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1 Introduction
This paper is to discuss some issues on location configuration for SON and MDT features, such as GNSS, Bluetooth, WLAN, Sensor. It is noted that these issues have been found in both LTE and NR specifications, and we would like to address them in RAN2 and discuss how to solve it.

2 Discussion
2.1 Discussion on IEs related to common location info
For location configuration for SON/MDT in TS 38.331, there are two IEs: IE (1) includeCommonLocationInfo, IE (2) obtainCommonLocation. Here are our understandings:
· IE (1) is about GNSS config, and it can be configured via the IE MeasConfig
· IE (2) is about GNSS config, and it can be configured via the IE otherConfig

There are two main differences between the two IEs, one difference is that IE (1) is for immediate MDT, and IE (2) is for both immediate MDT and RLF report/SCG failure info; the other difference is that IE (2) is to request the UE to attempt to have location info.

In TS 38.331, it has defined the following relation between the two IEs.
	obtainCommonLocation
Requests the UE to attempt to have detailed location information available using GNSS. NR configures the field if includeCommonLocationInfo is configured for one or more measurements.



It is noted that for TS 36.331, there are similar text. For the red text, there may be two understandings:
· Understanding#1: For measurement reports and other reports (i.e. RLF report/SCG failure report), the NR can configure IE (2) only if NR configures IE (1)
· Understanding#2: For measurement reports, the NR can configure IE (2) only if NR configures IE (1). For other reports (i.e. RLF report/SCG failure report), NR can configure IE (2) without IE (1)

We found that this text was discussed and some agreements are related to it, i.e. highlighted parts from RAN2#79 minutes (as below). In our opinion, the agreements are aligned with understanding#1 and it also covers cases other than MDT. For the text, the network should be able to follow the definition, and otherwise, the UE behaviours are unspecified (left to UE implementation).
****************************from RAN2#79 minutes [1] ****************************
[bookmark: _Toc337890711]5.2.3	Availability of location information 
Requested Location Information
Open issues:
a) Support requested location information in logged MDT?
b) How to handle failure of requested GNSS location? Report to the NW?
c) How often does the UE obtain the GNSS location? Up to UE implementation? Configurable?
d) How is the GNSS or E-CID enabled (by OAM)?
e) Support of SUPL?
f) Impact on user consent?
g) E-CID: Capability for Rx-Tx Timer Difference? Or mandatory in Rel-11? Or rely on RA TA?

	Agreements (coming originally from offline ad hoc, see R2-124129):
0)	Requested location is not supported for logged MDT in Rel-11
1)	It is assumed that the UE GNSS activation can fail, and that UE GNSS de-activation can happen, and that UE acquisition of location info can fail. We don’t specify in detail what would be the conditions for this and the UE does not need to provide success / failure response or indication. 
2)	“activateGNSS” is valid only if the UE is configured with Immediate MDT (i.e. with includeLocationInfo). It shall be clear in the stage-3 for which times the network request the UE to keep GNSS activated for MDT, and when the network is no longer requesting the UE to keep GNSS activated for MDT.
3)	Regarding how often to get GNSS location, it is left to UE implementation. There shall be descriptive text that it is desired to have fresh location info with M1 measurements. 
4)	The attempt to do UE GNSS activation for MDT shall be explicitly ordered by OAM, but it is assumed that OAM do not know UE capability. 
5)	Usage of E-CID shall be explicitly ordered by OAM.
6)	It shall be possible to configure usage of both UE GNSS and E-CID, meaning that E-CID is then a backup location method, applied when UE does not provide GNSS location. 
7)	Remove the “SUPL is not precluded” text from stage-2. 
8)	Introduce an additional capability bit to indicate whether the UE supports to report UE Rx-Tx time difference measurement results via RRC signalling, to allow usage of this measurement for MDT. 
9)	Content of R2-123341 can be merged into the Rel-11 Capability CR maintained by DOCOMO.
10)	Both confidence and uncertainty information are included, when available, in the positioning results collected with MDT, for both logged MDT and immediate MDT.



********************************************************************************
In general, we prefer understanding#1, and it is also applicable for LTE SON/MDT features.
Proposal 1: It is proposed RAN2 to confirm understanding#1 for both LTE SON/MDT and NR SON/MDT. If agreeable, there are no specification impacts.

2.2 Discussion on IEs related to Bluetooth/WLAN/Sensor location info
For Bluetooth/WLAN/Sensor location info, the network can indicate some configurations to UE in order to get such information. There are the following ways:
· The IEs includeBT-Meas-r16/includeWLAN-Meas-r16/includeSensor-Meas-r16 can be used to get location information for immediate MDT. These Ies are similar to the usage of the IE includeCommonLocationInfo-r16
· The IEs btNameList-r16/wlanNameList-r16/sensorNameList-r16 can be used to request the UE to attempt to have valid location information for immediate MDT, RLF report and SCGFailureInformation. These Ies are similar to the usage of the IE obtainCommonLocation-r16

Details can be found as below.
	The BT/WLAN/Sensor location configuration info in Measurement Reporting

	EventTriggerConfig/PeriodicalReportConfig
    includeCommonLocationInfo-r16               ENUMERATED {true}                                              OPTIONAL,   -- Need R
    includeBT-Meas-r16                          SetupRelease {BT-NameList-r16}                                 OPTIONAL,   -- Need M
    includeWLAN-Meas-r16                        SetupRelease {WLAN-NameList-r16}                               OPTIONAL,   -- Need M
    includeSensor-Meas-r16                      SetupRelease {Sensor-NameList-r16}                             OPTIONAL    -- Need M


