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1 Context
In S3i200056 “Response LS on the “LS OUT on Location of UEs and associated key issues”” (Rogers), the SA3-LI stated that:
“In principle, SA3-LI have no objections to the approaches emulating terrestrial cellular networks topologies (cells, tracking areas) to support network access and mobility for a satellite UE.

However, SA3-LI want to emphasize the fundamental LI requirements to be met by any of those approaches:

· The logical location information (Cell ID) shall be reliable, i.e. network-provided or network-verified.

· The logical location shall unambiguously map to the geographical area of the UE physical location. Granularity of such geographical areas needs to be able to provide network location accuracy comparable with terrestrial networks.

· Any solution shall support the ability to enforce the use of a Core Network of PLMN in the country where the UE is physically located. The enforcement needs to also include cross-border service continuity scenarios.”
In R2-2102055 “LS on UE location aspects in NTN” (Thales)

“As part of the WI NR_NTN_solutions, RAN2 has been discussing how to meet SA3-LI and SA2 requirements with regards to regulatory services (including e.g., lawful intercept).

In RAN2’s understanding, the NG-RAN requires UE’s location information in order to 
-             Perform Core Network selection at least in some scenarios;

-             Construct cell ID in User Location Information (ULI) sent to the Core Network including in NGAP  “Initial UE Message” .

The NG-RAN can use the following assistance information:

-             TAC and the broadcast cell ID of the serving cell;

-             Mobility measurements requested by RAN and reported by the UE after AS security has been enabled (as described in TSs 38.300 and 38.331);

-             UE position, obtained from A-GNSS based measurements provided by the UE (as defined in TS 38.305) after AS security has been enabled.”

In R2-2106543 “New LS on UE location aspects in NTN” (CATT), RAN2 indicated that it “will discussing a solution to ensure that the CGI constructed by NG-RAN corresponds to a fixed geographical area with a size comparable with a TN cell with a radius of ~2 km or more for both connected mode and during initial access. In other words, RAN2 intends to develop a solution, to report the UE location to the gNB, with a guaranteed accuracy of an area of ~2km radius (and no better than that). This “~2km” is not to be understood as a recommended cell size for NTN, but rather as an achievable accuracy for initial UE location estimation for this particular use case.”.

Based on this,

· SA2 agreed in TS 23.501 v17.3.0 in clause 6.3.5 “AMF discovery and selection” that “the 5G-AN knows in what country the UE is located”.

· RAN3 has agreed in its stg2 BL CR (R3-220071), that

· in clause 4.x Non-Terrestrial Networks

· “A Tracking Area corresponds to a fixed geographical area. Any respective mapping is configured in the RAN.
· A Mapped Cell ID as specified in subclause 16.x.5”

· in clause 16.x.5 Signalling
· “The gNB is responsible for constructing the Mapped Cell ID based on the UE location info received from the UE. The mapping may be pre-configured (e.g., up to operator’s policy) or up to implementation.”

In R2-2109216 “Reply LS on UE location aspects in NTN” (QC), RAN2 proposed that UE reports during initial access (before AS security is activated) in Msg5 (i.e. via RRCSetupComplete/RRCResumeComplete message), a UE coarse location information referring 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).

Moreover, in S2-2109337 “LS on TAC reporting in ULI and support of SAs and FAs for NR Satellite Access” (QC), it is recalled that “The NG-RAN may determine the TAI the UE is currently located and provide that TAI (if known) to AMF as part of ULI. The ULI contains the TAI for the TA in which the UE is physically located, no matter whether the TAC is broadcasted in the serving radio cell or not. NG-RAN determines the TAC based on its available knowledge of the UE location.”

In S3-214360 ”Reply LS on UE location aspects in NTN” (CATT)

“SA3 discussed the assumption of RAN2, and could not agree on specific security issues caused by the UE sending location information to the gNB. 

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.”

On the basis of the above and given that a UE may be served by a radio cell covering several countries:
Observation 1: RAN2 shall define a solution enabling NG-RAN to determine in which country the UE is located
Observation 2: RAN2 should define a solution that avoids sending unprotected UE location information to the gNB 

2 Discussion
Several options may be considered during the initial access and before AS security is activated:
· Option 1: As per RAN2 prior agreement, UE reports a UE coarse location information (based on GNSS coordinates).
· Option 2: UE reports a logical information corresponding to the geographical area in which the UE is located (e.g. TAI or CGI) assuming that TAI (resp. CGI) are always bounded by country borders.
Option 1 is based on an existing RAN2 agreement. The exact format of the UE coarse location information (FFS on the details, e.g. X MSB bits out of 24 bits of longitude/latitude or GNSS coordinates with ~2km accuracy) shall yet to be defined
Option 2 would require the UE to know (e.g. through pre configuration) the geographical coordinates of Tracking Areas (e.g. center, radius) and compare its GNSS location with the geographical areas of the Tracking Area. The geographical description of Tracking Areas should be defined and maintained on both on UE and network side.
Note that option 2 was considered in SA2 in the satellite architecture study in [3GPP, TR 23.737, “Study on architecture aspects for using satellite access in 5G,”], where a layout of Earth-fixed areas was described (rectangular and hexagonal). Note however, that it was not adopted in SA2.
For the purpose of identifying the country in which UE is located, TAI could be sufficient.
Proposal 1: RAN2 to decide between
· Option 1: UE reports a protected UE location information (based on GNSS coordinates).

· Option 2: UE determines and reports the TAI in which it is located. 
Given observation 2, in both cases, RAN2 may discuss whether to ask SA3 to consider a protection mechanism before AS security is activated if needed/feasible. Given that release 17 is ending soon, is it acceptable to postpone its definition to release 18 ?
Proposal 2: RAN2 to discuss in its LS response to SA3 whether to ask SA3 to consider a protection mechanism before AS security is activated as part of release 18 if needed/feasible

Note that Thales would have preference for option 1 which would prevent managing significant amount of pre-configured information in each UE. Besides, the TAI may also have to be protected (action to SA3 ?) since it may become a global information.
3 Conclusion

We have summarized our proposals below.
Observation 1: RAN2 shall define a solution enabling NG-RAN to determine in which country the UE is located

Observation 2: RAN2 should define a solution that avoids sending unprotected UE location information to the gNB 

Proposal 1: RAN2 to decide between
· Option 1: UE reports a protected UE location information (based on GNSS coordinates).

· Option 2: UE determines and reports the TAI in which it is located to NG-RAN. 
Proposal 2: RAN2 to discuss in its LS response to SA3 whether to ask SA3 to consider a protection mechanism before AS security is activated as part of release 18 if needed/feasible
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