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1 Introduction

This contribution addresses a number of MDT stage 3 details related to 36.331 i.e. both value ranges as well as some procedural specification details. The contributition includes a text proposal that is based on the running CR on Introduction of Minimization of Drive Tests [1].
2 Discussion

2.1 PDU content details
2.1.1 Idle mode
Logging interval

We previously proposed that the logging interval should cover 1s up to 16s (at different paging cycle values, 320ms up to 2.56s). Given the agreements from the previous meeting to express the interval in seconds (e.g. 1.28s, 2,56s), our updated proposal for the value range is as follows:

Proposal 1
The logging interval includes the following values: 1.28, 2.56, 3.84, 5.12, 7.68, 10.24, 12.8, 15.36
Logging duration

The logging duration specifies how long the UE continues idle mode logging long after its configuration. In the discussion logging durations of 1 hour were frequently mentioned. It should be noted that idle mode logging may be terminated before reaching the duration e.g. reaching the log size, entering another RAT that overwrites the configuration, re-selecting to another PLMN. Hence the parameter merely guards that

Proposal 2
The logging duration includes the following values: 10min, 20min, 40min, 60min, 90min, 120min

Relative timestamp

The current stage 2 includes the following (5.1.1.3.3):

For each MDT measurement the UE includes a relative time stamp. The base unit for time information in the logged MDT reports is the second. In the log, the time stamp indicates the point in time when periodic logging timer expires. The time stamp is counted in seconds from the moment the MDT configuration is received at the UE, relative to the absolute time stamp received within the configuration. The absolute time stamp is the current network time at the point when Logged MDT is configured to the UE. The UE echoes back this absolute reference time. The time format for logged MDT report is: DD HH-MM-SS.

There does not seem to be a real need to apply the format dd-hh-ss for the relative timestamp i.e. it is sufficient for the UE to report the number of seconds that have elapsed. This would result in the simplest ASN.1 structure i.e. a single integer which range is determined by the logging duration. Given our proposal to limit the logging duration to 120min, our proposal is to apply an integer with a max. value of 8192 (the next power of 2).

Proposal 3
The relative time stamp is defined by an integer with a max value of 8192s (covering durations up to ~2.25 hours)

Re-use of existing ASN.1 definitions

In accordance with the agreements from RAN2#71, the ASN.1 of the running CR includes new IEs for neighbour cell measurements. The main difference with the regular IEs is that the new versions do not include additional options like CGI and additional SI reporting. As can be seen this approach resulted in quite a bit of additional ASN.1 specification. Moreover, when extensions are introduced in future, separate IEs may result in inconsistencies.

Furthermore, for the reporting of RLF-info, the existing IEs are re-used. For this case it was apparently considered sufficient to state in the procedural specification which fields the UE is required to report i.e. no need to prohibit (stupid) UE implementations including more fields. Hence, our proposal is as follows:
Proposal 4
For MDT, reuse the neighbour measurement result IEs defined for RLF.
RLF-Report-r9 ::= 




SEQUENCE {


measResultLastServCell



SEQUENCE {


rsrpResult






RSRP-Range,



rsrqResult






RSRQ-Range


OPTIONAL


},

measResultNeighCells



MeasResultNeighCells






OPTIONAL,


...,


[[
locationInfo-r10




LocationInfo-r10

OPTIONAL,



lastServCellIdentity-r10


CellGlobalIdEUTRA

OPTIONAL

]]
}
MeasResultNeighCells ::=



SEQUENCE {


measResultListEUTRA




MeasResultList2EUTRA
OPTIONAL,



measResultListUTRA




MeasResultList2UTRA

OPTIONAL,



measResultListGERAN




MeasResultListGERAN

OPTIONAL,



measResultsCDMA2000




MeasResultList2CDMA2000
OPTIONAL

}

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

}

MDT-Report-r10 ::= 



SEQUENCE {


absoluteTimeStamp-r10



BIT STRING,
--Size of the bit string is FFS

mdt-MeasurementInfoList-r10


MDT-MeasurementInfoList-r10

OPTIONAL,


mdt-ReportAvailable-r10



ENUMERATED {true}



OPTIONAL,

...
}
MDT-MeasurementInfoList-r10 ::= 

SEQUENCE (SIZE (1..maxLogMeasReport)) OF MDT-MeasurementInfo-r10
MDT-Measurement-Info-r10 ::= 



SEQUENCE {


locationInfo-r10




LocationInfo-r10

OPTIONAL,


timeInfo-r10





INTEGER (0)

-- details FFS

servCellIdentity




CellGlobalIdEUTRA,


servCarrierFreq





ARFCN-ValueEUTRA,
-- FFS if included, may be derived from CGI

measResultServCell




SEQUENCE {



rsrpResult






RSRP-Range,



rsrqResult






RSRQ-Range


},


measResultNeighCells



MeasResultNeighCells
OPTIONAL,

... 

