
3GPP TSG-RAN WG3 #114-e	R3-215590
E-meeting, 1st – 11th November 2021

Source:	CATT
[bookmark: Title]Title:	Discussion on indicating TAI toward the Core Network
[bookmark: Source]Agenda Item:	8.1
[bookmark: DocumentFor]Document for:	Discussion and decision

1. Introduction
In this meeting RAN3 received an LS sent from SA2 [1], which answers 2 questions raised by RAN3 [2]. The former question is on UE location and the latter question is on indicating TAI toward the Core Network.
	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).  

Answer from SA2:

SA2 has identified several alternative options for reporting of a TAC in the ULI. 
Option A:	The ULI contains a TAC selected by NG-RAN out of the TAC(s) broadcast by the serving radio cell for the UE. Different options are available for how this TAC is selected. For example: 
1. The TAC could be selected by NG-RAN and correspond to the TA in which the UE is physically located if this is one of the TACs broadcast in the serving radio cell. NG-RAN selects the TAC based on its available knowledge of the UE location. This option does not apply in case the UE is located in a TAI and the corresponding TAC is not broadcast in UE’s serving cell (e.g. in case of hard TAC). 
2. The TAC could be selected by NG-RAN and corresponding to the TA with greatest geographic overlap with the current earth area projected by the NTN Uu cell. 

Option B:	The ULI contains a TAC selected by the UE out of the TAC(s) broadcast by the serving radio cell. The TAC could be selected by the UE based on the Registration Area and other information. The UE provides the selected TAC to NG-RAN and NG-RAN provides it to the CN in the ULI. 
Option C: 	The ULI contains the TAC for the TA in which the UE is physically located, independent of whether the TAC is broadcast in the serving radio cell or not. NG-RAN determines the TAC based on its available knowledge of the UE location. NG-RAN may also indicate in the ULI whether the TAC is broadcast in the serving radio cell.
[bookmark: OLE_LINK43][bookmark: OLE_LINK44]Option D: 	The ULI contains all TAC(s) currently broadcast by the serving radio cell.
There may also be additional options. SA2 would like to highlight that the options have different pros and cons, and that some options may have issues to support e.g. reachability/paging or mobility restrictions, which need to be further evaluated. SA2 would welcome feedback from CT1, RAN2 and RAN3 on the above options.
The support of broadcast of multiple TACs per PLMN and 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 which SA2 commented on already in an LS entitled “LS Response to LS on multiple TACs per PLMN” in S2-2104891 sent from SA2#145e to RAN2, CT1 and CC RAN3. SA2 welcomes feedback, comments and questions from RAN2, RAN3 and CT1 on these aspects.



Based on the incoming LS [1], we briefly analyse the TAC issue in this contribution.
2. Discussion
[bookmark: OLE_LINK78][bookmark: OLE_LINK79]In the LS sent from SA2 four possible methods to indicate the TAI of UE toward the core network. In the first three methods (Option A, B and C), only one TAI is indicated, whereas in the last one method (Option D), multiple TAIs can be indicated.
For Hard TAC broadcast case, NG-RAN only needs to indicate the 5GC the broadcast TAC in the SI of the serving cell where UE is located. In this case, report the TAC where UE is physically located may lead to some issue, e.g. the reported TAC is not broadcasted, which may bring the UE not reachable issue for the paging.
Observation 1: For Hard TAC broadcast case, NG-RAN only needs to indicate the broadcast TAC to 5GC.

For Soft TAC broadcast case, one cell may broadcast one or multiple TACs in the SI. 
If NG-RAN has accurate enough UE location info, it could map the UE location to a geographical fixed area and indicate it in the CGI of the ULI to the AMF. In such case, a unique TAC could be decided. Option A1 and option C are same things.
Base on the previous discussion, we could assume UE location info could be reported to NG-RAN after security is activated, which is accurate enough for CGI mapping. Thus, the location info should be accurate enough for TAC selection. Or the NG-RAN node could use the mapped geographical fixed CGI to map the geographical fixed tracking areas.
Observation 2: For Soft TAC broadcast case, NG-RAN could decide a unique TAC from the UE location info if NG-RAN has accurate enough UE location info.

If NG-RAN could not get the accurate enough UE location info, the option A2 or option D could be applied. 
Whether accurate UE location info could be reported from UE to NG-RAN during initial access (before security is activated) is pending to the RAN2 and SA3.
Observation 3: For Soft TAC broadcast case, NG-RAN may not be able to decide an accurate TAC from the UE location info if NG-RAN could not get the accurate enough UE location info.

The specification impact to support the options in NG-RAN:
· Option A and C have no extra specification impact. 
· Option B has some specific to report the selected TAC in Uu interface. 
· Option D has some impact to report multiple TACs in the ULI information in the N2 interface.
Observation 4: Option A and C has no specification impact to NG-RAN, option B has specification impact to Uu and Option D has some impact to N2.

To minimize or avoid the specification impact to NG-RAN, the unified solution is preferred, i.e. only one TAC is reported from NG-RAN to 5GC in all cases.
Proposal 1: From RAN3 perspective, it’s enough to report only one TAC from NG-RAN to AMF.

From the discussion above, we would propose to reply the LS to SA2 with the following assumptions.
1. For Hard TAC broadcast case, NG-RAN only indicates the 5GC the broadcast TAC of the serving cell.
2. For Soft TAC broadcast case, if NG-RAN could get the accurate enough UE location info, the TAC could be selected by NG-RAN corresponds to the TA in which the UE is physically located.
3. For Soft TAC broadcast case, if NG-RAN could not get accurate enough UE location info, option A2 or option D could be considered. 
4. [bookmark: _GoBack]To minimize or avoid the specification impact to NG-RAN, the unified solution is preferred, i.e. only one TAC is reported from NG-RAN to 5GC in all cases.
Proposal 2: Discuss and agree the draft LS reply in [3].

3. Conclusion
In this contribution, we discussed how to provide the TAI from NG-RAN to 5GC on top of the incoming LS from SA2 [1]. Based on the discussion, we have the following observations and proposals:
Observation 1: For Hard TAC broadcast case, NG-RAN only needs to indicate the broadcast TAC to 5GC.
Observation 2: For Soft TAC broadcast case, NG-RAN could decide a unique TAC from the UE location info if NG-RAN has accurate enough UE location info.
Observation 3: For Soft TAC broadcast case, NG-RAN may not be able to decide an accurate TAC from the UE location info if NG-RAN could not get the accurate enough UE location info.
Observation 4: Option A and C has no specification impact to NG-RAN, option B has specification impact to Uu and Option D has some impact to N2.
Proposal 1: From RAN3 perspective, it’s enough to report only one TAC from NG-RAN to AMF.
Proposal 2: Discuss and agree the draft LS reply in [3].
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