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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)
Initial scope: Continue the discussion on based on the proposals from R2-2103628, R2-2103749 and R2-2103076, including the need to send an LS to SA2 and/or CT1

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

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

Initial deadline (for companies' feedback): Wednesday 2021-04-14 22:00 UTC

Initial deadline (for rapporteur's summary in R2-2104364): Thursday 2021-04-15 02:00 UTC

Proposals marked "for agreement" in R2-2104364 not challenged until Thursday 2021-04-15 14:00 UTC will be declared as agreed via email by the session chair. 

For the rest the discussion will continue in a second round of the offline discussion until Monday 2021-04-19. Further details on the scope/intended outcome/exact deadlines to be announced by the session chair after Thursday 2021-04-15 14:00 UTC.

2 Discussion
Issue 1: how to make UE aware of TAC change in SI.
During online discussion, we have made the agreement as follows:

Agreements:
1. When the network stops broadcasting a TAC, the UE needs to know it (FFS on further details)

And we can continue discussing how to make UE know this TAC change. Currently we have two options on table:

Option 1: reuse legacy paging mechanism [1]. When the network stops broadcasting a TAC, it could send a SI change indication.

Option 2: based on validity timers related to TAIs [2]. As the broadcasted TACs may be associated with validity times, especially in Earth-moving scenario, in this case the UE knows when it needs to recheck SI.

Question 1: how to make UE know this TAC change when the network stops broadcasting a TAC?
	Company
	Option 1 or 2? 
	Comments

	Samsung
	1
	Option 1 has the drawback of increased signaling load for paging and Option 2 has the drawback of increased SIB overhead.

	MediaTek
	Option-1, but
	The legacy SI change indication method can be reused here since the SI information is changing. 

However, it is not necessary to always send this indication to the UE when tracking area information changes. If the cell stopped covering a tracking area on the ground, all UEs in that tracking area will no longer be served by that cell. Therefore the indication will not bring any additional benefit. 

	Huawei, HiSilicon
	Option1
	Legacy mechanism can be reused. Further enhancement can be considered when it’s clear how large the Tracking Area is and how many TAs one NTN cell can cover.

	
	
	

	
	
	

	
	
	

	
	
	


Issue 2: how many TACs for one PLMN does AS layer indicate to NAS layer.

When more than one TAC per PLMN is broadcasted in NTN cell, we need to figure out how to indicate TAC to NAS layer. In current TS 38.304, we only have the basic principle “In the UE, the AS shall report tracking area information to the NAS”. And normally the AS only indicates one TAC for the PLMN to NAS. But in order to provide the complete information to NAS, it seems necessary to indicate all received TACs to NAS layer. So we also have two options to consider:

Option 1: AS indicates only single TAC to NAS layer, even if more than one TAC for a PLMN is broadcasted in NTN cell;
Option 2: AS indicates all received TACs to NAS layer. It means when one TAC for a PLMN is broadcasted, AS layer indicates one TAC to NAS layer, and when more than one TAC for a PLMN is broadcasted, AS layer indicates all of them to NAS layer.

Question 2: how many TACs for one PLMN does AS layer indicate to NAS layer?
	Company
	Option 1 or 2? 
	Comments

	Samsung
	Any
	Eventually, we would need to address the issue of relating the UE location to a specific TA when a beam covers multiple TAs, especially in the region with country borders. 

	MediaTek
	Option 2
	AS layer should report all TACs to the NAS layer.

	Huawei, HiSilicon
	Option 2
	It would be good to provide all TAC information to NAS, and let NAS do its job.

	
	
	

	
	
	

	
	
	

	
	
	


Question 3: For Q2, if option 1 is adopted, do companies further agree that UE uses the timing information associated to the broadcasted TAC when selecting which TAC to update to NAS layer as well as when performing location update?
	Company
	Yes or No?
	Comments

	Samsung
	No
	This may not work well because TAs may be irregular and multiple TAs could be valid in the beam where the UE is located.

	MediaTek
	No
	Agree with Samsung that timing information is not needed.

	Huawei, HiSilicon
	No
	For Q2, we suggest to go with option 2.

	
	
	

	
	
	

	
	
	

	
	
	


Issue 3: RAN2 assume that if none of the TAC included in SI belongs to the TAI list, UE triggers TAU.
In both [1] and [2], the TAU principle has been mentioned and we suggest RAN2 to assume that if none of the TAC included in SI belongs to the TAI list, UE triggers TAU.

