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1. Introduction 
This document provides summary report of the following email discussion.
· [AT114-e][107][NTN] TAC update (Qualcomm)

Initial scope: Discuss mechanism for TAC update 

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): Friday 2021-05-21 10:00 UTC

Initial deadline (for rapporteur's summary in R2-2106525): Friday 2021-05-21 18:00

Proposals marked "for agreement" in R2-2106525 not challenged until Monday 2021-05-24 10:00 UTC will be declared as agreed via email by the session chair. 
For the rest the discussion will continue online in the Monday CB session.

2. Discussion 

In RAN2#113e and RAN2#113bis-e meeting, following agreements were made.

Agreements:

1.
In NTN, the network may broadcast more than one TACs per PLMN in a cell, which is to up to network implementation.

2.
When the network stops broadcasting a TAC, the UE needs to know it (FFS on further details)

3.
RAN2 assume UE does not do TAU if one of the currently broadcasted TAC belongs to UE’s registration area.

4.
RAN2 confirm that in NTN when TAC change in SI happens is up to network implementation, i.e. it may not exactly sync up with real-time illumination on ground.

5.
Send a LS to CT1 and SA2, with Cc RAN3. The content is: currently RAN2 has two options on table, and the preference is “AS indicates all received TACs to NAS layer when more than one TAC per PLMN is broadcasted in NTN cell”, compared to “AS still reports only one TAC to NAS layer”, and ask for CT1’s feedback. Also include justification for RAN2 preference

One outstanding issue for RAN2 is that how UE is notified when there is a change in TAC. There are currently three solutions brought up.

Option#1: Network can trigger SI update procedure (i.e., sending short paging message) [1]
Option#2: Time information is provided when to check SIB for update [2]
Option#3: Virtual Tracking Area (mapping of TA and time) is configured to UE [3]
Let’s begin with option#1. But before that it is important to understand the previous agreements.

RAN2#113bis agreement:
RAN2 confirm that in NTN when TAC change in SI happens is up to network implementation, i.e. it may not exactly sync up with real-time illumination on ground.
RAN2#113 agreement:
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
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Figure 1 TAC update scenarios
Therefore, the UE would not know if it is physically in TAC1 or TAC2 geographical area. What the UE knows is it is in the geographical area covered by broadcast TAC.
Q1. Is this RAN2 understanding that if the UE does not map it’s geographical location to TAC, the UE registered with TAC1 might be physically present (or moved) in the earth fixed tracking area logically belonging to TAC2 without triggering registration (where the UE may not be registered with TAC2)?
	Company
	Hard TAC update (Yes/No)
	Soft TAC update (Yes/No)
	Comments

	
	
	
	

	
	
	
	


RAN2#113bis agreement
When the network stops broadcasting a TAC, the UE needs to know it (FFS on further details)

For option#1, network will send short paging message in all possible POs of all UEs at least once during SI modification period. Network would not know if the UE missed the paging or didn’t receive correctly, therefore, network implementation might repeat the paging to UEs.

This would require consuming precious paging resource. For UEs, any paging for MT call will be delayed. In addition, UE would not know if the paging message received is due to solely TAC update or really due to the change in important SI parameters. 
Q2. Do you agree that paging for SI update notification triggered by the stop of TAC1 (but keeps broadcasting TAC2) is unnecessary to those UEs that are registered to TAC2? (i.e., paging does not indicate whether the cell stopped broadcasting TAC1 or TAC2).
	Company
	Yes/No
	Comments

	
	
	

	
	
	


Q3. Do you agree that paging for SI update notification triggered by the stop of a TAC is inefficient in terms of paging resource consumption?

	Company
	Yes/No
	Comments

	
	
	

	
	
	


Q4. Do you agree that paging for SI update notification triggered by the stop of a TAC will impact (or delay) delivery of paging for MT call?

	Company
	Yes/No
	Comments

	
	
	

	
	
	


For Option#2, network does not need to trigger SI update notification procedure. Instead, a time information can be provided to let UE know when it can come back and check SIB to get updated on TAC. 
According to TS 38.331 SIB9, the UTC time counts the number of UTC seconds in 10 ms units since 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Sunday, December 31, 1899 and Monday, January 1, 1900). However, according to [2], reference time can be SFN = 0 significantly reducing the signalling overhead. The additional overhead with such time information can be as low as 8 bits. 

Also, according to [2] the time information signalling does not need to be per TAC (its not overhead per TAC). Rather it can be per PLMN or per cell.

Q5. Do you agree that UTC time does not need to be broadcast to provide (hard or soft) TAC update time information to UE to reduce signalling overhead (i.e., simply count since SFN = 0 can be broadcast)?

	Company
	Yes/No
	Comments

	
	
	

	
	
	


Q6. Do you agree that time information on when a TAC broadcasting is stopped can be signalled to UE via NTN specific SIB that carries ephemeris (not necessarily in SIB1)?
	Company
	Yes/No
	Comments

	
	
	

	
	
	


Q7. Do you agree that providing cell specific time information for the next TAC update can be considered as an option for network to notify UE in addition to legacy SI update procedure? Please indicate for both hard and soft TAC mechanisms.
	Company
	Hard TAC update (Yes/No)
	Soft TAC update (Yes/No)
	Comments

	
	
	
	

	
	
	
	


The third option is virtual tracking area proposed in [3]. In this proposal, the UE and network need to have same mapping (for VTA#x) to be synchronized at what time UE belongs to what TA broadcast by a cell.
Table 1. Mapping between VTAs and TAs [2]
	Time Window
	VTA #
	TA Set
	VTA #
	TA Set
	VTA #
	TA Set
	And so on…

	t1 to t2
	1
	X, Y
	2
	Y, Z
	3
	Z, A
	.

	t2 to t3
	1
	Y, Z
	2
	Z, A
	3
	A, B
	.

	t3 to t4
	1
	Z, A
	2
	A, B
	
	B, C
	.

	And, so on…
	.
	.
	.
	.
	.
	.
	.


In this case, SA2 may need to be involved in the VTA configuration and mapping of TA.

Note that this concept is similar (though configuration detail can be different) to solution 1 proposed during SI phase, see TR 38.821 subclause “8.2.2.1  Solution 1: Timing window based Registration update and paging” and this was not agreed. 
Q8. Do you agree RAN2 can consider the concept of a Virtual Tracking Area (VTA) as a candidate option for the Tracking Area management in addition to (and not as a replacement of) the soft TAC update approach? If yes, please indicate whether LS needs to be sent to SA2.
	Company
	Yes/No
	Comments

	
	
	

	
	
	


3. Conclusion

To be update
No table of contents entries found.
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