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1 Introduction
This document is to collect companies’ views for the following offline discussion:

· [AT113bis-e][105][NTN] TAC update (Huawei)

Final scope: Discuss a revision of proposals from R2-2104364
Final intended outcome: Summary of the offline discussion with e.g.:

· List of proposals for agreement (if any)

· List of proposals that require online discussions

· List of proposals that should not be pursued (if any)

Final deadline (for companies' feedback): Monday 2021-04-19 15:00 UTC
Final deadline (for rapporteur's summary in R2-2104371): Monday 2021-04-19 17:00 UTC
Proposals marked "for agreement" in R2-2104371 not challenged until Tuesday 2021-04-20 08:00 UTC will be declared as agreed via email by the session chair. 

For the rest the discussion will continue online in the Tuesday CB session
Status: Ongoing

2 Discussion

In the first round of offline-105 [1], we made 5 proposals as below:
(22/26)Proposal 1: When the network stops broadcasting a TAC, network can send a SI change indication like legacy to make UE aware of it. Whether and when to send a SI change indication still depends on network implementation. FFS on further enhancement to lower paging signaling overhead.
(23/26)Proposal 2: AS indicates all received TACs to NAS layer when more than one TAC per PLMN is broadcasted in NTN cell.
(25/26)Proposal 3: RAN2 assume UE does not do TAU if one of the currently broadcasted TAC belongs to UE’s registration area.
(22/26)Proposal 4: RAN2 to send a LS to CT1 and CC RAN3 and SA2 to inform them of RAN2’s agreements that affect NAS.
(20/26)Proposal 5: Virtual Tracking Area solution is not considered in R17 NR NTN WI.
Note: CATT’s late input is also counted.
P3 was agreed by email as no one challenged it. And we can continue the second round discussion and try to make more progress.
Regarding P1:
We have got the following comments:

	QC:

The proposal 1 is not acceptable to us. It does not make sense to initiate SI update procedure just for the sake of only TAC update that’s going to happen almost at a fixed period (at which moving cell crosses the tracking area).

With this network might need to page UE (though short paging) in all paging occasions within SI modification period to make sure all UEs are notified and then? Change can happen only at the SI modification boundary?

There is a clear need to further study which is better and possible solutions

1.
paging overhead due to SI update vs

2.
SIB size (as already mentioned, this does not need to be in SIB1, it can be in any other SIB).

Nokia:

We are OK with the proposals and would be happy if RAN2 eventually makes progress in this area. Thus, we believe Proposal 1 is fine as such, especially as there is still an FFS concerning what bothers Qualcomm most (i.e. paging overhead), so companies are encouraged to contribute on this specific issue.
Huawei:

Regarding P1, we have the same understanding as Nokia. Current P1 just confirms network can send SI change indication to let UE know TAC change in SI. And it doesn’t mandate network to page UE every time when TAC changes. It’s still up to network implementation whether and when to page UE. So actually it doesn’t introduce anything new.

To reflect companies’ concern on paging overhead, we add the FFS part in P1 and companies can further contribute on this at next meeting. So we tend to figure QC’s view has been accommodated. Thanks.

Ericsson: 

This should be looked from UE perspective and not from network perspective. When proposal says “network can”, UE cannot rely that network does send paging info and other means need to be considered. While we agree on this, we also believe this was not the intention of the proposal 1. 
Further, The email summary did not capture the issue with the need to time the TAC changes in SIB to match the SI modification period. This will cause potentially very expensive practical limitations when GW need to be physically placed on Earth such that TAC really changes with such that the paging notification can actually be used. 
Additional issue we just noticed is if we introduce that UE can expect paging for TAC change in Rel-17, all Rel-17 users will then pend on this and it is not really possible to change in later Release for NTN due to backwards compatibility issues.


Before we discuss the details of explicit way or the implicit way, we could step backward a bit to discuss some higher level principles which might provide more guidance on solutions.

As QC and Ericsson commented, we haven’t touched the timing relation between TAC change in SI and SI modification period. So we could discuss a question related to this point first.
Question 1: when does TAC change in SI happen?

Option 1: TAC change in SI only happens at the SI modification boundary. It is the same as most legacy SIBs.
Option 2: TAC change in SI can happen within the SI modification period. It means the broadcasted TAC(s) sync up with the real illumination status timely.
	Company
	Option 1 or 2? 
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


In the original P1, whether and when to send SI change indication depends on network implementation, so it implies UE may not get the latest TAC list timely. And Ericsson commented UE can’t rely on this approach. So a higher level question could be discussed, i.e. whether UE needs to know the TAC change as soon as it happens in SI. After we confirm this requirement, we can discuss what kind of solution is needed.

Question 2: whether UE needs to know the TAC change as soon as it happens in SI?
	Company
	Yes or No? 
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Currently in specification the SI change indication doesn’t cover all SI change cases, e.g. changes of timeInfoUTC in SIB9 doesn’t result in system information change notifications. The same question can be asked for further clarification on TAC change.