Question 4: Do companies agree that RAN2 assume UE does not do TAU if one of the currently broadcasted TAC belongs to UE’s registration area?
	Company
	Yes or No? 
	Comments

	Samsung
	Yes
	

	MediaTek
	Yes
	

	Huawei, HiSilicon
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	


Issue 4: the need of a LS to CT1 (CC RAN3 and SA2)
We see RAN2’s agreement on multiple TACs per PLMN may have some impact on CA1/SA2/RAN3, so a LS is recommended [2]. And according to our further discussion on Q2 and Q4, i.e. RAN2 assume UE does not do TAU if one of the currently broadcasted TAC belongs to UE’s registration area (if agreed), and AS indicates all received TACs to NAS layer (if agreed), we also need to inform CT1/SA2/RAN3 of our progress.
Question 5: Do companies agree that RAN2 should send a LS to CT1 and CC RAN3 and SA2? The content could include our agreement on multiple broadcasted TACs per PLMN, and our conclusion on Q2 and Q4 (if available)?
	Company
	Yes or No? 
	Comments

	Samsung
	No
	After RAN2 agrees on supporting one or more TAC update methods (hard, soft, virtual), such LS would be more helpful. If VTA is adopted, there is a single TAI on the radio interface and the N2 interface.

	MediaTek
	Yes
	We think RAN2 needs to send LS to CT1 as there are significant overlaps between RAN2 and CT1 in this aspect.

	Huawei, HiSilicon
	Yes
	A LS is needed, as multiple TACs related agreements have significant impact on CT1.

	
	
	

	
	
	

	
	
	

	
	
	


Issue 5: Virtual Tracking Area
The following observation and proposal are quoted from [3]:
	Observation 1. When multiple TAIs are broadcast by an NTN cell to implement Earth-fixed Tracking Areas, the TA management becomes quite complex at the gNB and the UE, SIB1 overhead increases, and reliability of SIB1 detection may also be affected adversely. 

Proposal 1. We suggest that RAN2 consider the concept of a Virtual Tracking Area as a candidate option to simplify the TA management and to continue to ensure reliable detection of SIB1. 


And regarding how the mechanism works, it is described as below [3]:

	In the VTA approach, the gNB transmits a single TAI in a cell like R16. The UE and the AMF are aware of the mapping between the VTA and TAIs in different time windows. Predictable platform movements (e.g., LEO satellites) can be used to easily determine such mapping. The AMF registers the UE in a Virtual Registration Area (VRA) that consists of VTAs. The VRA is equivalent to the R16 TAI List. The UE compares the TAI broadcast in SIB1 with the set of TAIs associated with the VRA at the current instant. In support of the mobility-based registration update, the UE does not send a Registration Request as long as the TAI in SIB1 is in the VRA.


Question 6: Do companies agree that RAN2 consider Virtual Tracking Area as the alternative to the soft TAC update approach?
	Company
	Yes or No? 
	Comments

	Samsung
	Yes
	We have serious concerns about the soft TAC update approach due to its practical implementation challenges. The VTA approach is usable for all types of beams: Earth-fixed, quasi-Earth-fixed, and Earth-moving. The VTA approach ensures Earth-fixed TAs called VTAs. In particular, in case of Earth-moving beams, the gNB and the UE processing are significantly simplified and the impact on NAS is minimal because there is a single TAI and existing TAU/registration signaling is essentially reused. In particular, the gNB does not to keep changing its broadcast TAs as its beams cover different Earth-fixed VTAs. The UE’s processing is simplified because the UE needs to compare a single broadcast TAI with its VRA List only once per cell selection/reselection instead of multiple times in a cell (e.g., when TAs are removed). Paging cost does not increase like the soft TAC update approach.  SIB does not need to broadcast more than one TAI, reducing the SIB overhead. The VTA approach avoids the problems mentioned in various questions 1 to 3 above. The soft TAC update approach offers no benefits over the VTA approach in our view. Indeed, RAN2 will have to solve multiple problems such as identifying exactly what TAs to broadcast when TAs being covered by the beam change within SIB1 time period. Please see [3] for a comparison of hard, soft, and virtual TA approaches and details of the VTA approach. 

	MediaTek
	No
	We think VTA approach requires knowledge of when a TAI (broadcast by the satellite) serves a VTA, i.e. time information is needed by the UE. It is not clear how this time information provided to the UE and might create additional overhead.

	Huawei, HiSilicon
	No
	We see this solution is even more complicated than soft TAU, and the concepts of VTA and VRA also impact CN operation, so it can’t be decided by RAN2.

	
	
	

	
	
	

	
	
	

	
	
	


3 Conclusion
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