}

2.2 Procedural specification details
Only log neighbours for which valid measurements are available

The current draft CR includes the following text regarding the inclusion of measurement information.

3> set the measResultServCell to include the quantities of the cell the UE is camping on;

3> set the measResultNeighCells, in order of decreasing ranking-criterion as used for cell re-selection, to include available measurements for neighbouring cells;

NOTE
The UE includes the latest available results of the measurement performed for cell reselection, which are performed in accordance with the regular performance requirements as specified in [16].

Considering that:

· 
The serving cell quantities are always available as the UE always needs to evaluate whether or not Ssearch is met (note that both quantities need to be included)

· 
The UE always creates a logged measurement entry i.e. at every periodic occasion

the only question is when neighbouring measurements are included:

· 
The UE should only include measurements that are valid to be used for cell re-selection evaluation
· 
TS 36.133 clarifies that neighbouring cells need to be measured regularly (at least once every Tmeasure) It seems clear that cells that have not been measured during a period equal to Tmeasure are not considered for cell re-selection evaluation anymore.

The current note is unfortunately not really clear about this i.e. based on the text one could assume the UE should include old results even if these are not used for cell re-selection, so some rewording seems desirable. Below a suggestion is provided:

NOTE
The UE includes the latest available results of the measurements that are performed and still valid to be used for cell reselection, and which are performed in accordance with the regular performance requirements as specified in [16].

Proposal 5
Clarify that the UE only logs measurement results of neighbouring cells that are still considered valid to be used for cell re-selection evaluation by updating the note as shown above

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

Proposal 1
The logging interval includes the following values: 1.28, 2.56, 3.84, 5.12, 7.68, 10.24, 12.8, 15.36
Proposal 2
The logging duration includes the following values: 10min, 20min, 40min, 60min, 90min, 120min

Proposal 3
The relative time stamp is defined by an integer with a max value of 8192s (covering durations up to ~2.25 hours)

Proposal 4
For MDT, reuse the neighbour measurement result IEs defined for RLF.
Proposal 5
Clarify that the UE only logs measurement results of neighbouring cells that are still considered valid to be used for cell re-selection evaluation by updating the note as shown
Furthermore, RAN2 is requested to review and endorse the attached TP for inclusion in the collective draft CR on Introduction of Minimization of Drive Tests in TS 36.331.

4 References

[1] R2-105879 Introduction of Minimization of Drive Tests (Rapporteur, NSN)
A Text proposals (Annex)
Changes are shown relative to the latests version of the running CR on Carrier Aggregation [1]
<Proposal 5>
5.6.8.2
Initiation

A UE that is configured with variable VarLogMeasConfig shall:

1>
perform this logging in accordance with the following:

2>
perform the logging while camping normally on an E-UTRA cell that is part of the PLMN for which logging of measurement is configured (i.e. the Registered-PLMN of the UE when the logged measurement configuration was received) and, if areaConfiguration is configured in VarLogMeasConfig, that is part of the concerned area;

2>
perform the logging at regular intervals, as defined by the loggingInterval in VarLogMeasConfig. The logging interval is specified relative to the paging DRX cycle applicable in the cell the UE is camping on;

2>
when adding a logged measurements entry in VarLogMeasReport, include the fields in accordance with the following:

3>
set the timeInfo to indicate time since the moment at which the logged measurement configuration was received;

3>
if GNSS location information became available during the last logging interval, set the content of the locationInfo to include the locationCoordinates;

3>
set the servCellIdentity to indicate global cell identity of the cell the UE is camping on;

3>
set the measResultServCell to include the quantities of the cell the UE is camping on;

3>
set the measResultNeighCells, in order of decreasing ranking-criterion as used for cell re-selection, to include available measurements for neighbouring cells;
NOTE
The UE includes the latest available results of the measurements that are performed and still valid to be used for cell reselection, and which are performed in accordance with the regular performance requirements as specified in [16].
eNote
It has been agreed that the UE includes, for each carrier frequency of each RAT for which measurements are available, a limited a number of neighbouring cells. For this limit, that is non-configurable, different values may apply for intra-frequency, inter-frequency and for inter-RAT.

2>
when the memory reserved for the logging of measurements becomes full, the UE performs the same actions as performed upon expiry of T330, as specified in 5.6.6.4.

