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1 Introduction
This document serves as a summary of the following offline discussion:
· [AT116bis-e][110][NTN] UE location during initial access (Thales)


Scope: discuss a possible reply LS to SA2, RAN3, SA3. Also discuss other possible options, if any, to provide location information to the NG-RAN during initial access in a protected manner. 


Intended outcome: offline summary in R2-2201743 and draft reply LS to SA2, RAN3, SA3 in R2-2201744


Deadline (for companies' feedback):  Friday 2022-01-21 06:00 UTC


Deadline (for rapporteur's summary and draft LS):  Friday 2022-01-21 10:00 UTC

2 Contact Information

To make it easier to find the contact delegate for potential follow-up questions, delegates are encouraged to provide their contact information in the following table:

	Company
	Name
	Email

	Thales
	Nicolas Chuberre
	Nicolas.chuberre@thalesaleniaspace.com

	Xiaomi
	Xiaolong Li
	lixiaolong1@xiaomi.com

	
	
	

	
	
	


3 Rational for a LS to SA2, SA3 and RAN3

Note that the following LS have been exchanged between RAN2, SA2, SA3, RAN3 on the reporting of UE location information during initial access: 

· In R2-2109216 “Reply LS on UE location aspects in NTN” (QC), RAN2 agreed 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).

· In R2-2200145 “LS on TAC reporting in ULI and support of SAs and FAs for NR Satellite Access” (QC), SA2 has decided that it is not mandatory to know UE location information for the registration, since it is stated 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 R2-2200149 Reply LS on UE location aspects in NTN (S3-214360; contact: CATT), although SA3 “could not agree on specific security issues caused by the UE sending location information to the gNB.”, SA3 “recommends that RAN2 defines a solution that avoids sending unprotected UE location information to the gNB”.
· In R2-2002542 (S3i200056) “Response LS on the “LS OUT on Location of UEs and associated key issues”” (Rogers),, SA3-LI does not consider the UE reported information as reliable (“The logical location information (Cell ID) shall be reliable, i.e. network-provided or network-verified”) and in R2-2200149 “Reply LS on UE location aspects in NTN” (CATT), SA3 stated that “AMF selection relying on [UE reported information] information, may not be reliable due to a lack of integrity protection.”
Furthermore, RAN3 agreed in clause 16.x.5 Signalling of draft stg2 BL CR [R3-220071] that
“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.
NOTE: 
As described in TS 23.501 [3], the User Location Information may enable the AMF to determine whether the UE is allowed to operate at its present location. Pre-configuration of special mapped cell identifiers may be used to indicate areas outside the serving PLMN’s country.”
4 Discussion

4.1 1st round discussion
On the basis of the LS exchanged on the reporting of UE location information during initial access, RAN2 is discussing different options and requires the views of SA2, SA3 and RAN3 for its decision:

· Option 1: Maintain the agreement that 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). Furthermore the accuracy of the coarse GNSS coordinates could be further relaxed, e.g. ~10km or more instead of ~2km radius initially envisaged.  
· Option 2: Withdraw the agreement that UE may report to the NG-RAN its coarse GNSS coordinates during initial access (before AS security is activated), implying that the NG-RAN would have no information at all about the UE location during initial access.
To take its decision, RAN2 may submit the following questions to SA2, SA3 and/or RAN3.
Question 4.1: Should the following question be addressed to SA3

· Would a higher granularity location information (e.g., in the granularity of 10km or more, i.e. possibly even higher than the typical TN cell size) alleviate the privacy concern when sent together with SUPI/temporary ID during initial access ?

	Company
	Comments

	MediaTek
	It is unlikely that privacy concerns are going to be alleviated by changing the granularity. The overall problem will remain the same. Hence, we suggest to go with Option 2

	Xiaomi
	The requirements from SA2 is the granularity location of UE for NTN is similar to the TN, if we want to report higher granularity location than the typical TN size, we should first check with SA2.


Question 4.2: Should the following question addressed to SA3 ?

· Can solutions be considered to protect/conceal this UE location information based on coarse GNSS coordinates before AS security is established (e.g. as part of Release 18) ?
	Company
	Comments

	MediaTek
	We think this is out of scope of the discussion and waste of RAN2’s time.

	Xiaomi
	We can discuss it in Rel-18.


