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1
Introduction
For LTE MDT and SON, currently the UE could log measurements of the serving cell, e.g. DL pilot strength measurement. In addition, the UE can also log neighbour cell measurements and then report them to the network if available.
Currently NR MDT and SON is being discussed in RAN2, and this paper is to identify the use case of logging NR neighbour cell measurements for LTE MDT and SON.

2
Discussion
2.1
Background of neighbour cell measurements for LTE MDT and SON
In current LTE specification [1], the measurement results of neighbour cells have been defined in the following use cases:

- logged measurements for logged MDT

- RLF report

- CEF report

Note: Annex 1 shows the corresponding ASN.1 definitions.
Currently the measurement results of neighbour cells include:

- LTE neighbour cell measurements

- UMTS neighbour cell measurements

- GERAN neighbour cell measurements

- CDMA2000 neighbour cell measurements

The motivation of UE logging and reporting of neighbor cell measurements for logged MDT can be found in [2]. In general, there are the following reasons:

(1) Logged MDT reports including neighbouring cell DL pilot strength information can be utilized to analyze potential pilot pollution.

(2) Logged MDT reports including neighbouring cell DL pilot strength information can be utilized to analyze potential “island” coverage.

(3) To some extent, neighbouring cells’ pilot strength information is already included in the logged MDT reports when RF fingerprint information is included.

We think there are similar reasons for RLF report and CEF report cases.
2.2
Motivation of introducing NR neighbour cell measurements for LTE MDT and SON
If operators have LTE networks and would like to deploy NR, we think it is useful to have NR neighbour cell measurements if such measurements can be included in LTE MDT and SON reports. The motivation is similar as reasons mentioned in section 2.1.
With the NR neighbour cell measurements, operators can get the coverage information of NR deployments, and operators can also make comparison of LTE and NR coverage in order to provide better services to UEs. In addition, this feature is just to add NR neighbour cell measurements on top of existing LTE MDT and SON features, so it may be deployed without much efforts.

2.3
Proposed solution

Regarding solution details, firstly, we propose to add NR neighbour cell measurements into the following use cases:
- logged measurements for logged MDT

- RLF report

- CEF report

For the content, currently MeasResultCellListNR-r15 has been defined and it has been already used as NR neighbour cell measurements, so we think this IE can be re-used for LTE MDT and SON.

Proposal 1: It is proposed to introduce NR neighbour cell measurements (i.e. MeasResultCellListNR-r15) in logged measurements for logged MDT, RLF report, and CEF report. The UE should log the measurements if available.

In current LTE MDT stage-2 specification [3], the limit for neighbour cell measurements have been defined:
	The number of neighbouring cells to be logged is limited by a fixed upper limit per frequency for each category below. The UE should log the measurement results for the neighbouring cells, if available, up to:

-
6 for intra-frequency neighbouring cells;

-
3 for inter-frequency neighbouring cells;

-
3 for GERAN neighbouring cells;

-
3 for UTRAN (if non-serving) neighbouring cells;

-
3 for E-UTRAN (if non-serving) neighbouring cells;

-
3 for CDMA2000 (if serving is E-UTRA) neighbouring cells;

-
32 for WLAN APs;

-
32 for Bluetooth Beacons.


For proposal 1, if it is agreeable, the maximum number of NR neighbouring cells is suggested to be 3 as it is the same as other inter-RAT cases.

Proposal 2: The maximum number of NR neighbour cell measurements is 3 for LTE MDT and SON.

3
Conclusions
In this paper, we provide our analysis on logging NR neighbour cell measurements for LTE MDT and SON. It is proposed:
Proposal 1: It is proposed to introduce NR neighbour cell measurements (i.e. MeasResultCellListNR-r15) in logged measurements for logged MDT, RLF report, and CEF report. The UE should log the measurements if available.

Proposal 2: The maximum number of NR neighbour cell measurements is 3 for LTE MDT and SON.

