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1	Introduction
This document discusses remaining issues on sending UE location to the NG-RAN during initial access based on reply LSs from SA2 [1] and RAN3 [2].   
2	Discussion
In SA3 LS [3], SA3 indicated that sending unprotected location information, before AS security activation, could expose the UE to a security / privacy issue: 

	However, SA3 believes that allowing the UE to send unprotected location information will expose the UE to more risks than not sending it. If a permanent/temporary ID (e.g. SUPI/IMSI, 5G GUTI) is sent together with the location information unprotected at initial access, SA3 is of the view that there could be a privacy issue.
SA3 would also like to remind that the UE location information the network is relying on for AMF selection may not be reliable due to a lack of integrity protection.
Therefore SA3 recommends that RAN2 defines a solution that avoids sending unprotected UE location information to the gNB. 



In response, in RAN2#116bis-e, RAN2 concluded that it is not possible to ignore the security concern raised by SA3 on providing location information before AS security activation. However, at the same time, RAN2 would need to understand the impact of NG-RAN not knowing the UE location information, for example, the impact on NG-RAN selection of a suitable AMF that can serve the UE in its current location. 

In this purpose, RAN2 sent the following LS to SA2/RAN3 requesting their views on not providing UE location information during initial access [4]:  

	[text omitted]
Due to possible privacy issues indicated by SA3, RAN2 is likely to decide that UE does not report to the NG-RAN its coarse GNSS coordinates during initial access (before AS security is activated), for example, for service request and registration area update procedures. RAN2 assumes UE location information can be reported after AS security is activated and network has NTN specific user consent. RAN2 has asked SA3 to work on the NTN specific user consent in Rel-17. RAN2 also understands that, if needed, NG-RAN can reselect an AMF serving a PLMN corresponding to the available UE's current location. This location can be determined by the AMF by invoking UE location procedure (LCS) in connected mode(once AS security is activated) and provided to the NG-RAN.
RAN2 would then like to ask SA2/RAN3 if it's acceptable that no UE location information is reported at the NG-RAN in a NTN network during initial access.



Observation 1: SA2/RAN3 to confirm whether it is acceptable not to report UE location information to the NG-RAN in a NTN deployment during initial access.



In SA2#149-e, SA2 provided the following answer to the above question [1]:  

	[text omitted]
SA2 would thus say that the lack of accurate location information for initial access is acceptable in Release 17 and that the RAN should then provide its best estimate of the UE location in the NGAP Initial UE Message.
SA2 encourages RAN2 to work on supporting accurate location information for initial access in a later release, to optimize call set up time. 



Observation 2: SA2 confirms that it is acceptable, in Rel-17, not to provide UE location information to the NG-RAN during initial access.

However, what is interesting in SA2 LS, is the emphasis that for a later release (e.g. Rel-18), RAN2 is advised to work on a solution that supports providing accurate location information in order to optimize call setup time.

Observation 3: SA2 encourages RAN2 to work on a solution that supports providing accurate location information for initial access in later release. 


In RAN2#117-e, RAN2 considered the above views from SA3 and SA2, and decided that in Rel-17, RAN2 will not support reporting UE location information to NG-RAN during initial access:

	Agreement:
1. In Rel-17, RAN2 does not work on a solution to provide (fine/coarse) UE location information during initial access




Moreover, RAN3 also provided their response to RAN2 question in LS [2]: 

	RAN3 thanks RAN2 for its Liaison in which the following questions was submitted:
Is it acceptable that no UE location information is reported at the NG-RAN in a NTN network during initial access ?

RAN3’s response can be found below:

Without knowledge of the UE location during the initial access, the gNB may not be able to select the correct AMF. 

If this happens, the incorrect AMF de-registers the UE, asks the UE to re-register and may inform NG-RAN with an appropriate NGAP cause value in the NGAP UE CONTEXT RELEASE COMMAND message. On subsequent network access attempt by the UE, the NG-RAN may be able to select the right AMF based on the information from the UE. This translates into a risk of extended UE registration (or connection set-up), but only in extreme cases of large radio cell covering more than 1 country, and only at the transition to RRC CONNECTED state or after significant UE movement.

In addition, the initial mapped cell ID reported over NGAP may not be able to provide the level of granularity that has been requested by SA groups, but it has previously been clarified that this is acceptable at initial access.

There are no significant impacts in RAN3 specifications resulting from this change.

Overall RAN3 confirms that the above is acceptable from RAN3 point of view.



Observation 4: RAN3 confirms that (overall) it is acceptable not to provide UE location information to the NG-RAN during initial access.




However, more importantly in the LS, RAN3 mentioned the case of NG-RAN selecting an incorrect AMF, that subsequently needs to de-register the UE, and the resulting increase in UE connection setup time in this case. 

In our understanding, both SA2 and RAN3 LSs have indicated that without accurate knowledge of UE location information, the NG-RAN may incorrectly select an AMF that is not suitable for serving the UE in its current location, and this results in extended UE connection setup time due to the need to de-register and subsequently register the UE with the correct AMF. 

Observation 5: Not reporting UE location information during initial access could lead to selection of incorrect AMF and risk of extended UE registration.

Observation 6: Following SA2 and RAN3 views it seems necessary for RAN2 to work on a solution that provides accurate location information for initial access in future release.  


[bookmark: _GoBack]Overall based on SA2 [1] and RAN3 [2] views, it seems acceptable, in Rel-17, that RAN2 does not need to support a solution to provide UE location information (i.e. coarse of fine GNSS coordinates) to the NG-RAN for initial access (i.e. before AS security is activated).