Question 4.3: Should the following question addressed to SA2 ? 

· Would registration update work efficiently without having knowledge of location information of the mobile UEs (e.g. when NTN beam covers several countries) ?
· note that RAN2 is aware that the UE location information obtained during initial access may not be reliable due to a lack of integrity protection and that the reliability of the information would have to be double-checked

	Company
	Comments

	MediaTek
	The word “efficiently” is subject to interpretation. We should have a clear question for which SA2 can answer “yes/no”. 

	Xiaomi
	There is no need to ask this question since how to verify UE location is already specified by SA2 in TS 23.501.
5.4.11.4
Verification of UE location

In order to ensure that the regulatory requirements are met, the network may be configured to enforce that the selected PLMN is allowed to operate in the country of the UE location by verifying the UE location during Mobility Management and Session Management procedures. In this case, when the AMF receives a NGAP message containing User Location Information for a UE using NR satellite access, the AMF may decide to verify the UE location. If the AMF determines based on the Selected PLMN ID and ULI (including Cell ID) received from the gNB that it is not allowed to operate at the present UE location the AMF should reject any NAS request with a suitable Cause value and, if known in AMF, inform the UE of the country of the UE location. If the UE is already registered to the network when the AMF determines that it is not allowed to operate at the present UE location, the AMF may initiate deregistration of the UE. The AMF should not reject the request or deregister the UE unless it has sufficiently accurate UE location information to determine that the UE is located in a country in which the PLMN is not allowed to operate.

If the AMF, based on the ULI, is not able to determine the UE's location with sufficient accuracy to make a final decision, the AMF proceeds with the Mobility Management or Session Management procedure and may initiate UE location procedure after the Mobility Management or Session Management procedure is complete, as specified in clause 6.10.1 of TS 23.273 [87], to determine the UE location. The AMF shall be prepared to deregister the UE if the information received from LMF indicates that the UE is registered to a PLMN that is not allowed to operate in the country of the UE location.
According to the above specification, if the AMF is not able to determine the UE’s location with sufficient accuracy, the AMF can trigger LCS procedure to acquire the UE accurate location. 



Question 4.4: Should the following question addressed to RAN3 ?

· Can NG-RAN carry out efficiently its procedures without being able to construct the accurate Mapped Cell ID based on the UE location information (e.g., during the initial access or after AS security when NG-RAN has no user consent to obtain UE location report) ?

	Company
	Comments

	MediaTek
	As mentioned in Response to Q 4.3, the word “efficiently” is subject to interpretation. We should have a clear question for which SA2 can answer “yes/no”. 

	Xiaomi
	There is no need for the UE location reporting during the initial access since RAN3 had a reply in the RAN3 LS [R2-2160941]. 
RAN3 understands from the RAN2 response that only the serving NTN Uu cell ID (broadcast cell ID of the serving cell) and the broadcast TAC(s) would be available at initial access. As a consequence, RAN3 assumes that at initial access the gNB is typically not able to provide in the ULI a CGI (Earth fixed) with location granularity similar to the ULI provided in TN; and also at initial access, the CGI provided in the ULI may represent a geographical area spanning multiple TACs. Based on the previous reply from SA2 on this topic, RAN3 also assumes that this is acceptable at system level.
Regarding NNSF (and e.g. country selection), RAN3 understands that there may be cases where the NG-RAN is not able to guarantee the selection of the correct CN at initial access without more precise location information, and this would need to be corrected later by the NG-RAN or the CN. Minimizing the number of actions (e.g. by providing some level of additional location information at initial access) seems useful, if at all possible, and RAN3 would like to ask RAN2 to check such feasibility.

After AS security is setup, RAN3 understands from the RAN2 LS that the NG-RAN will be able to obtain the UE’s location information (e.g. GNSS information or otherwise), and thereby construct a CGI provided in the ULI satisfying accuracy requirements comparable to those for TN.ti 
Based on the previous LS from RAN3, it is acceptable at system level without UE location reporting during the initial access. 