Question 3: Does TAC change in SI result in system information change notification?
	Company
	Yes or No?
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Regarding P2 and P4
We have got the following comments from Ericsson:

	(22/25)Proposal 2: AS indicates all received TACs to NAS layer when more than one TAC per PLMN is broadcasted in NTN cell.
First of all we do not agree on the content of the proposal but even if RAN2 would make majority decision to assume this the proposal needs to be reworded as RAN2 can only say RAN2 would prefer this.

(21/25)Proposal 4: RAN2 to send a LS to CT1 and CC RAN3 and SA2 to inform them of RAN2’s agreements that affect NAS.
LS should be sent but we need to word it such that we ask for feedback on RAN2 preference, or RAN2 identified options. We strongly think RAN2 should lay out both options as there has not been raised any real RAN2 issue on AS indicating single TAC to NAS. If it is possible from RAN2 perspective to consider both, we should inform CT1 of both option and not just present on way as RAN2 agreement due to email discussion votes showing majority for one of the possible options. 


The intention of P2 is that AS provides full TAC information to NAS, and let NAS handle the Tracking Area management. Considering the majority view and also Ericsson’s concern, a possible compromise could be that we have a working assumption in RAN2 for now, and ask for CT1’s feedback on this working assumption. If CT1 think it’s feasible, then we change the working assumption to formal agreement.
Question 4: Do companies agree that RAN2 make a working assumption that “AS indicates all received TACs to NAS layer when more than one TAC per PLMN is broadcasted in NTN cell”, and send a LS to CT1 to ask for feedback on this working assumption?
	Company
	Yes or No? 
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Regarding P5:
We have got the following comments from Samsung:
	We respectfully object to Proposal 5 at this time. We are open to evaluation of any non-soft TAC update approach. We have serious concerns about the soft TAC update approach and have a strong belief that the VTA approach reduces the amount of processing for both the UE and the gNB and reduces SIB overhead, NGAP overhead (between gNB and AMF), TAI List, and paging load.

We still have not encountered any technical/implementation advantages of the soft TAC update approach compared to the VTA approach so far. 

(19/25)Proposal 5: Virtual Tracking Area solution is not considered in R17 NR NTN WI.

We are suggesting an alternative text for Proposal 5 below.

Proposal 5A: Compare the Virtual Tracking Area solution with soft TAC update approach from the perspective of the UE processing, the gNB processing, SIB updates and overhead, paging requirements, and the AMF processing. Any other alternative to the soft TAC approach FFS.

We fully understand that our VTA proposal currently is in the minority. However, based on the comments and the brevity of its description in the email discussion summary, it is evident that there is lack of clarity among numerous contributors about how the VTA approach works. 

R2-2103076 provides more details about the VTA approach. Here is the clarification on questions raised about the VTA-TA Mapping Table and timing.

The UE and the AMF are provisioned with the VTA-TA mapping that has time-based relationship between the VTA and TAs. Please note that the UE does NOT determine such mapping; it simply makes use of such mapping table. This mapping can be changed via an OTA update when needed, which is expected to be very infrequent such as every few months, if at all. 

The UE needs to check a single TAI with its TAI List (like R16) only once per cell reselection. The gNB does not do any additional processing relative to R16 regarding the TAI broadcast, because it is broadcasting the same constant TAI all the time in that cell associated with a certain PCI/NCGI. In the soft TAC update approach, the gNB needs to continuously check for the time and Earth-fixed TAs being illuminated by the beams of its cell…it is a continuous process.

Please note that even the AMF would need to more complex processing in the soft TAC update approach compared to the VTA approach because it would be getting multiple and time-varying TACs for the same PCI/NCGI from the gNB. The AMF needs some time-based mapping of TAs and gNBs/cells. So, the VTA approach does not impose undue burden on the AMF. Indeed, the existence of a single TAI in the NGAP messages would likely enable the AMF to determine a more compact TAI List in the VTA approach, which would reduce the paging load in the VTA approach compared to the soft TAC update approach.

In our view, the TA management is one of the critical areas for the NTN and we need to invest sufficient time to find an effective solution. 

We will certainly go with the majority (e.g., the soft TAC update approach) and give up on the VTA approach after the contributors have a chance to review our answers/clarifications to their questions/queries and RAN2 has invested time to discuss the alternatives to the soft TAC update approach.

In our view, one more round of long email discussions would likely suffice to have a closure on the fundamental TA management approach: soft TAC update only, VTA only, or both soft TAC update and VTA. We can discuss other important issues such as intra-cell TA crossing, country borders, and virtual cells in such email discussion.


From RAN2 perspective, we already supported soft TAU to address fixed Tracking Areas in Earth-moving scenario. So the higher level discussion point could be do we discuss soft TAU and other approaches in parallel, or we do it one by one.
Question 5: As RAN2 already agreed to support soft TAU, which option would companies like to adopt?

Option 1: Compare other alternatives (including VTA) with soft TAU in parallel.

Option 2: focus on soft TAU at first, and consider other alternatives as second priority.
	Company
	Option 1 or option 2? 
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3 Conclusion

In this offline discussion, we focus on the remaining issues with soft TAU, and we have the following proposals. 
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