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1 Introduction
During the past meetings, RAN2 has discussed UE coarse location reporting during initial access and finer location reporting after AS security is established. The initial requirement comes from SA2. In the LS [1], it is noted that the NG-RAN needs to provide a CGI with the accuracy of a CGI for TN, and provide an accurate CGI after the UE has entered CONNECTED state:
	SA2 believes that the methods indicated in the LS (mobility measurements, and/or UE position obtained from GNSS) may be sufficient to determine a CGI with sufficient accuracy to support services provided in 5GC such as support of emergency services calls. SA2 notes that the accuracy of a CGI may either need to align with the accuracy of a CGI for TN in certain regions such as where an emergency services call needs to be routed to a specific PSAP associated with the current location of a UE, (i.e. the CGI constructed by the NTN based NG-RAN should correspond to a fixed geographical area whose size shall be comparable with a cell for TN), or, the core network may initiate UE location procedure after registration in some cases, e.g. emergency call procedures, which may be used when an N2 provided ULI is considered insufficient, as is currently described e.g. in the Registration procedure in TS 23.502.
SA2 further notes that it is necessary to provide an accurate CGI to 5GC after a UE has entered CONNECTED state.


In RAN2 #115-e, it was agreed that 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) and is reported in MSG5, but if SA3 expresses concern, the agreement will be revisited. It was also agreed that after AS security is established, gNB can obtain a GNSS-based location information from the UE using existing signalling method, and it is up to SA3 to decide whether user consent is required. 
The LSs to SA3 on coarse location and CONNECTED mode location are in [2]

 REF _Ref92187356 \r \h 
[3] respectively, and both replies have been finalized in SA3 #105-e and sent to RAN2 [4]

 REF _Ref92187401 \r \h 
[5]. Moreover, a new LS from SA2 is also received [6].
In this contribution, we discuss the UE location reporting based on the LSs from SA3 and SA2.
2 Discussion
2.1 Coarse location reporting

In RAN2#115-e meeting, RAN2 has agreed to support coarse location reporting during initial access if SA3 agrees. However, according to the reply of SA3, allowing the UE to send unprotected coarse location information will expose the UE to more risks and lead to a privacy issue. Besides, the unprotected coarse location may not be reliable due to a lack of integrity protection. [4]
	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.


Moreover, in the latest LS from SA2 [6], it was expressed that it is unnecessary for the geographic area represented by the CGI to be comparable to a TN cell coverage area during initial access:

	SA2 previously commented on the accuracy/granularity of a reported CGI in an LS entitled “Reply to LS on UE location aspects in NTN” in S2-2103550 sent from SA2#144e to RAN2 and CC’d to RAN3. SA2 reiterates that the geographic area represented by the CGI in a ULI may need to be comparable to a TN cell coverage area in order to support e.g. emergency services, etc. Although, when this is not possible, it can be possible for the 5GCN to obtain a UE location that can be used instead. For an initial access where the UE has just entered an RRC CONNECTED state, SA2 confirms that it is unnecessary for the geographic area represented by the CGI to be comparable to a TN cell coverage area as long this can be supported in a ULI provided subsequently (e.g. in a ULI provided for a subsequent NAS message sent to an AMF).


In our understanding, the coarse location mainly serves two purposes:

1) RAN selects AMF

2) RAN constructs ULI sent to AMF

And the second requirement is considered unnecessary based on the above LS. The only motivation for reporting UE coarse location is the selection of AMF. In TS 23.501, SA2 expects the AMF selected is consistent with the country where the UE is located [7].
	4)
When the UE attempts to establish a signalling connection, and the following conditions are met:

-
the 5G-AN knows in what country the UE is located; and

-
the 5G-AN is connected to AMFs serving different PLMNs of different countries; and

-
the UE provides a 5G-S-TMSI or GUAMI, which indicates an AMF serving a different country to where the UE is currently located; and

-
the 5G-AN is configured to enforce selection of the AMF based on the country the UE is currently located.


Then the 5G-AN shall select an AMF serving a PLMN corresponding to the UE's current location. How 5G-AN selects the AMF in this case is defined in TS 38.410 [125].


But even with coarse location, it is not sure whether the goal can always be achieved at country borders. Considering the security issues raised by SA3, we think an alternative is to wait for AS security to be setup and UE to report its location, and check if the AMF needs to be re-selected. 
Observation 1: During initial access, the selected AMF may not be in the corresponding country, but the AMF can be re-selected after the UE enters CONNECTED mode.
Proposal 1: UE should not report coarse location information to the gNB before AS security is activated.
2.2 CONNECTED mode location reporting

In RAN2#115-e meeting, it was agreed that gNB can obtain a GNSS-based location information from the UE using existing signalling method. The next question is whether User Consent is required before NW acquires location information from the UE in NTN. The question has been sent to SA3 and has been answered by SA3. The NTN specific User Consent should be required before gNB can configure the UE to report the UE location information, according to the local jurisdiction and its regulations. [5]
	Depending on the local jurisdiction and its regulations, NTN specific user consent may be needed before gNB can configure the UE to report the UE location information. 

SA3 is currently introducing new requirements to TS 33.501 for user consent handling. Although such requirements are generic, they may need to be complemented in order to cover the different use cases, such as, in this context, the handling of user consent for UE location information for NTNs. SA3 has not yet studied how this user consent handling can be used specifically for the NTN use case.


Proposal 2: gNB should acquire User Consent for NTN before configure the UE to report the UE location information.
If proposal 2 is agreed, RAN2 should send an LS to RAN3 for subsequent specification development about how to handle user consent for UE location information for NTNs. 
Proposal 3: If proposal 2 is agreed, RAN2 sends an LS to RAN3 for the handling of the user consent.
3 Conclusion

In this contribution, we discuss some details about UE location reporting in NTN and have the following proposals:

Observation 1: During initial access, the selected AMF may not be in the corresponding country, but the AMF can be re-selected after the UE enters CONNECTED mode.

Proposal 1: UE should not report coarse location information to the gNB before AS security is activated.
Proposal 2: gNB should acquire User Consent for NTN before configure the UE to report the UE location information.
Proposal 3: If proposal 2 is agreed, RAN2 sends an LS to RAN3 for the handling of the user consent.
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