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1. Introduction
In this document we would like to discuss some enhancements for NTN based on RAN3 agreements. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
Here is the agreement from RAN3 #109-e meeting:
Tracking Area is coupled with geographical area
The Tracking Area (TA) for the NTN uses a common procedure with TA for Terrestrial Network (TN) which could reduce UE to do TAU. The TA of the cell in LEO with moving beam changes through geographic area, should be updated in time by RAN Configuration Update for CN paging. When LEO keeps moving with a fast speed, it makes the RAN Configuration Update procedure happen frequently. Since the satellite orbit is predictable and the number of TACs of a gNB would not be too large because the feeder link will switch when the satellite is too far away from the gNB, time the related TACs could be introduce in NG SET UP procedure (and RAN Configuration Update procedure) to inform AMF that the TACs of the gNB schedule. The time information could be period or absolute time, and will be clarified when the Ephemeris format will be decided by RAN2.
For example, in NG SET UP procedure, TAC could be express as below:
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Global RAN Node ID
	M
	
	9.3.1.5
	
	YES
	reject

	RAN Node Name
	O
	
	PrintableString
(SIZE(1..150, …))
	
	YES
	ignore

	Supported TA List
	
	1
	
	Supported TAs in the NG-RAN node.
	YES
	reject

	>Supported TA Item
	
	1..<maxnoofTACs>
	
	
	-
	

	>>TAC
	M
	
	9.3.3.10
	Broadcast TAC
	-
	

	>>Time information
	O
	
	FFS
	
	
	



Provide the schedule of the TAC for the moving cells.
Here is the working assumption from RAN3 #109-e meeting:
WA: no need to differentiate a TA that contains NTN cells (fixed and/or moving) from a TA which does not
We would like to point that the WA leads to sub-optimal situation. When the NTN TA and the TN TA use the same TAC i.e. the NTN and the TN cells are deployed in the same PLMN. This situation leads to some issues, e.g. the gNBs will page the both network. When the gNBs page in both NTN and TN TAC, it is waste of signalling and power. If the gNBs select NTN or TN TAC to paging, then it is possible to fail to page the UE. While the AMF always know TNT or TN TAC should be paged based on the Registration Update procedure. So it is suggested to introduce an indicator to point out NTN or TN TAC in the CN paging message.
Revert the WA to not different TA that contains NTN cells in order to allow some optimisation.

Besides the fixed TA, below it is a remaining issue having impact on paging that the cell ID should be earth-fixed or earth-moving?
[image: ][image: ][image: ]Here is an example to show the two scenarios:
Figure 1. The original scenario		Figure 2. If cell ID is earth-fixed				Figure 3. If cell ID is earth-moving
Note: To make the case easy to understand, SAT1 is assumed to be static.
In Figure 2, earth-fixed cell ID is illustrated. After that the coverage of SAT2 moves out of the geographical area of cell 2 in Figure 1, the cell ID of SAT2 should change to cell 3. The advantage here, is that the cell ID always has one TAC which is similar with TN. But it has a huge disadvantage that the cell ID from the gNB2 via SAT2 changes. As the definition of CELL ID in TS 38.413 If cell ID changes, the gNB ID should be change as well which may cause complicated network management challenge. l
We would like to keep as design principle to operate earth-moving cell
In Figure 3, earth-moving cell ID is illustrated. When SAT2 moving, the cell ID does not need to change until it connects to another gNB via feeder link switch. In this way, the advantage is the cell ID of SAT2 could maintain a long time. While the disadvantage is the TAC of cell 2 changes while SAT2 moves which leads to another issue. How to broadcast the changeable TAC seems more likely a RAN2 issue. Currently one cell only broadcast single unchangeable TAC per PLMN. Some enhancement could be considered to support earth-moving cell ID.
[bookmark: OLE_LINK83]Further discuss the possibility consider multiple TAC for a cell if earth-moving cell ID
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we propose the following:
1. Provide the schedule of the TAC for the moving cells.
1. Revert the WA to not different TA that contains NTN cells in order to allow some optimisation.
We would like to keep as design principle to operate earth-moving cell.
Further discuss the possibility consider multiple TAC for a cell if earth-moving cell ID
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