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1. Introduction 
Followings are agreements made in RAN2#115e regarding coarse UE location information.
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

  This document provides report of the following offline discussion.
[AT115-e][102][NTN] LCS aspects (Qualcomm)
Scope: Continue the discussion on p2-p8 from R2-2108848 and then draft reply LS responses to RAN3 (contact Qualcomm) and SA3 (contact Huawei)
Intended outcome: Summary of the offline discussion with e.g.:
· List of proposals for agreement (if any)
· List of proposals for further discussion
· List of proposals that should not be pursued (if any)
Initial deadline (for companies' feedback): Thursday 2021-08-19 1600 UTC
Initial deadline (for rapporteur's summary in R2-2108884): Thursday 2021-08-19 2200 UTC
Deadline for reply LSs: Week2 (after CB session)
Proposals marked "for agreement" in R2-2108884 not challenged until Friday 2021-08-20 1000 UTC will be declared as agreed via email by the session chair (for the rest the discussion will further continue offline until the CB session in Week2).

2. Discussion 
Discussion on p2-p8 from R2-2108848
Please provide your views on the proposal 2 to proposal 8 from R2-2108848 [1].
[bookmark: _Toc79496702][bookmark: _Toc79501466][bookmark: _Toc79502759][bookmark: _Toc79568023][bookmark: _Toc79568979][bookmark: _Toc79569035][bookmark: _Toc79569150][bookmark: _Toc79569479][bookmark: _Toc79569569][bookmark: _Toc79569909][bookmark: _Toc79571136][bookmark: _Toc79571878][bookmark: _Toc79649543][bookmark: _Toc79649902][bookmark: _Toc80012722]The coarse location information is reported in Msg5, i.e., via RRCSetupComplete/RRCResumeComplete message.
	Company
	Agree/Not agree
	Comments

	FGI
	Agree
	

	Samsung
	Agree
	

	Thales
	Agree
	

	Ericsson 
	
	Up to SA3

	OPPO
	
	Up to SA3

	MediaTek
	
	Up to SA3

	
	
	



[bookmark: _Toc79501467][bookmark: _Toc79502760][bookmark: _Toc79568024][bookmark: _Toc79568980][bookmark: _Toc79569036][bookmark: _Toc79569151][bookmark: _Toc79569480][bookmark: _Toc79569570][bookmark: _Toc79569910][bookmark: _Toc79571137][bookmark: _Toc79571879][bookmark: _Toc79649544][bookmark: _Toc79649903][bookmark: _Toc80012723]For coarse UE location reporting during initial access, the location granularity (i.e., accuracy to be 2 km radius or x>2 km radius) is indicated to UE via SIB.
	Company
	Agree/Not agree
	Comments

	FGI
	Not agree
	No sure if reporting X > 2km is beneficial 

	Samsung
	See comments
	We are not clear why the accuracy criterion should be configured with either 2km radius or larger than 2km radius. To the LS, it was asked “RAN2 would like to ask SA3 whether there is privacy concern if a UE reports the location information to NG-RAN with ~2km radius accuracy before AS security is established, e.g. during initial access.”, which sounds to us the accuracy criterion is 2km radius before AS security is established. What we mean is there should be one criterion to remove privacy concern, x km, then why we need additional criterion?  

	Thales
	Not agree
	

	Ericsson
	Not agreed
	There is no need for such. Even if we end up having coarse location reporting during initial access it does not have to be so complicated setup that would need such selection to be ordered in SIB.

	OPPO
	Not agree
	There is no need to further control the granularity as long as SA3 replies with no concern.

	MediaTek
	Not agree
	There is no need to control the granularity prior to RACH.