Question 4.5: Should other questions be raised to SA2, SA3 and/or RAN3 ?
	Company
	Comments

	MediaTek
	No

	Xiaomi
	No


Once the list of questions are stable, you may comment the draft LS to SA2, SA3 and/or RAN3

4.2 2nd round discussion
5 Conclusion

To be completed.
6 References

Here below the list of related TDoCs and their observations and proposals:

	TDOC
	Title
	Source
	Agenda item
	Observations and proposals

	R2-2200145
	LS on TAC reporting in ULI and support of SAs and FAs for NR Satellite Access (S2-2109337; contact: Qualcomm)
	SA2
	8.10.1
	SA2#146e previously sent an LS Response to CT1, RAN2 and RAN3 in S2-2106651 entitled “LS Response to Reply LS on UE location aspects in NTN” summarizing four alternative Options (Options A, B, C and D) then being evaluated by SA2 to define how to report a TAC or TACs in the ULI sent over N2 from a gNB to an AMF. SA2 also indicated that “the options for reporting a TAC in a ULI as described above can impact support for mobility registration updating, paging, service areas and forbidden areas”.

SA2 has since agreed that Options C and D can be combined to support TAC reporting in a ULI and that service areas and forbidden areas can be supported in a manner approximating that for TN based on this TAC reporting.

· For NR satellite access, NG-RAN will report all broadcast TACs to AMF as part of ULI.

· 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.

Associated CRs agreed for TSs 23.501 and 23.502 are attached.

SA2 asks CT1, RAN2 and RAN3 to take this new information into account in completing support for NR Satellite Access in Release 17 and to provide any comments, questions or other feedback concerning the new SA2 agreements.

	R2-2200148
	Reply LS on NTN specific User Consent (S3-214349; contact: Qualcomm)
	SA3
	8.10.1
	SA3 would like to thank RAN2 for their LS on NTN specific user consent.
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.

	R2-2200149
	Reply LS on UE location aspects in NTN (S3-214360; contact: CATT)
	SA3
	8.10.1
	SA3 would like to thank RAN2 for their LS on UE location aspects in NTN.
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.

	R2-2200150
	Reply LS on UE location aspects in NTN (S3-214394; contact: Xiaomi)
	SA3
	8.10.1
	SA3 would like to thank RAN2 for their reply LS S3-213822/R2-2109217 on UE location aspects in NTN.
Based on RAN2’s clarification to the questions raised by SA3, SA3 would like to follow up and provide the following complementary views:

-
The A-GNSS based measurements are provided by the UE after AS security establishment, hence are integrity protected against tampering during transmission.

-
As per R2-2109217, the A-GNSS based measurements are sent for core network reselection after initial core network selection, it means that the A-GNSS based measurements provided by the UE in NTN are used in LCS procedure initiated for core network reselection. Therefore, the reliability of the UE-provided A-GNSS based measurements used in NTN is at a comparable level of the reliability requirement for A-GNSS based LCS services.

-
Due to the concern of misbehaving UEs and GNSS spoofing, location information derived at the network side is considered as more reliable.

	R2-2200104
	Reply LS on UE Location Aspects in NTN (R3-216067; contact: Ericsson)
	RAN3
	8.10.1
	RAN3 thanks SA2 for the LS on UE location aspects in NTN.

RAN3 has discussed the options for reporting of TAC in the ULI described by SA2, but no consensus has been reached at this time regarding a RAN3 preferred solution. RAN3 can provide the following observations

· Options A1, A2 and C require the gNB to determine the TAC based on UE location information which can be obtained by the gNB from the UE and may reuse current User Location information IE.

· Option D requires the gNB to send all TACs via a new IE to the AMF, but it may not enable the AMF to discriminate the UE location precisely enough.

· Option B would provide additional information to the gNB which might be beneficial to drive e.g. NNSF. Given that this option has UE impact, RAN3 cannot comment on its feasibility, which requires RAN2 discussion.

· Combinations (e.g. Options C and D, or potentially also option B, if feasible) have also been discussed and may be acceptable to RAN3.

RAN3 has also discussed the possibility to signal additional information to the AMF concerning uncertainty/reliability of the reported NR CGI for the UE. RAN3 cannot determine whether this information is required in the AMF and would like to ask SA2 to comment on this aspect.

	R2-2201405
	DRAFT Reply LS on TAC reporting in ULI and support of SAs and FAs for NR Satellite Access
	China Telecom-munications
	8.10.1
	RAN2 has received an LS from SA2 about TAC reporting in ULI. 

