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1. Introduction
This contribution is a follow-up discussion on scheduled cell relation or validity time window [1, 2] (including TAC schedule information) for the moving cells with regards on last RAN3 agreements. We elaborate a solution which responds to the RAN3 agreement to avoid periodic reconfiguration.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Background
RAN3 had following agreement last RAN3#110 meetings:
Cell ID maps to a fixed geographical area:
[bookmark: OLE_LINK30][bookmark: OLE_LINK31]It is agreed that a Cell ID provided to the 5GC within the User Location Information corresponds to a fixed geographical area.
Note, that - dependent on the solution - multiple Cell IDs may correspond to the same geographical area.
Remind RAN3 also agreed that the TAC has fixed geographical area
Minimizing 5GC/NGAP impact:
WA: RAN3 strives for minimizing 5GC/NGAP impact for NTN.
Consequences of network identifiers mapped to fixed geographical areas:
agreement on draft reply LS to RAN2 in R3-207013 (with as little blah blah as possible ;-).
Avoid periodic reconfiguration: agree on the following
Current assumption is that this issue only applies for Xn.
Solutions should not result in periodic configuration update on Xn; one way to achieve this is to provide a “super set” of served cell information and to associate cell information with a “validity time window”. Another way would be to rely on OAM.
3. Discussion
[bookmark: _Toc57376961]As mentioned in [1], the cell management in NTN could be enhance in order to consider the movement of satellite. Then the agreement of last meeting was to avoid periodic configuration update on Xn. In our view, the periodic update is not needed since the neighbour cells relationship could be predicted accurately e.g. based on the ephemeris. It is feasible to provide the serving cell information with a Validity Time Window for the cell management, with such information the gNB knows when the neighbour are available.
The Validity Time Window mentioned above should be included in the Served Cell Information NR IE within the XN SETUP and the NG-RAN NODE CONFIGURATION UPDATE procedure to indicate the start time and the stop time of validity of a cell:

9.2.2.11	Served Cell Information NR
This IE contains cell configuration information of an NR cell that a neighbouring NG-RAN node may need for the Xn AP interface.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	NR-PCI
	M
	
	INTEGER (0..1007, …)
	NR Physical Cell ID
	–
	

	NR CGI
	M
	
	9.2.2.7
	
	–
	

	TAC
	M
	
	9.2.2.5
	Tracking Area Code
	–
	

	RANAC
	O
	
	RAN Area Code
9.2.2.6
	
	–
	

	Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs in SIB1 associated to the NR Cell Identity in the NR CGI IE.
	–
	

	>PLMN Identity
	M
	
	9.2.2.4
	
	–
	

	Validity Time Window
	O
	
	9.2.X.X
	Cell information valid time including start and stop time
	
	



Let’s elaborate more the Validity time window IE. This IE provides information on cell information valid time. It is propose to indicate the time by a choice between a list of start and stop time or a periodic time based on ephemeris. The list of start and stop time could be large and updated. It responds to satellite or HAPS not necessary on regular orbital. To be consistent with the existing expression of time in Volume Timed Report List IE we suggest to use the UTC time encoded in the same format as the first four octets of the 64-bit timestamp format as defined in section 6 of IETF RFC 5905. Other time could be added later as the choice structure is extendable. As second choice, a periodic time could be introduced based on the ephemeris and pending to RAN2 decision for it:
[bookmark: _Toc20955397][bookmark: _Toc29991600][bookmark: _Toc36556001][bookmark: _Toc44497746][bookmark: _Toc45108133][bookmark: _Toc45901753][bookmark: _Toc51850834]9.2.X,X	Validity time window
This IE provides information on cell information valid time.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Validity time window
	M
	
	
	

	>Validity time window List
	
	
	
	

	>>List of time windows
	
	1.. <maxnoofvaliditytimewindow>
	
	

	>>>Start Timestamp
	M
	
	OCTET STRING (SIZE(4))
	UTC time encoded in the same format as the first four octets of the 64-bit timestamp format as defined in section 6 of IETF RFC 5905 [37]. It indicates the start time of the collecting period of the included Usage Count UL IE and Usage Count DL IE.

	>>>EndTimestamp
	M
	
	OCTET STRING (SIZE(4))
	UTC time encoded in the same format as the first four octets of the 64-bit timestamp format as defined in section 6 of IETF RFC 5905 [37]. It indicates the start time of the collecting period of the included Usage Count UL IE and Usage Count DL IE.

	>Validity time window Period
	
	
	
	

	>>Period
	
	
	FFS
	



The maxnoofvaliditytimewindow is FFS.
The gNBs should exchange the Validity time window list and Periodicity via Xn.

The Validity Time Window was introduced last meeting [1, 2] to minimized the X2 signalling and the periodic configuration update on Xn. In NTN discussion there are two types of cell which appear periodically the moving cells and the cells related to a feeder link switch. Indeed the feeder link switch is always from standard perspective illustrated by a change of gNB which makes sense due to the possible distance between the NTN-GW. The neighbouring management of cells which appear periodically due to feeder link switch should have the same benefit as moving cell for the periodic reconfiguration avoidance.   
[bookmark: _GoBack]However we do see a slight difference with moving cell and feeder link cells generated. The cell related to the feeder link switch maps always the NR CGI fixed on ground where the moving cell does not map the NR CGI fixed on ground always (see  R3-206261 and discussion for more detail). The cell related to the feeder link switch should have constant radio signal until they suddenly disappear where the moving cell should have a signal which fades away when the cell moving to next NR CGI … This difference may impact the gNB RRM decisions as example the decision of handover … For this reason we see interest to introduce to Validity Time Window a NTN Operation IE related to moving cell or feeder link switch cell:
9.2.X,X	Validity time window
This IE provides information on cell information valid time.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Validity time window
	M
	
	
	

	…

	NTN Operation 
	O
	
	ENUMERATED (movingcell, feederlinkswitch …)
	



The NTN Operation IE should added to the Validity time period

The other interest of the Validity time window, is also to avoid the periodic configuration update of NG [2]. The Tracking Area (TA) for the NTN uses a common procedure with TA for Terrestrial Network (TN). The TA of the cell in LEO with moving cell changes through geographic area, then 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 Validity time window could then also be reuse 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
	-
	

	>>Validity time window
	O
	
	As defined over Xn
	
	
	



The Validity time window should also apply to the schedule of the TAC for the moving cells.

[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]4. Conclusion
Based on the discussion in this paper, we propose to discuss the following proposal, Huawei is volunteer to provide during the meeting TP for BL CR or CR if any agreement:
1. [bookmark: _Toc423020280]The gNBs should exchange the Validity time window list and Periodicity via Xn.
1. The NTN Operation IE should added to the Validity time period
1. The Validity time window should also apply to the schedule of the TAC for the moving cells.
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