MeasResultListGERAN

OPTIONAL,



measResultsCDMA2000




MeasResultList2CDMA2000
OPTIONAL


}















OPTIONAL,


...,


[[
locationInfo-r10




LocationInfo-r10

OPTIONAL

]]
}
MDT-ReportList-r10 ::= 



SEQUENCE (SIZE (1..maxReport)) OF MDT-Report-r10
MDT-Report-r10 ::= 




SEQUENCE {
--TBS to include serving cell measurements results, neighbours = RF fingerprints?, time stamping,location info

... 

}
MeasResultList2EUTRA ::=



SEQUENCE (SIZE (1..maxFreq)) OF SEQUENCE {


carrierFreq






ARFCN-ValueEUTRA,


measResultList





MeasResultListEUTRA

}

MeasResultList2UTRA ::=



SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {


carrierFreq






ARFCN-ValueUTRA,


measResultList





MeasResultListUTRA

}

MeasResultList2CDMA2000 ::=


SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {


carrierFreq






CarrierFreqCDMA2000,


measResultList





MeasResultsCDMA2000

}

-- ASN1STOP

	UEInformationResponse field descriptions

	numberOfPreamblesSent

This field is used to indicate the number of RACH preambles that were transmitted. Corresponds to parameter PREAMBLE_TRANSMISSION_COUNTER in TS 36.321 [6].

	contentionDetected

This field is used to indicate that contention was detected for at least one of the transmitted preambles, see also [6]. 

	measResultLastServCell

This field refers to the last measurement results taken in the serving cell, where radio link failure happened.


7
Variables and constants

7.1
UE variables

–
VarLogMeasConfig
The UE variable VarLogMeasConfig includes the configuration of the logging of measurements to be performed by the UE while in RRC_IDLE, covering intra-frequency, inter-frequency and inter-RAT mobility related measurements.

VarMeasConfig UE variable
-- ASN1START

VarLogMeasConfig ::=



IdleLoggingConfiguration-r10
-- ASN1STOP

–
VarLogMeasReport
The UE variable VarLogMeasReport includes the logged measurements information.

VarLogMeasReport UE variable
-- ASN1START

VarLogMeasReport ::=



SEQUENCE (SIZE (1..maxReport)) OF MDT-Report-r10













-- FFS if different multiplicity constraint is needed
-- ASN1STOP
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