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1	Introduction
In RAN2 #106, the following agreements were made about location information report for MDT:
In Rel-16, UE shall include the GNSS location information for Logged MDT, DL signal quantities measurement of Immediate MDT, RLF report, accessibility measurement and out-of-coverage logging, if the GNSS location information is available when the measurement was taken for the UEs with the GNSS receiver.
This paper discusses the location report capability indication for MDT in Rel-16. This contribution is a revision of R2-1909504. The main updates including removing sections related to location information handling in MDT since that is already handled in the running CR for logged and Immediate MDT. 
2	Background 
In LTE, the use cases identified for MDT [1] mainly include:
· Coverage use cases: the MDT data reported from UEs and the RAN may be used to monitor and detect coverage problems in the network. Some examples are described in TS 37.320 shown below.
· Coverage hole
· Weak coverage
· Pilot Pollution
· Overshoot coverage
· Coverage mapping
· UL coverage
· Cell boundary mapping
· Coverage mapping for pico cell in CA scenario
· QoS verification use cases: 
· Traffic Location: MDT functionality to obtain information of where data traffic is transferred within a cell.
· User QoS Experience: MDT functionality to assess the QoS experience for a specific UE together with location information.

It is obvious that the geographical location information is essential for the use cases. The detailed usages of GNSS location information for Logged MDT, DL signal quantities measurement of Immediate MDT, RLF report, accessibility measurement and out-of-coverage logging in LTE have been described in our paper [2].

In LTE, the positioning method in MDT configuration provided by OAM is an optional parameter for immediate MDT. The positioning methods required by OAM for M1 of immediate MDT includes: E-Cell ID and GNSS. If OAM does not require specific positioning method, the best effort positioning method is used (i.e., in worst case only cell ID is provided).  For Logged MDT, UE is required to include available positioning information (ECGI of serving cell, GNSS if available and if UE supports location report and optional ECGI of neighboring cells). However, if UE does not support “locationReport”, the detailed location information, i.e., GNSS, will not be included, even the information is available when the measurements were taken. 
[bookmark: _Ref178064866][bookmark: _Toc509497794]3	Discussion
Including the detailed location information (e.g., GNSS) is one of the key advantages for MDT use cases described in Section 2.  
In RAN2 #106, the following agreement was made about location information report for MDT:
In Rel-16, UE shall include the GNSS location information for Logged MDT, DL signal quantities measurement of Immediate MDT, RLF report, accessibility measurement and out-of-coverage logging, if the GNSS location information is available when the measurement was taken for the UEs with the GNSS receiver.
In LTE, the parameter, “locationReport”, indicates whether UE supports reporting of location information to eNB is defined in TS 36.306 and in the IE UE-EUTRA-Capability in TS 36.331 shown below. 

	[bookmark: _Toc535259268]4.3.13.5	locationReport-r14
This parameter defines whether the UE supports reporting of its geographical location information to eNB.



	UE-BasedNetwPerfMeasParameters-v1430 ::=	SEQUENCE {
	locationReport-r14						ENUMERATED {supported}		OPTIONAL
}




The parameter, standaloneGNSS-Location, indicates whether UE is equipped with a standalone GNSS receiver is defined in TS 36.306 and in the IE UE-EUTRA-Capability in TS 36.331 shown below.
	[bookmark: _Toc535259265]4.3.13.2	standaloneGNSS-Location
This parameter defines whether the UE is equipped with a standalone GNSS receiver that may be used to provide detailed location information in RRC measurement report and logged measurements in RRC_IDLE.



	UE-BasedNetwPerfMeasParameters-r10 ::=	SEQUENCE {
	loggedMeasurementsIdle-r10				ENUMERATED {supported}		OPTIONAL,
	standaloneGNSS-Location-r10				ENUMERATED {supported}		OPTIONAL
}





[bookmark: _Toc20825369]In LTE, even if UE is capable of GNSS (indicated by “standaloneGNSS-Location”) and GNSS location information is available when the measurements for MDT purpose were taken, the UE can still indicate that it does not support the location report. 
[bookmark: _Toc20825370]The agreement made in RAN2 #106 clearly state that UE shall include the GNSS location information if the location information is available when the measurement was taken. 