	
	
	



[bookmark: _Toc79501468][bookmark: _Toc79502761][bookmark: _Toc79568025][bookmark: _Toc79568981][bookmark: _Toc79569037][bookmark: _Toc79569152][bookmark: _Toc79569481][bookmark: _Toc79569571][bookmark: _Toc79569911][bookmark: _Toc79571138][bookmark: _Toc79571880][bookmark: _Toc79649545][bookmark: _Toc79649904][bookmark: _Toc80012724]Enhancements to validate the UE’s coarse location information is needed in Rel-17. 
	Company
	Before AS security
(Yes/No)
	After AS security
(Yes/No)
	Comments

	FGI
	No
	No
	Agreements online:
RAN2 Working Assumption: RAN2 doesn’t need to do anything to ensure that final UE location information at the core network is trustable so far (it's other WGs business to define solutions to verify the UE location)

	Samsung
	See comments
	No
	Whether the reporting of UE’s coarse location information is also required for RRC connected state (after AS security is activated) is FFS. With this FFS, we think after AS security, it’s early to make a decision. For the case before AS security is activated, first we would like to understand the solution better. For example, if the concern is whether the coarse location information reported by the UE is trustworthy before AS security is activated, and the solution is to add some additional information to help the gNB to validate the coarse location information, how we can trust that additional information (that is used for validation) sent by the UE before AS security is activated?   

	Thales
	Yes
	Yes
	We believe that RAN2 should define the necessary signalling enhancement allowing other WGs to define solutions to verify the UE location.
During connected mode, the reporting of TA can be exploited by the network to verify the location.
During the initial access, having the option to send the txRxDiff info along with the reported UE coarse GNSS info will allow the network to verify the UE location and hence prevent risk of selecting wrong core network. It will be beneficial to ensure no additional delay  for a connection set-up especially for emergency calls.

	Ericsson
	no
	no
	With our understanding this would be enough.

	OPPO
	No
	No
	This is out of RAN2’s scope.

	MediaTek
	No
	No
	This is not in RAN2 scope.

	
	
	
	



[bookmark: _Toc79496705][bookmark: _Toc79501469][bookmark: _Toc79502762][bookmark: _Toc79568026][bookmark: _Toc79568982][bookmark: _Toc79569038][bookmark: _Toc79569153][bookmark: _Toc79569482][bookmark: _Toc79569572][bookmark: _Toc79569912][bookmark: _Toc79571139][bookmark: _Toc79571881][bookmark: _Toc79649546][bookmark: _Toc79649905][bookmark: _Toc80012725]The UE reports what location information (i.e., coarse UE location information or finer location information/full GNSS coordinates) to gNB in RRC_CONNECTED, i.e., after AS security has been established.
	Company
	Coarse UE location
(Yes/No)
	Finer UE location
(Yes/No)
	Comments

	FGI
	Yes
	No 
	R1-2107292 shows a toy example when UE reports location acquired from GNSS with the 2km accuracy. In this example, the maximum RTT estimate error is 0.0047ms, which is insignificant for a slot-based scheduling, e.g., NR slot length can be 1ms (0%), 0.5ms (1%), 0.25ms (2%), and 0.125ms (4%), with , respectively.

	Samsung
	No
	Yes
	We think finer UE location information is used after AS security is established unless any similar security issue is raised. We don’t think signalling overhead reduction is not the main intention, which is anyway marginal. Also UE location information can be used to determine HO or etc., which means to us finer UE location would be helpful. 

	Thales
	Yes
	Yes
	The UE should be able to report either coarse or finer UE location as requested by the network during connected mode when AS security is activated. This depends on the service requirement

	Ericsson
	yes
	yes
	UE can report fine or coarse depending on situation. If fine granularity is not feasible, UE can report the coarse location. For coarse reporting it is assumed RAN2 works for a solution. For fine reporting we can use what positioning uses.

	OPPO
	No
	Yes
	Just follow the existing spec on reporting LocationInfo.

	MediaTek
	Yes
	No
	Following the current specs seem enough for Rel-17. Any enhancements to positioning accuracy can be pursued in the future releases. Evaluation of accuracy better than 2km needs to be evaluated first.

