Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2 Meeting #113bis electronic	R2-2103749
Online, April 12 – April 20, 2021

Agenda Item:	8.10.3.1
Source:	Ericsson
Title:	Aspects concerning soft TAC switch
Document for:	Discussion, Decision
1	Introduction
Additionally, RAN2 had an email discussion related to tracking area update aspects:

· [AT113-e][104][NTN] TAC update (CMCC)-Phase II
Scope: Discuss TAC update procedure, based on R2-2101607, R2-2100259, R2-2100742, R2-2100820, R2-2101406
Initial intended outcome: Summary of the offline discussion with e.g.:
· List of proposals for agreement (if any)
· List of proposals that require online discussions
Initial deadline (for companies' feedback): Monday 2021-02-01 11:00 UTC
Initial deadline (for rapporteur's summary in R2-2102014): Monday 2021-02-01 17:00 UTC
Updated scope: Discuss how to capture the proposal introducing soft TAU approach in a way that it's still possible to broadcast one TAC only, when this is sufficient
Updated intended outcome: Summary of the offline discussion with e.g.:
· List of proposals for agreement 
Deadline (for companies' feedback): Wednesday 2021-02-03 18:00 UTC
Deadline (for rapporteur's summary in R2-2102044): Thursday 2021-02-04 02:00 UTC

RAN2 reached the following agreements regarding the tracking area management:


Agreements:
1. In NTN, the UE determines the TA based on the broadcast information (the use of other information is not excluded). In any case RAN2 will not go in a different direction than other groups
2. In NTN, the network may broadcast more than one TACs per PLMN in a cell, which is to up to network implementation.


In this contribution, we provide our view on further details on the soft TAI switch.
[bookmark: _Ref178064866]3 Discussion of the LS
Soft TAI update requires the network to broadcast more than one TAI for a cell and PLMN and it is depicted in Figure 5. 

[image: ]
Figure 5 Tracking area update for Earth moving beams with soft TAI update

It should be noted that the hard TAI shift is subcase of the soft TAI shift from TAI signalling perspective. The hard switch means that each cell can broadcast only one tracking area code. When this is combined with Earth fixed tracking area, it will create fluctuation at the boarder areas of these Earth fixed tracking areas. This hard TAI update is depicted in Figure 4.
 [image: ]
Figure 4 Tracking area update for Earth moving beams with hard TAI update

The details on how UE performs the TAU update in the case of soft TAI update should be discussed. In the simplest option, each time the UE encounters a new TAI, the UE performs a registration update/tracking area update once so that the AMF/MME adds the newly registered TAI to the TAI List. However, it may be that the same cell is still broadcasting at least one TAI that is in the UEs TAI list. Thus, updating every time new TAI is broadcasted might not be the most effcient option. With this, it would also cause several UEs to perform TAU simultanously. 
[bookmark: _Hlk68009402]In the email discussion #104, it was discussed whether TAC change in SI caused by satellite motion will trigger paging for system information change or not. As this is deterministic event and as paging resources are limited in a large cell it seems a lot of resources are wasted for deterministic paging of TAC update SI. . It has also been discussed that the TAI1 and TAI2 may be associated with validity times. In this case the UE knows when it needs to latest make the registration area update or recheck SI or reselect to another cell. Also from UE perspective, relying on the validity time is less power consuming than monitoring and detecting PDCCH.

[bookmark: _Toc54336190][bookmark: _Toc68194667]RAN2 to agree on the use of validity timers related to TAIs 
[bookmark: _Toc68194668]RAN2 to agree that TAC update in SI does not cause paging for SI update.

Typically the Access Stratum (AS) layer in the UE reads the tracking area from the system information. The AS layer in the UE then delivers the TAI to the Non-Access Stratum (NAS) layer in the UE, via a UE-internal interface. The NAS layer thus always receives a single current TAI from AS layer. The NAS layer will then check if the TAC reported from the AS layer is included in the UE’s current Registration Area (TAI list). If not, the UE will trigger a mobility Registration (Tracking Area Update). If it is in the TAI List, the UE will not trigger a mobility Registration. 
Now, if there are multiple TACs in the system information of one cell it is not clear if and how the AS layer and/or the NAS layer in the UE should handle multiple TACs. If the AS layer reports all TAIs to the NAS layer, this breaks the fundamental assumption in the NAS layer that there is always a single current TAI. Thus it is preferred that UE anyway reports only one TAC to NAS layer. 


[bookmark: _Toc68194665]If the AS layer reports all TAIs to the NAS layer, this breaks the fundamental assumption in the NAS layer that there is always a single current TAI
A UE that is camping on a cell that currently broadcasts only TAC1, assuming TAC1 is in UE’s registration area there are no actions from the UE as per legacy behaviour. Next time the UE reads system information, a list of TAC are broadcasted, e.g.  TAC1, TAC2 and TAC3. Now, reagardless if TAC2 or TAC3 are or are not in UE’s registration area, NAS should not be updated and the UE would not perform location update either as long as TAC1 is still broadcasted. When TAC1 is not broadcasted but only TAC2 and TAC3, UE updates NAS. UE should select TAC that is in UE’s registration area if available. Further, the timing information associated to the TAC should be taken into account of more than one TAC is in UE’s registration area. Otherwise the UE should do also location update and here as well the timing information associated to the TAC should be taken into account.


[bookmark: _Toc68194669]RAN2 to conclude RAN2 assumes UE indicates only single TAC to NAS layer.
[bookmark: _Toc68194670]RAN2 to conclude RAN2 assumes UE uses the timing information associated to the broadcasted TAC in both when selecting which TAC to update to NAS layer as well as when performing location update. 
[bookmark: _Toc68194671]RAN2 to conclude RAN2 assumes that UE does not do location update if one of the currently broadcasted TAC belongs to UEs registration area.

Even if RAN2 concludes that RAN2 assumes that UE updates NAS only with one TAC RAN2 should inform CT1 to ask for feedback and to take this into account. If RAN2 is not able to conclude on these aspects, RAN2 can formulate options that were discussed and ask CT1 feedback on the options.  
A related aspect is that the gNB, when the UE sends a NAS message, include UE Location Information (ULI) in the NGAP signaling to the Core Network. This ULI contains the Cell ID and TAI of the UE’s current cell. Thus, as this aspect needs to discussed also in SA2 and RAN3 respectively, SA2 and RAN3 should be CC:ed in the LS.

[bookmark: _Toc68194672]RAN2 to send LS to CT1 preferably informing about the conclusion in RAN2 or by presenting options RAN2 discussed and ask for feedback.
[bookmark: _Toc68194673]SA2 and RAN3 should be added as cc in the LS.



Conclusion
In the previous sections we made the following observations: 
Observation 1	If the AS layer reports all TAIs to the NAS layer, this breaks the fundamental assumption in the NAS layer that there is always a single current TAI
Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to agree on the use of validity timers related to TAIs
Proposal 2	RAN2 to agree that TAC update in SI does not cause paging for SI update.
Proposal 3	RAN2 to conclude RAN2 assumes UE indicates only single TAC to NAS layer.
Proposal 4	RAN2 to conclude RAN2 assumes UE uses the timing information associated to the broadcasted TAC in both when selecting which TAC to update to NAS layer as well as when performing location update.
Proposal 5	RAN2 to conclude RAN2 assumes that UE does not do location update if one of the currently broadcasted TAC belongs to UEs registration area.
Proposal 6	RAN2 to send LS to CT1 preferably informing about the conclusion in RAN2 or by presenting options RAN2 discussed and ask for feedback.
Proposal 7	SA2 and RAN3 should be added as cc in the LS.
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