SA2 has since agreed that Options C and D can be combined to support TAC reporting in a ULI and that service areas and forbidden areas can be supported in a manner approximating that for TN based on this TAC reporting.

· For NR satellite access, NG-RAN will report all broadcast TACs to AMF as part of ULI.

· 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.

For Option D, RAN2 has previously reached the assumption that the maximum number of TACs in SIB of NTN is 12 and an LS was sent in R2-2111547 to ask for SA2 confirmation. Considering SA2 supports Option C and D, RAN2 recommends RAN3 to extend the TAI to TAI list in ULI with the recommended maximum number 13 for NTN.

For Option C, there is no extra RAN2 impact apart from UE location reporting in CONNECTED mode after user consent is achieved.

However, SA2 only mentioned the combination of Option C and D, but the relationship between two options is still unclear. Whether Option D is the baseline and Option C is optional? If the answer is NO, could Option C and D can work independently? RAN2 appreciates SA2 to clarify further on this issue.

	R2-2200245
	Discussion on UE location information reporting
	OPPO
	8.10.3.1
	Observation 1 SA3 has security concern on UE reporting unprotected location information.

Proposal 1
RAN2 does not pursue UE reporting unprotected location information during initial access.

Proposal 2: Send LS to SA2 and inform SA2 that UE location procedure has not been discussed in Rel-17 and will be addressed in Rel-18.

	R2-2200212
	Discussion on location reporting
	Intel Corporation
	8.10.3.1
	Observation 1: according to SA3’s reply, there is a privacy issue if the unprotected location information and UE ID are sent together during initial access (i.e. before security is activated).

Observation 2: A separate NTN specific user consent is needed before gNB can configure the UE to report the UE location information, and SA3 is supposed to work on it.

Proposal 1: the agreement on coarse UE location reporting during initial access is withdrawn, and no UE location information is reported to network during initial access (i.e. before security is activated). 

Proposal 2: RAN2 to discuss whether to send a LS to RAN3 and inform that it’s not feasible to specify coarse UE location reporting during initial access in RAN2, since there is privacy concern from SA3 on unprotected information.

Proposal 3: RAN2 confirms R16 periodic location triggering/reporting can be reused in NTN.

Proposal 4: Event D1 based UE location reporting can be configured by gNB to obtain UE location update of mobile UEs in RRC_CONNECTED.

	R2-2200289
	Discussion on UE location reporting
	Huawei, HiSilicon
	8.10.3.1
	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.

	R2-2200445
	Discussion on coarse UE location report
	Qualcomm Incorporated
	8.10.3.1
	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 with accuracy of more than 2km radius, for example, or accuracy of 10km, can be sufficient.

Proposal 1
RAN2 decide whether to stick to RAN2 agreement on coarse location reporting in Msg5 or defer the discussion to Rel-18 to find a better solution for reporting concealed UE coarse location information report during initial access.

Proposal 2
RAN2 address the case when RAN has no user consent to configure the UE to report GNSS-based location information in RRC_CONNECTED.

	R2-2200629
	Discussion on TAC update and LCS in NTN
	Spreadtrum Communications
	8.10.3.1
	Observation 1: Paging load is heavy for TAC update case.

Proposal 1: All the UEs shall monitor the TAC update indication in a special PO.

Proposal 2: If common PO is not applied, broadcasting TAC update time shall be considered.

Proposal 3: If TAC update time is broadcasted, the number of BCCH modification period shall be included in SIB to indicate when the new TAC list is applied. 

Proposal 4: If TA in TAC list is decreased in feeder link switch procedure, paging shall be continued in target cell.

Proposal 5: If other location method is not accurate enough, UE shall report latitude and longitude to gNB.

	R2-2200869
	Views on UE Location Information Reporting in NTN
	CMCC
	8.10.3.1
	Proposal 1: Current periodic measurement report configuration for periodic reporting of UE location can be reused for UE location update in NTN.

Proposal 2: RAN2 need to consider whether the candidate value of reportinterval is enough or not needs to be considered.

	R2-2200987
	On reporting of UE location information
	ZTE corporation, Sanechips
	8.10.3.1
	Proposal 1: Reconfirm RAN2 decision to allow inclusion of UE coarse GNSS coordinates in msg5.

Proposal 2: Specify that inclusion of UE coarse GNSS coordinates in msg5 can be enabled/disabled by the network via system information.