Proposal 1: It is acceptable for RAN2 not to work on a solution to provide location information during initial access in release 17.
3	Conclusion
In this contribution we discussed SA2 and RAN3 answers to RAN2 question on whether it is acceptable not to provide UE location information to NG-RAN during initial access. The following are observations in this document:  
Observation 1: SA2/RAN3 to confirm whether it is acceptable not to report UE location information to the NG-RAN in a NTN deployment during initial access.

Observation 2: SA2 confirms that it is acceptable, in Rel-17, not to provide UE location information to the NG-RAN during initial access.

Observation 3: SA2 encourages RAN2 to work on a solution that supports providing accurate location information for initial access in later release.  

Observation 4: RAN3 confirms that (overall) it is acceptable not to provide UE location information to the NG-RAN during initial access.

Observation 5: Not reporting UE location information during initial access could lead to selection of incorrect AMF and risk of extended UE registration.

Observation 6: Following SA2 and RAN3 views it seems necessary for RAN2 to work on a solution that provides accurate location information for initial access in future release.    
 
Proposal 1: It is acceptable for RAN2 not to work on a solution to provide location information during initial access in release 17.
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5	Annex A (LS from SA2 [1]) 
1	Overall description
SA2 thanks RAN2 for the LS in S2-2200079 / R2-2201881 on UE location during initial access in NTN. 
SA2 copies the pertinent portion of this LS below.
	RAN2 had decided (see R2-2109216) that the UE may report to the NG-RAN its coarse GNSS coordinates during initial access (before AS security is activated).The reporting would be under network control (i.e. it could be disabled if/when needed). 

Following liaisons from SA2, SA3 and RAN3 (see R2-2200145/S2-2109337, R2-2200149/S3-214360, R2-2202542/S3i200056) on this, RAN2 is discussing how to progress and requires the views of SA2 and RAN3 to take its decision.

Due to possible privacy issues indicated by SA3, RAN2 is likely to decide that UE does not report to the NG-RAN its coarse GNSS coordinates during initial access (before AS security is activated), for example, for service request and registration area update procedures. RAN2 assumes UE location information can be reported after AS security is activated and network has NTN specific user consent. RAN2 has asked SA3 to work on the NTN specific user consent in Rel-17. RAN2 also understands that, if needed, NG-RAN can reselect an AMF serving a PLMN corresponding to the available UE's current location. This location can be determined by the AMF by invoking UE location procedure (LCS) in connected mode(once AS security is activated) and provided to the NG-RAN.

RAN2 would then like to ask SA2/RAN3 if it's acceptable that no UE location information is reported at the NG-RAN in a NTN network during initial access.



SA2 ANSWER
SA2 would prefer to have UE location information (e.g. CGI and TAI in which the UE is geographically located) available for initial access (i.e. in an NGAP Initial UE Message) in order to assign the most appropriate Registration Area in the case of a Registration. However, this is not absolutely essential since an AMF could be redesigned to assign an updated Registration Area at a later time after UE location information (e.g. CGI, TAI) was provided in a later NGAP message after the security procedures with the UE have been completed. For example, an AMF could make use of the single TAC or list of multiple TACs broadcast in an NR NTN cell, which SA2 assumes can always be provided by NG-RAN for an initial access, to assign an initial Registration Area to a UE, and could later update the Registration Area after being provided with the TAI in which the UE is geographically located if this indicates that some TACs being broadcast are either more or less suitable in the Registration Area. Similarly, when initial access was associated with establishing an emergency services call, provision of a CGI in which a UE is geographically located sometime after initial access (e.g. when the UE sends a NAS PDU Session Establishment Request) could be used to support routing and location of the emergency services call. SA2 would thus say that the lack of accurate location information for initial access is acceptable in Release 17 and that the RAN should then provide its best estimate of the UE location in the NGAP Initial UE Message.
SA2 encourages RAN2 to work on supporting accurate location information for initial access in a later release, to optimize call set up time. 
In addition SA2 informs RAN2 and RAN3 that SA2 has no plan to consider any way for providing the LMF/LCS UE location info obtained by AMF back to RAN. SA2 hypothesis is that the NG-RAN receives a location from the UE after AS security is established, maps that location to a CGI and then sends the CGI as part of the ULI to the AMF.
2	Actions
To RAN2, RAN3
ACTION: 	SA2 asks RAN2 and RAN3 to take the above answers into account in deciding whether and how to support UE location reporting during initial access.
6	Annex B (LS from RAN3 [2]) 

1. Overall Description:

RAN3 thanks RAN2 for its Liaison in which the following questions was submitted:
Is it acceptable that no UE location information is reported at the NG-RAN in a NTN network during initial access ?

RAN3’s response can be found below:

Without knowledge of the UE location during the initial access, the gNB may not be able to select the correct AMF.

If this happens, the incorrect AMF de-registers the UE, asks the UE to re-register and may inform NG-RAN with an appropriate NGAP cause value in the NGAP UE CONTEXT RELEASE COMMAND message. On subsequent network access attempt by the UE, the NG-RAN may be able to select the right AMF based on the information from the UE. This translates into a risk of extended UE registration (or connection set-up), but only in extreme cases of large radio cell covering more than 1 country, and only at the transition to RRC CONNECTED state or after significant UE movement.

In addition, the initial mapped cell ID reported over NGAP may not be able to provide the level of granularity that has been requested by SA groups, but it has previously been clarified that this is acceptable at initial access.

There are no significant impacts in RAN3 specifications resulting from this change.

Overall RAN3 confirms that the above is acceptable from RAN3 point of view.


2. Actions:
[bookmark: _Hlk46227635]To RAN2
ACTION:	RAN3 kindly asks RAN2 to take into account the response above.