For proposal 1, we have prepared a CR [4].
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Annex 1: measurement results for neighbour cells

UEInformationResponse message:

RLF-Report-r9 ::=




SEQUENCE {


measResultLastServCell-r9


SEQUENCE {



rsrpResult-r9





RSRP-Range,



rsrqResult-r9





RSRQ-Range





OPTIONAL


},


measResultNeighCells-r9



SEQUENCE {



measResultListEUTRA-r9



MeasResultList2EUTRA-r9


OPTIONAL,



measResultListUTRA-r9



MeasResultList2UTRA-r9


OPTIONAL,



measResultListGERAN-r9



MeasResultListGERAN



OPTIONAL,



measResultsCDMA2000-r9



MeasResultList2CDMA2000-r9

OPTIONAL


}
OPTIONAL,

...,

LogMeasInfo-r10 ::=

SEQUENCE {


locationInfo-r10




LocationInfo-r10



OPTIONAL,


relativeTimeStamp-r10



INTEGER (0..7200),


servCellIdentity-r10



CellGlobalIdEUTRA,


measResultServCell-r10



SEQUENCE {



rsrpResult-r10





RSRP-Range,



rsrqResult-r10





RSRQ-Range


},


measResultNeighCells-r10


SEQUENCE {



measResultListEUTRA-r10



MeasResultList2EUTRA-r9

OPTIONAL,



measResultListUTRA-r10



MeasResultList2UTRA-r9

OPTIONAL,



measResultListGERAN-r10



MeasResultList2GERAN-r10
OPTIONAL,



measResultListCDMA2000-r10


MeasResultList2CDMA2000-r9
OPTIONAL


}
OPTIONAL,

...,

ConnEstFailReport-r11 ::=



SEQUENCE {


failedCellId-r11




CellGlobalIdEUTRA,


locationInfo-r11




LocationInfo-r10




OPTIONAL,


measResultFailedCell-r11


SEQUENCE {



rsrpResult-r11





RSRP-Range,



rsrqResult-r11





RSRQ-Range





OPTIONAL


},


measResultNeighCells-r11


SEQUENCE {



measResultListEUTRA-r11



MeasResultList2EUTRA-r9


OPTIONAL,



measResultListUTRA-r11



MeasResultList2UTRA-r9


OPTIONAL,



measResultListGERAN-r11



MeasResultListGERAN



OPTIONAL,



measResultsCDMA2000-r11



MeasResultList2CDMA2000-r9

OPTIONAL


}
OPTIONAL,
MeasResults IE:

MeasResults ::=





SEQUENCE {


measId







MeasId,


measResultPCell





SEQUENCE {



rsrpResult






RSRP-Range,



rsrqResult






RSRQ-Range


},


measResultNeighCells



CHOICE {



measResultListEUTRA




MeasResultListEUTRA,



measResultListUTRA




MeasResultListUTRA,



measResultListGERAN




MeasResultListGERAN,



measResultsCDMA2000




MeasResultsCDMA2000,



...,



measResultNeighCellListNR-r15


MeasResultCellListNR-r15

}

















OPTIONAL,


...,

Annex 2: definition of NR neighbour cell measurement results in TS 36.331
–
MeasResults
The IE MeasResults covers measured results for intra-frequency, inter-frequency and inter- RAT mobility.

MeasResults information element

-- ASN1START

MeasResults ::=





SEQUENCE {


measId







MeasId,


measResultPCell





SEQUENCE {



rsrpResult






RSRP-Range,



rsrqResult






RSRQ-Range


},


measResultNeighCells



CHOICE {



measResultListEUTRA




MeasResultListEUTRA,



measResultListUTRA




MeasResultListUTRA,



measResultListGERAN




MeasResultListGERAN,



measResultsCDMA2000




MeasResultsCDMA2000,



...,



measResultNeighCellListNR-r15


MeasResultCellListNR-r15


}

















OPTIONAL,


...,


[[
measResultForECID-r9



MeasResultForECID-r9


OPTIONAL


]],


[[
locationInfo-r10




LocationInfo-r10



OPTIONAL,



measResultServFreqList-r10


MeasResultServFreqList-r10

OPTIONAL


]],


[[
measId-v1250





MeasId-v1250




OPTIONAL,



measResultPCell-v1250



RSRQ-Range-v1250



OPTIONAL,



measResultCSI-RS-List-r12


MeasResultCSI-RS-List-r12

OPTIONAL


]],


[[
measResultForRSSI-r13



MeasResultForRSSI-r13


OPTIONAL,



measResultServFreqListExt-r13

MeasResultServFreqListExt-r13
OPTIONAL,



measResultSSTD-r13




MeasResultSSTD-r13



OPTIONAL,



measResultPCell-v1310



SEQUENCE {




rs-sinr-Result-r13




RS-SINR-Range-r13



}
















OPTIONAL,



ul-PDCP-DelayResultList-r13


UL-PDCP-DelayResultList-r13

OPTIONAL,



measResultListWLAN-r13



MeasResultListWLAN-r13


OPTIONAL


]],


[[
measResultPCell-v1360



RSRP-Range-v1360



OPTIONAL


]],


[[
measResultListCBR-r14



MeasResultListCBR-r14


OPTIONAL,



measResultListWLAN-r14



MeasResultListWLAN-r14


OPTIONAL


]],


[[
measResultServFreqListNR-r15

MeasResultServFreqListNR-r15
OPTIONAL,



measResultCellListSFTD-r15

MeasResultCellListSFTD-r15


OPTIONAL


]],


[[
logMeasResultListBT-r15



LogMeasResultListBT-r15


OPTIONAL,



logMeasResultListWLAN-r15


LogMeasResultListWLAN-r15

OPTIONAL,



measResultSensing-r15


MeasResultSensing-r15



OPTIONAL,



heightUE-r15





INTEGER (-400..8880)