	1>	if the includeWLAN-Meas is configured in the corresponding reportConfig for this measId, set the wlan-LocationInfo of the locationInfo in the measResults as follows:
2>	if available, include the LogMeasResultWLAN, in order of decreasing RSSI for WLAN APs;
1>	if the includeBT-Meas is configured in the corresponding reportConfig for this measId, set the BT-LocationInfo of the locationInfo in the measResults as follows:
2>	if available, include the LogMeasResultBT, in order of decreasing RSSI for Bluetooth beacons;
1>	if the includeSensor-Meas is configured in the corresponding reportConfig for this measId, set the sensor-LocationInfo of the locationInfo in the measResults as follows:
2>	if available, include the sensor-MeasurementInformation;
2>	if available, include the sensor-MotionInformation;



	The BT/WLAN/Sensor location configuration info in OtherConfig

	OtherConfig-v1610
    btNameList-r16                          SetupRelease {BT-NameList-r16}                                OPTIONAL, -- Need M
    wlanNameList-r16                        SetupRelease {WLAN-NameList-r16}                              OPTIONAL, -- Need M
    sensorNameList-r16                      SetupRelease {Sensor-NameList-r16}                            OPTIONAL, -- Need M
    obtainCommonLocation-r16                ENUMERATED {true}                                             OPTIONAL, -- Need R


	1>	if the received otherConfig includes the btNameList:
2>	if btNameList is set to setup, include available Bluetooth measurement results for any subsequent measurement report or any subsequent RLF report and SCGFailureInformation;
1>	if the received otherConfig includes the wlanNameList:
2>	if wlanNameList is set to setup, include available WLAN measurement results for any subsequent measurement report or any subsequent RLF report and SCGFailureInformation;
1>	if the received otherConfig includes the sensorNameList:
2>	if sensorNameList is set to setup, include available Sensor measurement results for any subsequent measurement report or any subsequent RLF report and SCGFailureInformation;
NOTE 2:	The UE is requested to attempt to have valid Bluetooth measurements, WLAN measurements and Sensor measurements whenever sending a measurement report for which it is configured to include these measurements. The UE may not succeed e.g. because the user manually disabled the WLAN or Bluetooth or Sensor hardware. Further details, e.g. regarding when to activate WLAN or Bluetooth or Sensor, are up to UE implementation.



For BT/WLAN/Sensor location info, the configuration part and UE behaviours are similar to common location. However, there is no restriction like “NR configures the field if includeCommonLocationInfo is configured for one or more measurements.”. We think BT/WLAN/Sensor should follow the same logic as understanding#1 so that there will be uniform NW/UE behaviours for location information collection, i.e. both UE and NW should check the IEs includeBT-Meas/includeWLAN-Meas/includeSensor-Meas before applying the IEs btNameList/wlanNameList/sensorNameList.
Proposal 2: It is proposed RAN2 to agree on the following:
· NR can configure IE btNameList, only if NR configures IE includeBT-Meas for one or more measurements (measurement reports)
· NR can configure IE wlanNameList, only if NR configures IE includeWLAN-Meas for one or more measurements (measurement reports)
· NR can configure IE sensorNameList, only if NR configures IE includeSensor-Meas for one or more measurements (measurement reports)

If P2 is agreeable, we suggest capture it in LTE and NR specifications in order to have clear NW/UE behaviours.
Proposal 3: If proposal 2 is agreeable, it is proposed to capture them in Rel-17 36.331 and 38.331 specifications, and the changes can be early implementable.

For BT/WLAN/Sensor related location reporting, if the UE receives both includeBT-Meas and btNameList Ies, the UE will have two lists for BT measurements (WLAN/Sensor related location functionalities also have similar configurations). For the relation between the two lists, our understandings are as below:
· For network, both lists are independent
· For UE, if both lists are present, the UE only applies btNameList/wlanNameList/sensorNameList for both immediate MDT and RLF/SCGFailureInformation reporting

In summary, we have the following proposal:
Proposal 4: If both lists are present (i.e. includeBT-Meas and btNameList, or includeWLAN-Meas and wlanNameList, or includeSensor-Meas and sensorNameList), the UE only applies btNameList/wlanNameList/ sensorNameList for both immediate MDT and RLF/SCGFailureInformation reporting.

If proposal 4 is agreeable, we propose RAN2 to discuss whether/how to capture it in the TS 36.331/TS 38.331.
[bookmark: _Hlk126241948]Proposal 5: If proposal 4 is agreeable, it is proposed RAN2 to discuss whether/how to capture in the TS 36.331/TS 38.331.

3 Conclusion
In this paper, we discuss the location configuration for SON and MDT features, and the location information includes common location, Bluetooth, WLAN and sensor features. Based on our analysis, we propose:
Proposal 1: It is proposed RAN2 to confirm understanding#1 for both LTE SON/MDT and NR SON/MDT. If agreeable, there are no specification impacts.
Proposal 2: It is proposed RAN2 to agree on the following:
· NR can configure IE btNameList, only if NR configures IE includeBT-Meas for one or more measurements (measurement reports)
· NR can configure IE wlanNameList, only if NR configures IE includeWLAN-Meas for one or more measurements (measurement reports)
· NR can configure IE sensorNameList, only if NR configures IE includeSensor-Meas for one or more measurements (measurement reports)

Proposal 3: If proposal 2 is agreeable, it is proposed to capture them in Rel-17 36.331 and 38.331 specifications, and the changes can be early implementable.
Proposal 4: If both lists are present (i.e. includeBT-Meas and btNameList, or includeWLAN-Meas and wlanNameList, or includeSensor-Meas and sensorNameList), the UE only applies btNameList/wlanNameList/ sensorNameList for both immediate MDT and RLF/SCGFailureInformation reporting.
Proposal 5: If proposal 4 is agreeable, it is proposed RAN2 to discuss whether/how to capture in the TS 36.331/TS 38.331.
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