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1. Introduction
There were some discussions on the possible impacts on the CT4 specifications to support NTN, particularly in NGSO scenorios. The paper is to provide an analysis on the issue.



2. Discussion
2.1 5GS integrated NGSO architecture
In our discussion, the satellite has gNB onboard and inter-satellite link. The following figure depicts the system architecture, using NGSO satellites as backhaul and multiple ground based gateway to receive the data coming through satellites, where  the gateway is connected to core network(CN) and the data is routed to the corresponding data network(DN). 
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                                                          Figure 01

In the 5G integrated NGSO satellites architechture, paging becomes complicated due to the large coverage and high speed movement of the NGSO satellites. If paging is sent according to the TA list, this would bring in a huge amont of message exchange which is a disaster to the satellites. 

The following figure02 shows the variation of TA list for the same satellite. We take Sat01 from the given NGSO system as example. As Sat01 moves from location A to location B, the TA list changes from one TA list to another TA list even if the UE stays at the same point, which results in the inconsistency between the TA and UE location. 
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                                                                 Figure 02
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                                                                 Figure 03

The figure03 depicts that the same TA list belongs to different satellites as time goes, which results in the inconsistency between the gNB and TA list. In the existing system, the relationship between gNB and TA list is fixed as time passed. New procedure needs to be involved in order to perform the correct paging. 

Another issue we can see is that even if we could obtain the correct TA list, it would be a huge waste of message if paging is done for all the TAs among the TA list. 



2.2 Analysis the impact
In order to perform the accurate paging under the large coverage of 5G integrated NGSO system, the user location information definition needs to be modified or new IE should be added (this is mentioned in another discussion item). New procedure for paging is required here.


The existing paging as follows:
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The purpose of the Paging procedure is to enable the AMF to page a UE in the specific NG-RAN node.
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Figure 8.5.1.2-1: Paging

The above procedure needs to be modified. Before the paging is sent from AMF to gNB (satellite onboard), AMF has to rechieve the satellite information from the block where satellite information is collected and  restored. On top of that, AMF needs to perform calculation to get the satellite ID and beam ID or other corresponding items for addressing in the given system for  those satellites covering the target UE. 
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This message is sent by the AMF and is used to page a UE in one or several tracking areas.
Direction: AMF  NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	UE Paging Identity
	M
	
	9.3.3.18
	
	YES
	ignore

	Paging DRX
	O
	
	9.3.1.90
	
	YES
	ignore

	TAI List for Paging
	
	1
	
	
	YES
	ignore

	>TAI List for Paging Item
	
	1..<maxnoofTAIforPaging>
	
	
	-
	

	>>TAI
	M
	
	9.3.3.11
	
	-
	

	Paging Priority
	O
	
	9.3.1.78
	
	YES
	ignore

	UE Radio Capability for Paging
	O
	
	9.3.1.68
	
	YES
	ignore

	Paging Origin
	O
	
	9.3.3.22
	
	YES
	ignore

	Assistance Data for Paging
	O
	
	9.3.1.69
	
	YES
	ignore

	NB-IoT Paging eDRX Information
	O
	
	9.3.1.138
	
	YES
	ignore

	NB-IoT Paging DRX
	O
	
	9.3.1.139
	If this IE is present, the Paging DRX IE is ignored.
	YES
	ignore

	Enhanced Coverage Restriction
	O
	
	9.3.1.140
	
	YES
	ignore

	WUS Assistance Information
	O
	
	9.3.1.143
	
	YES
	ignore

	Paging eDRX Information
	O
	
	9.3.1.154
	
	YES
	ignore

	CE-mode-B Restricted
	O
	
	9.3.1.155
	
	YES
	ignore



The above paging message need to be modified for the given NGSO system. We can either keep a default TA list there with new IE added or modify the TA list to UE location information such as the exact location information by using ECEF coordinates or other coordinates format. 

Conclusions:
For CT4 impact, TS38.413 can be impacted unless SA2 decides to add features from the RAN side for the given NGSO system paging in order to keep the  core network  consistency. 


3. Proposal
[bookmark: _Hlk61529092]It is proposed to either add new definitions for ue location indication or make modifications  for paging message and new procedure for paing in TS38.413 or keep CT4 impacts as it is and wait for stage 2 requirements. 
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