OPTIONAL


]]
}

MeasResultListEUTRA ::=



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

MeasResultEUTRA ::=
SEQUENCE {


physCellId






PhysCellId,


cgi-Info






SEQUENCE {



cellGlobalId





CellGlobalIdEUTRA,



trackingAreaCode




TrackingAreaCode,



plmn-IdentityList




PLMN-IdentityList2



OPTIONAL


}














OPTIONAL,


measResult






SEQUENCE {



rsrpResult






RSRP-Range





OPTIONAL,



rsrqResult






RSRQ-Range





OPTIONAL,



...,



[[
additionalSI-Info-r9



AdditionalSI-Info-r9

OPTIONAL



]],



[[
primaryPLMN-Suitable-r12


ENUMERATED {true}


OPTIONAL,




measResult-v1250




RSRQ-Range-v1250


OPTIONAL



]],



[[
rs-sinr-Result-r13




RS-SINR-Range-r13


OPTIONAL,




cgi-Info-v1310





SEQUENCE {









freqBandIndicator-r13



FreqBandIndicator-r11

OPTIONAL,





multiBandInfoList-r13



MultiBandInfoList-r11

OPTIONAL,





freqBandIndicatorPriority-r13

ENUMERATED {true}


OPTIONAL




}















OPTIONAL



]],



[[




measResult-v1360




RSRP-Range-v1360




OPTIONAL



]],



[[




cgi-Info-5GC-r15

SEQUENCE (SIZE (1..maxPLMN-r11)) OF CellAccessRelatedInfo-5GC-r15

OPTIONAL



]]


}

}

MeasResultListIdle-r15
::= SEQUENCE (SIZE (1..maxIdleMeasCarriers-r15)) OF MeasResultIdle-r15

MeasResultIdle-r15
::= SEQUENCE {


measResultServingCell-r15




SEQUENCE {



rsrpResult-r15




RSRP-Range,



rsrqResult-r15




RSRQ-Range-r13


},


measResultNeighCells-r15

CHOICE {



measResultIdleListEUTRA-r15

MeasResultIdleListEUTRA-r15,



...


}
















OPTIONAL,


...

}

MeasResultIdleListEUTRA-r15 ::=
SEQUENCE (SIZE (1..maxCellMeasIdle-r15)) OF MeasResultIdleEUTRA-r15

MeasResultIdleEUTRA-r15 ::=
SEQUENCE {


carrierFreq-r15





ARFCN-ValueEUTRA-r9,


physCellId-r15





PhysCellId,


measResult-r15





SEQUENCE {



rsrpResult-r15





RSRP-Range,



rsrqResult-r15





RSRQ-Range-r13


},


...

}

MeasResultServFreqListNR-r15 ::=
SEQUENCE (SIZE (1..maxServCell-r13)) OF MeasResultServFreqNR-r15

MeasResultServFreqNR-r15 ::=

SEQUENCE {


carrierFreq-r15





ARFCN-ValueNR-r15,


measResultSCell-r15




MeasResultCellNR-r15



OPTIONAL,


measResultBestNeighCell-r15


MeasResultCellNR-r15



OPTIONAL,


...

}

MeasResultCellListNR-r15::=

SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultCellNR-r15

MeasResultCellNR-r15 ::=


SEQUENCE {


pci-r15







PhysCellIdNR-r15,


measResultCell-r15




MeasResultNR-r15,


measResultRS-IndexList-r15


MeasResultSSB-IndexList-r15



OPTIONAL,


...,


[[
cgi-Info-r15





CGI-InfoNR-r15



OPTIONAL


]]

}

MeasResultNR-r15 ::=



SEQUENCE {


rsrpResult-r15





RSRP-RangeNR-r15





OPTIONAL,


rsrqResult-r15





RSRQ-RangeNR-r15





OPTIONAL,


rs-sinr-Result-r15




RS-SINR-RangeNR-r15





OPTIONAL,


...

}

9 / 9