For the area-based (i.e., management-based) MDT in LTE, the MDT configurations are sent to the eNB. After receiving the MDT activation, eNB performs the UE selection based on the input information received from OAM, the device capability (MDT capable and UE capable of logging Measurements for MBSFN) and the availability of the user consent information (i.e., the Management Based MDT Allowed IE). The RAN node may not have sufficient number of UEs which can provide MDT data with detailed location information to select to perform management-based MDT if there are many UEs which do not support “locationReport”.

[bookmark: _Toc20825371]For area-based MDT in LTE, the number of UEs to be selected by eNB to perform MDT with location information can be limited since UEs which are in the desired area may not indicate the support of location report.

For signaling-based MDT, the UE selection is performed by OAM based on IMSI/IMEI(SV)/IMEI-TAC or IMSI/IMEI(SV)/IMEI-TAC combined with geographical area. After the IMSI, IMEISV or IMEI-TAC type user attached to the network, the MME shall forward the MDT configurations to the corresponding eNB, when the area criterion is satisfied if the area criterion is configured.

[bookmark: _Toc20825372]For signaling-based MDT in LTE, the UE selected to perform MDT based on IMSI/IMEI(SV)/IMEI-TAC or IMSI/IMEI(SV)/IMEI-TAC combined with geographical area may not support the location report.

The location report is optional which results that many UE do not support the location report even if the location information (e.g., GNSS information) can be derived when the UE performs logged measurement. There is a difference between the UE can report but it does not, and the detailed location information is not available so that the UE cannot report. To support the use cases of MDT stated in section 2, It is required that a UE which is equipped with a standalone GNSS receiver to report the GNSS location information (when available), given that the detailed location information is essential for the use cases. 

Based on the agreement in RAN2 #106 and the above discussions, we have the following proposals:

1. [bookmark: _Toc20825378]In Rel-16, the “locationReport” is not required in UE-based network performance measurement parameters in TS 38.306; the “locationReport” parameter is not required in UE-NR-Capability field in TS 38.331.

UE capability is one of the criteria during the UE selection in MDT (i.e., AMF selects UE for signaling-based MDT or RAN nodes choose UE for management-based MDT). 

1. [bookmark: _Toc20825379]In Rel-16, RAN2 to introduce “standaloneGNSS-Location”, as in LTE, to indicate whether UE is equipped with a standalone GNSS receiver, in TS 38.306 and TS 38.331.

As discussed in section 2, there are several positioning methods in MDT. For detailed location information, GNSS is the only choice. But GNSS information may not be always available.  In our view, RAN2 should investigate high-accuracy positioning methods, for example, UE based NR positioning [3]. 
1. [bookmark: _Toc20825380]RAN2 to discuss introduction of UE-based NR positioning as one of the positioning methods in MDT for NR.
Conclusion
In the previous sections we made the following observations: 
Observation 1	In LTE, even if UE is capable of GNSS (indicated by “standaloneGNSS-Location”) and GNSS location information is available when the measurements for MDT purpose were taken, the UE can still indicate that it does not support the location report.
Observation 2	The agreement made in RAN2 #106 clearly state that UE shall include the GNSS location information if the location information is available when the measurement was taken.
Observation 3	For area-based MDT in LTE, the number of UEs to be selected by eNB to perform MDT with location information can be limited since UEs which are in the desired area may not indicate the support of location report.
Observation 4	For signaling-based MDT in LTE, the UE selected to perform MDT based on IMSI/IMEI(SV)/IMEI-TAC or IMSI/IMEI(SV)/IMEI-TAC combined with geographical area may not support the location report.

Based on the discussion in the previous sections we propose the following:
Proposal 1	In Rel-16, the “locationReport” is not required in UE-based network performance measurement parameters in TS 38.306; the “locationReport” parameter is not required in UE-NR-Capability field in TS 38.331.
Proposal 2	In Rel-16, RAN2 to introduce “standaloneGNSS-Location”, as in LTE, to indicate whether UE is equipped with a standalone GNSS receiver, in TS 38.306 and TS 38.331.
Proposal 3	RAN2 to discuss introduction of UE-based NR positioning as one of the positioning methods in MDT for NR.
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