Proposal 3: Re-discuss whether, from RAN2 perspective, the actual accuracy requirement for the coarse GNSS coordinates can be further relaxed (e.g. ~5 or 10km instead of ~2km) and double-check with other affected groups (SA2, RAN3, SA3-LI).

	R2-2200879
	UE location during initial access
	THALES
	8.10.3.1
	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

	R2-2200960
	Reporting virtual location identifier for AMF/PLMN selection and location verification in NTN
	Fraunhofer IIS; Fraunhofer HHI; Thales
	8.10.3.1
	Observation 1: SA3 recommends that RAN2 defines a solution that avoids sending unprotected UE location information to the gNB before activating AS security. 

Observation 2: The UE does not know in which country it is located, without it receiving assistance data enabling country border detection.

Observation 3: The NTN service area can be described by cascading one or more virtual location grid (e.g. rectangular), where the plane has a set of grid points each corresponding to a virtual location identifier. 

Proposal 1: RAN2 to consider an alternative solution of UE location information reporting during the initial access in case the RAN2 agreement on UE coarse location information is re discussed.

Proposal 2: The NG-RAN node shall provide to UE (through pre configuration) assistance data describing reference points/virtual location identifiers (e.g. in ECEF coordinates) of virtual grid able to discriminate country borders.

Proposal 3: UE shall determine its location in terms of virtual location identifier / country (e.g. mapped cell, tracking area, …) based on GNSS measurement in order to allow the NG-RAN to select the AMF / PLMN corresponding to this virtual location identifier.

Proposal 4: The UE shall perform TAC update or initiate PLMN registration procedure if the new UE location is closer to a different virtual location identifier than the one the UE last reported.

	R2-2200715
	Discussion on UE location reporting in NTN
	Xiaomi
	8.10.3.1
	Proposal 6: Reporting UE location with any granularity during initial access is not supported in Rel-17. 

Proposal 2: The gNB can configure RRC connected UE to report its coarse location when gNB doesn’t have the user consent and the UE will report its coarse location based on the request from the gNB.
Proposal 3: The gNB should indicate RRC connected UE to report coarse location or finer location when the gNB configures UE to report its location.
Proposal 4: The RRC connected UE should acquire its location if UE doesn’t have available location when gNB configures the UE to report its location.
Proposal 5: The existing periodic and event triggered-based measurement report configuration should be used for periodic and Event triggered-based UE location reporting.

	R2-2200912
	Event triggered location reporting in NTN
	Sony
	8.10.3.1
	Proposal 1: The working assumption that “Event triggered-based UE location reporting are configured by gNB to obtain UE location update of mobile UEs in RRC_CONNECTED” is agreed.

Proposal 2: UE will send a location information reporting when it moves e.g. 2km beyond its last reported location.

Proposal 3: On TAC reporting, RAN2 to discuss the options A1, A2 and C (see options in RAN3 reply LS R3-216067 on UE location aspects in NTN.)

	R2-2200748
	Discussion on event triggered based UE location report
	ASUSTeK
	8.10.3.1
	Proposal 1: Event triggered-based UE location reporting could be configured by gNB to obtain UE location in RRC_CONNECTED.

Proposal 2: A location-based event could be configured independently from radio-based event for the purpose of UE location report.

	R2-2201080
	On LCS and TAC handling in Rel-17 NTN
	Nokia, Nokia Shanghai Bell
	8.10.3.1
	Observation 1: Response LSs on user location reporting, received from SA3, require RAN2 to rediscuss and possibly change some of the related decisions.

Proposal 1: RAN2 asks SA3 to study and specify NTN-related requirements, assuming the user consent is essential for UE location information reporting.

Proposal 2: Location information in NTN is essential for the whole system to operate. User consent shall not be required each time gNB needs UE location information, but shall be kept at the gNB as a part of UE Context provided by the CN. No new Uu impact is foreseen.

Observation 2: SA3 has expressed concerns regarding privacy when UE reports its location information before AS security is established.

Observation 3: According to SA3, the location information reported by the UE before AS security is established shall not be trusted and taken into account in AMF selection process by the network.

Observation 4: SA3 did not express their support for reporting any UE location information at initial access, including ‘coarse location’.

Observation 5: The lack of UE location information at the network will negatively impact the core selection process. In addition, it makes impossible to use UE’s location for TA estimation before AS security.

