[bookmark: _Ref452454252]3GPP TSG-RAN WG2 Meeting #116-e                                                	 R2-2109969
E-Meeting: November 1-12, 2021                        	              
	 
Agenda item:	8.10.3.1
Source:	Qualcomm Incorporated
Title:	Coarse UE location report in RRC_CONNECTED
Document for:	Discussion and Decision

1. Introduction 
RAN2 has made following agreements in RAN2#115e meeting.
Agreements:
1. If SA3 replies with concern on reporting UE location with any granularity during initial access, RAN2 will revisit agreement/solution for reporting UE location during initial access.
2. UE coarse location information refers to coarse GNSS coordinates (FFS on the details, e.g. X MSB bits out of 24 bits of longitude/latitude or GNSS coordinates with ~2km accuracy). FFS if any enhancements to validate the UE’s coarse location information is needed. FFS whether this is only used in initial access or also in connected
3. If SA3 has no concern reporting coarse location during initial access, the coarse location information is reported in Msg5, i.e., via RRCSetupComplete/RRCResumeComplete message.
4. For coarse UE location reporting during initial access, the location granularity is not indicated to UE via SIB
5. Enhancements to validate the UE ’s coarse location information is not needed from RAN2 perspective. Whether this is needed by the network is up to other WGs.
6. After AS security is established, gNB can obtain a GNSS-based location information from the UE using existing signalling method, i.e., by configuring includeCommonLocationInfo in the corresponding reportConfig. It is up to SA3 to decide whether User Consent is required before NW acquires location information from the UE in NTN. RAN2 discuss whether to send LS to SA3
7. Aperiodic location reporting (e.g., via DCI) is not supported.
8. If accepted by SA3, if the gNB has user consent to obtain UE location in NTN, reporting of finer location information/full GNSS coordinates in RRC_CONNECTED can be supported after AS security is enabled
9. Periodic location reporting can also be configured by gNB to obtain UE location update of mobile UEs in RRC_CONNECTED. RAN2 discuss whether it is part of existing periodic measurement report configuration or a new configuration for periodic reporting of UE location.


Working assumption:
1. Event triggered-based UE location reporting are configured by gNB to obtain UE location update of mobile UEs in RRC_CONNECTED

In this document, we provide the details on the need for reporting coarse UE location information in RRC_CONNECTED mode.
2. Discussion 
RAN2 has agreed the definition of coarse UE location information, i.e., it refers to coarse GNSS coordinates. Even though RAN2 has also agreed that coarse UE location information can be transmitted in Msg5, this agreement depends on SA3 decision whether there is any privacy concern. Therefore, RAN2 can wait for any further details on reporting coarse UE location during initial access.
In RRC_CONNECTED, RAN2 has asked SA3 whether to introduce user consent for gNB to configure UE to report GNSS-based location report in dedicated RRC message. Currently RAN does not operate as an LCS client and has no LMF functionality. Therefore, the existing LCS framework is not useful for RAN to determine a UE location. After AS security has been enabled, the NG-RAN can use a more granular UE location information as agreed that the UE can directly report the GNSS location information in RRC message as per network configuration. As part of SON/MDT, such UE location reporting configuration is already possible and same mechanism can be re-used in NTN, i.e., includeCommonLocationInfo can be configured in the corresponding reportConfig for a measurement object. NG-RAN can be allowed to configure UE location reporting, for example, considering subscription-based user consent.   
However, we should also address the following scenario.
· gNB has no user consent (i.e., UE does not provide user consent) for GNSS location information
[bookmark: _Toc84423358][bookmark: _Toc84508749][bookmark: _Toc84508753][bookmark: _Toc85725267][bookmark: _Toc85725378]RAN2 should discuss what to do when NG-RAN has no user consent to configure UE to report UE’s GNSS location information. 
It is possible that user consent for UE location report can be implicit for example, based on UE’s GNSS capability or based on UE’s subscription to access NTN network, however, introduction of user consent is already pending decision in SA3.
It has already been discussed and clear that NG-RAN would need some level of location information for NTN access to work efficiently, for example, the purposes of UE location report include
· Scheduling UE specific Koffset
· Proper measurement configuration
· Constructing more accurate geo-mapped CGI
· Handover including AMF change
· Paging optimization, preparing recommended cells and 
· Selecting tracking area
However, for these purposes the NG-RAN does not need to have UE’s accurate location but just coarse location information. Since 1ms (or a time slot) change in propagation delay results in around 300km change in propagation distance, coarse UE location information in accuracy of even 10km (not 2 km) will be sufficient.

Such blurred UE location information, for example, in accuracy of 10km, can still be sufficient for NG-RAN to update the UE specific scheduling Koffset, SMTC/measurement configuration, geo-mapped CGI, selection of tracking area and paging optimization. Note that CGIs might then need to be defined with lower granularity (e.g. also 10 kms) but that is still comparable with cells for TN. Also, tracking areas are likely to be quite large (e.g. 100-1000 kms across) so there would be no mapping problem.

[bookmark: _Toc84423359][bookmark: _Toc84508750][bookmark: _Toc84508754][bookmark: _Toc85725268][bookmark: _Toc85725379]NG-RAN does not need UE’s accurate GNSS location information in RRC_CONNECTED. Coarse UE location information in accuracy of more than 2km radius, for example, in accuracy of 10km, can be sufficient.
However, for NG-RAN to make decision on handover with AMF change specially when UEs are located close to border area, a finer UE location information would be needed. RAN3 has discussed this issue and RAN2 has already provided following feedback in [1].

Question 3: RAN3 welcomes any feedback from RAN2 on the described case (i.e. the gNB to trigger inter-AMF handover when crossing country borders).
RAN2 answer: RAN2 understands it is up to other working groups to decide on triggering of the N2-based Handover to change the AMF based on available information such as UE location information, if available and reported by UE

It is possible that NG-RAN is aware of situation based on UE’s rough location and coordinates with AMF or location server to address the issue. For example, AMF is LCS client, and it can at any time trigger the LCS procedure to locate the UE more accurately. Therefore, this issue can be addressed by RAN3 and SA2.

From RAN2 perspective, it is sufficient that NG-RAN at least has UE’s coarse location information when there is no user consent to obtain UE’s GNSS-based finer location information or when it incurs way more signaling overhead to obtain GNSS-based location information, e.g., triggering LCS procedure for UE positioning.
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The event trigger-based location report is already a working assumption in RAN2, and it can be used to detect UE’s mobility by NG-RAN. It can be discussed what granularity of location accuracy can be obtained by NG-RAN without user consent.
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3. Conclusion
Following observations and proposals are made.
Observation 1.	RAN2 should discuss what to do when NG-RAN has no user consent to configure UE to report UE’s GNSS location information.
Observation 2.	NG-RAN does not need UE’s accurate GNSS location information in RRC_CONNECTED. Coarse UE location information in accuracy of more than 2km radius, for example, in accuracy of 10km, can be sufficient.
Proposal 1	Support reporting of coarse UE location information in RRC_CONNECTED.
Proposal 2	RAN2 discuss the granularity of coarse UE location information that can be obtained by NG-RAN in RRC_CONNECTED without user consent.
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