	
	
	
	



[bookmark: _Toc79496706][bookmark: _Toc79501470][bookmark: _Toc79502763][bookmark: _Toc79568027][bookmark: _Toc79568983][bookmark: _Toc79569039][bookmark: _Toc79569154][bookmark: _Toc79569483][bookmark: _Toc79569573][bookmark: _Toc79569913][bookmark: _Toc79571140][bookmark: _Toc79571882][bookmark: _Toc79649547][bookmark: _Toc79649906][bookmark: _Toc80012726]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.
	Company
	Agree/Not agree
	Comments

	FGI
	Agree
	

	Samsung
	Agree
	

	Thales
	Agree
	

	Ericsson
	?
	How can we agree something existing would not be possible? 
We should discuss what enhancements RAN2 will specify. We have agreed location based event to trigger the report and RAN2 is working on it. The report itself should be discussed


	OPPO
	Agree
	As supported by the existing spec.

	MediaTek
	Agree
	Current specs allow to report this information.

	
	
	



[bookmark: _Toc79496703][bookmark: _Toc79501471][bookmark: _Toc79502764][bookmark: _Toc79568028][bookmark: _Toc79568984][bookmark: _Toc79569040][bookmark: _Toc79569155][bookmark: _Toc79569484][bookmark: _Toc79569574][bookmark: _Toc79569914][bookmark: _Toc79571141][bookmark: _Toc79571883][bookmark: _Toc79649548][bookmark: _Toc79649907][bookmark: _Toc80012727]Which mechanism(s) is(are) configured by gNB to obtain UE location update of mobile UEs in RRC_CONNECTED?
	Company
	Periodic location reporting
(Yes/No)
	Event triggered location reporting
(Yes/No)
	Aperiodic reporting
(i.e., report upon gNB request, e.g. via DCI)
(Yes/No)
	Comments

	FGI
	Yes
	No
	No 
	If UE speed is 1200km/hr, then UE reports every 3 seconds to maintain 2km accuracy, which seems feasible by RRC. 

	Samsung
	Yes
	Yes
	See comments
	We think the baseline is periodic location reporting and event triggered location reporting (also possibly with event triggered periodic reporting). Then the question is whether we really need aperiodic reporting based on DCI on top of periodic location reporting and/or event triggered location reporting. Need case should be well justified.

	Thales
	Yes
	Yes
	No views
	

	Ericsson
	yes
	yes
	possible
	Offline -103 is discussing location reporting. Better discuss in one place. Only location report format is excluded in that discussion.

	OPPO
	Yes
	Yes
	No
	Just follow the existing spec where includeCommonLocationInfo can be configured for event-triggered reporting and periodical reporting.

	MediaTek
	No
	Yes
	No
	[bookmark: _GoBack]Only event triggered reporting seems enough.

	
	
	
	
	



Draft reply LS responses to RAN3
The draft LS in response to RAN3 LS is provided in R2-2107568 [2]. It is given below for your convenience.
Question 1: RAN3 would like RAN2 to confirm whether the gNB will be able to acquire UE location information with an accuracy comparable to TN cell granularity (e.g. GNSS information or otherwise) after AS security, and also to confirm whether it is possible to provide any level of UE location information (i.e. finer than NTN Uu cell accuracy) before AS security.
RAN2 answer: RAN2 confirms that UE can report GNSS coordinates using existing mechanism in the measurement report. In addition, RAN2 has agreed that the UE will report UE location information with a guaranteed accuracy of an area of ~2km radius in Msg5 during initial access if no privacy issue is identified by SA3.
[bookmark: _Toc80012729]Do you agree with the answer to Question 1? Please provide any suggestion in comments.
	Company
	Agree/Not agree
	Comments

	FGI
	Agree 
	

	Samsung
	Agree
	

	Thales
	Agree
	We believe it is beneficial to clarify that
“NG-RAN is expected to do the CGI mapping based on the received UE coarse GNSS coordination information”

	Ericsson
	agree
	

	OPPO
	Agree 
	

	MediaTek
	Agree
	

	
	
	



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: The UE may report UE’s GNSS coordinates in existing measurement report. The measurement report can be transmitted periodically. In addition, location-based measurement trigger is also introduced such that the UE will trigger the measurement report if it moves by a threshold distance since its last report. Therefore, gNB will be able to determine whether UE has moved far away from the last location report. RAN2 understands it is up to the gNB to determine the crossing of country borders based on the location update and take appropriate action.
[bookmark: _Toc80012730]Do you agree with the answer to Question 3? Please provide any suggestion in comments.
	Company
	Agree/Not agree
	Comments

	FGI
	fine
	However, considering GNSS errors may be from 30m to 100m. Periodic reporting to NW may be more reliable than counting distance by UE.

