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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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In the NGSO satellites with gNB onboard integrated 5G communication system, the PLMN and TA is not the good option for the access and mobility management due to the high speed of the satellite movement.

The following figure01 and figure 02 are showing that the tracking area of the gNB keeps changing as the satellite moves.
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                                                    Figure 01
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                                               Figure 02

Since the satellites keep moving at high speed, the related coverages change all the time which results in the cells variation.  This makes the traditional method using TA to indicate the change of UE location not applicable here. 

The UE location is very important in access and mobility management, particularly in NGSO satellites integrated 5G communication system. It’ll be used to help choose the proper satellite for access and perform accurate paging. 

It is observed that there is no solution for access and mobility management when PLMN and TA is not good to use. Actually, there is no description for the satellite accces when the satellites have gNB onboard and inter-satellite link. Companies are using their own method to implement the satellite access for NGSO satellites integrated 5G communication system. 


2.2 Analysis the impact
In order to track the UE location without TA, new definition for user information location and new procedure for UE location tracking needs to be proposed. 


The major two parts need to be solved are 
1) Define the new user location information
2) Define the procedure to obtain the user location, including . 


In TS 38.413:
The user location is defined as:

	>NR user location information
	
	
	
	
	
	

	>>NR CGI
	M
	
	9.3.1.7
	
	-
	

	>>TAI
	M
	
	9.3.3.11
	
	-
	

	>>Age of Location
	O
	
	Time Stamp
9.3.1.75
	Indicates the UTC time when the location information was generated.
	-
	


Since there is no TA and CGI information available for UE location, new features need to be defined for UE location indication. 

Same changes should be made in TS 29518 for UE location information.

TS 29518
[bookmark: _Toc25156377][bookmark: _Toc34124679][bookmark: _Toc43207803][bookmark: _Toc49857273][bookmark: _Toc56677109][bookmark: _Toc56691632][bookmark: _Toc56698896][bookmark: _Toc82710163]6.1.6.2.20	Type: RegistrationContextContainer
Table 6.1.6.2.20-1: Definition of type RegistrationContextContainer
	Attribute name
	Data type
	P
	Cardinality
	Description

	ueContext
	UeContext
	M
	1
	This IE shall contain the UE Context information.

	localTimeZone
	TimeZone
	O
	0..1
	This IE contains the time zone UE is currently located.

	anType
	AccessType
	M
	1
	This IE shall contain the current access type of the UE.

	anN2ApId
	integer
	M
	1
	This IE shall contain the RAN UE NGAP ID over N2 interface.

	ranNodeId
	GlobalRanNodeId
	M
	1
	This IE shall contain the Global RAN Node ID. The IE shall contain either the gNB ID or the NG-eNB ID.

	initialAmfName
	AmfName
	M
	1
	This IE shall contain the AMF Name of the initial AMF.

	userLocation
	UserLocation
	M
	1
	This IE shall contain the user location received from 5G-AN.

	anN2IPv4Addr
	Ipv4Addr
	C
	0..1
	If the Access Network N2 interface is using IPv4 address, this IE shall be included.

	anN2IPv6Addr
	Ipv6Addr
	C
	0..1
	If the Access Network N2 interface is using IPv6 address, this IE shall be included.

	rrcEstCause
	string
	C
	0..1
	This IE shall contain the RRC Establishment Cause, if received from the 5G-AN (See 3GPP TS 38.413 [12], clause 9.2.5.1).
It carries the value in hexadecimal representation
Pattern: '^[0-9a-fA-F]+$'

	ueContextRequest
	boolean
	C
	0..1
	This IE shall contain the indication on whether UE context including security information needs to be setup at the NG-RAN, if received from the NG-RAN by the initial AMF (See 3GPP TS 38.413 [12], clause 9.2.5.1).

When present, it shall be set as follows:
- true: UE context including security information needs to be setup at the NG-RAN.
- false (default): UE context including security information does not need to be setup at the NG-RAN.

	initialAmfN2ApId
	integer
	C
	0..1
	This IE shall contain the AMF UE NGAP ID of the initial AMF over N2 interface, if available.

	allowedNssai
	AllowedNssai
	O
	0..1
	This IE contains the allowed NSSAI of the UE. This IE also contains the mapped home network S-NSSAI for each allowed S-NSSAI.

	configuredNssai
	array(ConfiguredSnssai)
	O
	1..N
	This IE shall contain the configured S-NSSAI(s) authorized by the NSSF in the serving PLMN, if received from the NSSF.  

	rejectedNssaiInPlmn
	array(Snssai)
	O
	1..N
	This IE shall contain the rejected NSSAI in the PLMN, if received from the NSSF.

	rejectedNssaiInTa
	array(Snssai)
	O
	1..N
	This IE shall contain the rejected NSSAI in the current TA, if received from the NSSF.

	selectedPlmnId
	PlmnId
	O
	0..1
	This IE shall contain the selected PLMN Id for the non-3GPP access, if received from the 5G-AN (See 3GPP TS 38.413 [12], clause 9.2.5.1).

	iabNodeInd
	boolean
	O
	0..1
	This IE shall contain the IAB Node Indication, if received from the 5G-AN (See 3GPP TS 38.413 [12], clause 9.2.5.1).