6.2.2
Message definitions

<Proposal 1, 2>
Unmodified Part Skipped
–
IdleLoggingConfiguration
The IdleLoggingConfiguration message is used by E-UTRAN to configure the UE to perform logging of measurement results while in RRC_IDLE. It is used to transfer the idle mode measurement configuration for MDT.
Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: E-UTRAN to UE

IdleLoggingConfiguration message
-- ASN1START

IdleLoggingConfiguration-r10 ::=
SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE {




idleLoggingConfiguration-r10

IdleLoggingConfiguration-r10-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture



SEQUENCE {}


}

}
IdleLoggingConfiguration-r10-IEs ::= SEQUENCE {

absoluteTimeInfo-r10


BIT STRING,


-- Size of the bit string is FFS


loggingDuration-r10



ENUMERATED {












min10, min20, min40, min60, min90, min120},


loggingInterval-r10



ENUMERATED {












ms1280, ms2560, ms3840, ms5120, ms7680,












ms10240, ms12800, ms15360},


areaConfiguration-r10


AreaConfiguration-r10



OPTIONAL,
-- Need code is FFS

nonCriticalExtension

SEQUENCE {}






OPTIONAL
--Need OP

}

AreaConfiguration-r10 ::=
CHOICE {


cellGlobalIdList


CellGlobalIdList,


trackingAreaCodeList

TrackingAreaCodeList,
}

CellGlobalIdList ::=



SEQUENCE (SIZE (1..32)) OF CellGlobalIdEUTRA

TrackingAreaCodeList ::=


SEQUENCE (SIZE (1..8)) OF TrackingAreaCode

-- ASN1STOP

	IdleLoggingConfiguration field descriptions

	absoluteTimeInfo

Information on the absolute time in the current cell. This field is used for a UE to echo back the reference time in MDT report. Format is FFS

	loggingDuration

Timer for logging duration. The timer is activated at the moment of configuration and continues independent of  RAT or RPLMN change. When the timer expires the logging is stopped and the configuration is cleared. Value is FFS

	loggingInterval

Indicates periodicity for storing measurement results. Value in seconds, shall be in multiples of DRX cycle. Value FFS

	areaConfiguration
Indicates area for which UE is requested  to perform logging. If absent, the configuration is valid in the entire RPLMN of the UE at the point of receiving the configuration.


Unmodified Part Skipped

<Proposal 3, 4>
–
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 {


lateNonCriticalExtension


OCTET STRING





OPTIONAL,
-- Need OP


nonCriticalExtension



UEInformationResponse-v10xy-IEs






OPTIONAL

}
UEInformationResponse-v10xy-IEs ::= SEQUENCE {


mdt-Report-r10





MDT-Report-r10




OPTIONAL,


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}
RLF-Report-r9 ::= 




SEQUENCE {


measResultLastServCell



SEQUENCE {


rsrpResult






RSRP-Range,



rsrqResult






RSRQ-Range


OPTIONAL


},

measResultNeighCells



MeasResultNeighCells





OPTIONAL,


...,


[[
locationInfo-r10




LocationInfo-r10

OPTIONAL,



lastServCellIdentity-r10


CellGlobalIdEUTRA

OPTIONAL

]]
}
MeasResultNeighCells ::=



SEQUENCE {



measResultListEUTRA




MeasResultList2EUTRA
OPTIONAL,



measResultListUTRA




MeasResultList2UTRA

OPTIONAL,



measResultListGERAN




MeasResultListGERAN

OPTIONAL,



measResultsCDMA2000




MeasResultList2CDMA2000
OPTIONAL

}

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

}

MDT-Report-r10 ::= 



SEQUENCE {


absoluteTimeStamp-r10



BIT STRING,
--Size of the bit string is FFS

mdt-MeasurementInfoList-r10


MDT-MeasurementInfoList-r10

OPTIONAL,


mdt-ReportAvailable-r10



ENUMERATED {true}



OPTIONAL,

...

}
MDT-MeasurementInfoList-r10 ::= 

SEQUENCE (SIZE (1..maxLogMeasReport)) OF MDT-MeasurementInfo-r10
MDT-Measurement-Info-r10 ::= 



SEQUENCE {


locationInfo-r10




LocationInfo-r10

OPTIONAL,


timeInfo-r10





INTEGER (0..8191),

servCellIdentity




CellGlobalIdEUTRA,


servCarrierFreq





ARFCN-ValueEUTRA,
-- FFS if included, may be derived from CGI

measResultServCell




SEQUENCE {



rsrpResult






RSRP-Range,



rsrqResult






RSRQ-Range


},


measResultNeighCells



MeasResultNeighCells





OPTIONAL,

... 

}








































-- 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.

	lastServCellIdentityThe field is used to indicate the cell identity, where radio link failure happened

	absoluteTimeStamp

Indicates the reference to network absolute time absoluteTimeInfo provided at the point of measurement logging configuration. Format is DD HH-MM-SS.
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