Proposal 3: RAN2 acknowledges the lack of UE location information at the network during initial access can lead to incorrect Cell ID mapping or incorrect AMF selection. It is up to SA2 and RAN3 to decide if this is a big issue or acceptable in Rel-17.

Observation 6: the validity timer per TAC leads to an overhead of up to 192 bits.

Observation 7: A smart UE can select the correct TAC after a short initial time.

Observation 8: For moving UEs the network can escalate the paging to the neighbouring cell(s) in one direction.

Proposal 4: RAN2 concludes the validity timer for TAC is not supported for Rel-17 NTN as the overhead is large, gains questionable and alternative simpler solutions exist.

	R2-2201579
	UE location reporting in initial access
	Samsung Research America
	8.10.3.1
	Proposal: Whether UE location reporting is required or not in initial access is configurable by the network.

	R2-2201445
	General aspects for NTN
	Ericsson
	8.10.3.1
	Proposal 1
RAN2 to conclude that SA2 decision is acceptable.

Proposal 2
RAN2 to discuss how to specify the TAC limit per cell over all PLMNs.

Proposal 3
RAN2 to conclude it can finish the work on UE location reporting based on location threshold in February meeting where connected mode aspects are discussed.

	R2-2201447
	Remaining issues on TAC selection and reporting in NTN
	Samsung R&D Institute UK
	8.10.3.1
	Observation 1: In a NTN cell, the UE may select a TAC, which is not consistent with its RA, and would still not perform a mobility registration update procedure, as long as at least one of the broadcast TACs, in the serving cell, is part of the UE’s RA.      

Observation 2: In a NTN cell, the UE may select a TAC which does not corresponds to its geographic location.  

Observation 3: NG-RAN determines the TAC based on its knowledge of the UE location.

Observation 4: NG-RAN will report all broadcast TACs to AMF as part of the ULI.

Observation 5: For the Option C, the NG-RAN selects a TAC, independent of whether this TAC is broadcasted in the serving cell.

Observation 6: For the Option C, the NG-RAN may select a TAC that corresponds to a TA not consistent with the UE’s RA. This may impact support for mobility registration updating, paging, service areas and forbidden areas. 

Observation 7: The Option C may cause security concern due to sending unprotected UE location information to the NG-RAN (e.g. before activation of AS security).

Observation 8: The NG-RAN obtains an NTN specific user consent before acquiring the UE location information.

Observation 9: No TAC selection in the Option D, all TACs are provided by the NG-RAN to the CN in the ULI. This option may have the least impact at the CN side. 

Observation 10: For the Option D, the exact UE location information may be verified by the Network. 

Proposal 1: The UE provides an NTN specific user consent on location information to NG-RAN.

Proposal 2: RAN2 to agree on selection of the Option C and/or Option D.

Proposal 3: RAN2 to provide a reply LS to SA2 with feedback on the selected option(s).

	R2-2201404
	Discussion of reply LS on TAC reporting in NTN
	China Telecom
	8.10.3.1
	Proposal 1: Option D requires no extra RAN2 work. RAN3 can extend the TAI for NTN in ULI with the recommended maximum number 13 from RAN2.

Proposal 2: There is no RAN2 impact for determining TAI apart from UE location reporting in CONNECTED mode after user consent is achieved, which could be included for clarification in the reply LS.

Proposal 3: RAN2 considers the draft reply LS in R2-2201405.

	R2-2201408
	Discussion on left issues on UE location report
	CATT
	8.10.3.1
	Proposal 1: Only the gNB with the user consent is allowed to obtain the UE location from UE, and RAN3 should discuss how to provide the user consent info from 5GC to gNB. 

Proposal 2: UE location will be reported to gNB only when the security is activated.
Proposal 3: RAN2 to clarify that A-GNSS measurement is not included in the UE location report.

Proposal 4: RAN2 to stop discussing the A-GNSS based measurement report topic.

	R2-2201178
	On UE location reporting in NTN
	Apple
	8.10.3.1
	Proposal 1: UE location is not sent by the UE during initial access, before AS security is activated.

Proposal 2: RAN2 assumes that UE location reporting may not always be available in RRC connected state due to user consent considerations and should develop alternate mechanisms that do not depend on UE location availability.