When present, it shall be set as follows:
- true: 5G-AN is an IAB Node.
	- false (default): 5G-AN is not an IAB Node.


	ceModeBInd
	CeModeBInd
	O
	0..1
	This IE shall contain the CE-mode-B Support Indicator, if received from the 5G-AN (See 3GPP TS 38.413 [12], clause 9.2.5.1).


	lteMInd
	LteMInd
	O
	0..1
	This IE shall contain the LTE-M Indication, if received from the 5G-AN (See 3GPP TS 38.413 [12], clause 9.2.5.1).


	authenticatedInd
	boolean
	O
	0..1
	This IE shall contain the Authenticated Indication, if received from the 5G-AN (See 3GPP TS 38.413 [12], clause 9.2.5.1).

This IE shall be set as follows:
- true: authenticated by the 5G-AN;
	- false (default): unauthenticated by the 5G-AN.


	npnAccessInfo
	NpnAccessInfo
	O
	0..1
	This IE shall contain the NPN Access Information, if received from the 5G-AN (See 3GPP TS 38.413 [12], clause 9.2.5.1).



TS38.413
[bookmark: _Toc20955180][bookmark: _Toc29503629][bookmark: _Toc29504213][bookmark: _Toc29504797][bookmark: _Toc36553243][bookmark: _Toc36554970][bookmark: _Toc45652281][bookmark: _Toc45658713][bookmark: _Toc45720533][bookmark: _Toc45798413][bookmark: _Toc45897802][bookmark: _Toc51746006][bookmark: _Toc64446270][bookmark: _Toc73982140][bookmark: _Toc81304724]9.3.1.16	User Location Information
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CHOICE User Location Information
	M
	
	
	
	-
	

	>E-UTRA user location information
	
	
	
	
	
	

	>>E-UTRA CGI
	M
	
	9.3.1.9
	
	-
	

	>>TAI
	M
	
	9.3.3.11
	
	-
	

	>>Age of Location
	O
	
	Time Stamp
9.3.1.75
	Indicates the UTC time when the location information was generated.
	-
	

	>>PSCell Information
	O
	
	NG-RAN CGI
9.3.1.73
	
	YES
	ignore

	>NR user location information
	
	
	
	
	
	

	>>NR CGI
	M
	
	9.3.1.7
	
	-
	

	>>TAI
	M
	
	9.3.3.11
	
	-
	

	>>Age of Location
	O
	
	Time Stamp
9.3.1.75
	Indicates the UTC time when the location information was generated.
	-
	

	>>PSCell Information
	O
	
	NG-RAN CGI
9.3.1.73
	
	YES
	ignore

	[bookmark: _Hlk44345107]>>NID
	O
	
	9.3.3.42
	
	YES
	reject

	>N3IWF user location information
	
	
	
	
	
	

	>>IP Address
	M
	
	Transport Layer Address 
9.3.2.4
	UE's local IP address used to reach the N3IWF
	-
	

	>>Port Number
	O
	
	OCTET STRING
(SIZE(2))
	UDP or TCP source port number if NAT is detected.
	-
	

	>TNGF user location information
	
	
	
	
	YES
	ignore

	>>TNAP ID
	M
	
	 OCTET STRING

	TNAP Identifier used to identify the TNAP. Details in TS 29.571 [35].
	-
	

	>>IP Address
	M
	
	Transport Layer Address 
9.3.2.4
	UE's local IP address used to reach the TNGF.
	-
	

	>>Port Number
	O
	
	OCTET STRING
(SIZE(2))
	UDP or TCP source port number if NAT is detected.
	-
	

	>TWIF user location information
	
	
	
	
	YES
	ignore

	>>TWAP ID
	M
	
	OCTET STRING

	TWAP Identifier used to identify the TWAP. Details in TS 29.571 [35].
	-
	

	>>IP Address
	M
	
	Transport Layer Address 
9.3.2.4
	Non-5G-Capable over WLAN device's local IP address used to reach the TWIF.
	-
	

	>>Port Number
	O
	
	OCTET STRING
(SIZE(2))
	UDP or TCP source port number if NAT is detected.
	-
	

	>W-AGF user location information
	
	
	
	Indicates the location information via wireline access as specified in TS 23.316 [34].
	YES
	ignore

	>>W-AGF user location information
	M
	
	[bookmark: _Hlk44327281]9.3.1.164
	
	-
	



Conclusions:
For CT4 impact, TS 29.518 and TS38.413 can be impacted unless SA2 decides to keep the PLMN and TA for the user location indication. 

The existing approach for obtaining UE location is not satisfactory for NGSO because it results in TA frequent variation 
 and no consistent rules are applied for user location information update. 

3. Proposal
[bookmark: _Hlk61529092]It is proposed to either add new definitions for ue location indication and new procedure for ue location acquisition in TS 29.518 and TS38.413 or keep CT4 impacts as it is and wait for stage 2 requirements. 
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