	Samsung
	See comments
	To us, it seems ok in general. However, isn’t RAN2 answer related to the previous discussions (P5 and P6) in this offline discussion?

	Thales
	Agree
	

	Ericsson
	With modification
	RAN2 has not agreed “UE will trigger the measurement report if it moves by a threshold distance since its last report.”. We need to state only what is agreed by RAN2, not single company views.

	OPPO
	See comments
	Same view with Samsung.

	MediaTek
	With modifications
	As mentioned by Ericsson, the modification of location-based measurement report is not yet agreed.

	
	
	



Question 4: RAN3 requests RAN2, CT1 and SA2 to provide any feedback on above issue (i.e. which TAC should be reported by the gNB in case of multiple broadcast TAC).  

RAN2 answer: The gNB will be able to acquire UE location information at initial access and during connected mode periods. Therefore, it would be possible to map such a location into a TAC (since TAC areas are earth-fixed). RAN2 cannot comment however on whether this approach is appropriate for reporting towards the CN.
[bookmark: _Toc80012731]Do you agree with the answer to Question 4? Please provide any suggestion in comments.
	Company
	Agree/Not agree
	Comments

	FGI
	Agree 
	

	Samsung
	See comments
	When the UE detects it enters into new TAC area among multiple ones and TAU update is needed, then the UE establishes RRC connection with coarse location information. Then the question is whether the coarse location information (with x > 2kms accuracy radius) is enough to determine the corresponding TAC. If not, why not TAC is directly reported by the UE?

	Thales
	Agree
	

	Ericsson
	Not agreed
	We do not know yet about location reporting during initial access. Further, there is offline 107 for the TAC handling. We need to align with that. Propose not to discuss this response here further.

	OPPO
	
	Should coordinate with the output of offline 107.

	MediaTek
	Not Agreed
	The location reporting during initial access needs to be agreed first. The question can be discussed in offline 107.

	
	
	



Draft reply LS responses to SA3
RAN2 also received LS from SA3 and draft LS is provided in R2-2107346 [3]. It is given below for your convenience.
Question 1: What is the purpose of sending A-GNSS based measurements after AS security has been established? Is it for core network reselection after initial core network selection?
RAN2 answer: RAN2 believes that this is for potential core network reselection after initial core network selection. After AS security has been established, LCS procedure via LMF can be initiated to verify UE’s location and check whether UE has selected a PLMN that is allowed to operate in the country of the UE location.
[bookmark: _Toc80012732]Do you agree with the answer to the first Question? Please provide any suggestion in comments.
	Company
	Agree/Not agree
	Comments

	FGI
	Agree 
	

	Thales
	Agree
	However LCS procedure based on UE generated is not considered reliable by SA3-LI 

	Ericsson
	agree
	

	
	
	



Question 2: Are the A-GNSS based measurements used by the applied UE positioning method during LCS procedure or used in a different procedure?
RAN2 answer: RAN2 believes that A-GNSS based measurements are parts of A-GNSS positioning method, and it is during LCS procedure.
[bookmark: _Toc80012733]Do you agree with the answer to the second question? Please provide any suggestion in comments.
	Company
	Agree/Not agree
	Comments

	FGI
	Agree
	

	Thales
	Agree
	

	Ericsson
	agree
	

	
	
	





3. Conclusion
TBD…


4. references
[1] R2-2108848, “[Pre115-e][102][NTN] Summary of AI 8.10.3.1 - LCS aspects only”, Qualcomm Incorporated.
[2] R2-2107568, “[Draft] Reply LS on UE location aspects in NTN”, Qualcomm Incorporated.
[3] R2-2107346, “Draft Reply LS on UE location aspects in NTN”, Huawei, HiSilicon.
3GPP
