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1. Introduction
In the last RAN3 meeting, we received the LS from SA2 [1], including several solutions on TAC reporting from NG-RAN to 5GC. We evaluated the solutions and replied the LS to SA2 [2]. However, there’s no consensus on which solution to go in RAN3. Similar situation in RAN2, they replied the LS to SA2 [3] without any preference on the candidate solutions, they asked the expected size of the earth-fixed tracking area and the maximum number of TACs from the same or different PLMN that needs to be broadcast in a radio cell.
In this meeting, SA2 further replied the LS in [4], in which they have made the decision on the solutions.
	SA2 has since agreed that Options C and D can be combined to support TAC reporting in a ULI and that service areas and forbidden areas can be supported in a manner approximating that for TN based on this TAC reporting.
· For NR satellite access, NG-RAN will report all broadcast TACs to AMF as part of ULI. 

· The NG-RAN may determine the TAI the UE is currently located and provide that TAI (if known) to AMF as part of ULI. The ULI contains the TAI for the TA in which the UE is physically located, no matter whether the TAC is broadcasted in the serving radio cell or not. NG-RAN determines the TAC based on its available knowledge of the UE location. 


In this contribution, we will further discuss the spec impact to satisfy the requirement of SA2.
2. Discussion
[bookmark: OLE_LINK78][bookmark: OLE_LINK79]In the LS from SA2 [4], it’s agreed that both of the Options C and D can be combined to support TAC reporting in a ULI. Accordingly, RAN3 should further discuss and specify how to support reporting of a TAI list.
To satisfy the requirement of SA2, we could add an Additional TAI list in the User Location Information. In case gNB could do accurate mapping from the UE location to the TAI, the existing TAI IE could be used. Otherwise, the Additional TAI List could be used to indicate the possible TAIs the UE may locate in.
Proposal 1: Add a new IE Additional TAI List in the User Location Information IE in NGAP.
In the LS from RAN2 [3], RAN2 assumes maximum 12 TACs per NR NTN cell, including same or different PLMNs, can be broadcast.  
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Currently RAN2 assumes maximum 12 TACs per NR NTN cell, including same or different PLMNs, can be broadcast.  



The max number of TAI in the User Location Information could be set to 16 to cover the possible number of TAIs which may be broadcasted in this cell.
Based on the discussion above, the proposed changes for the User Location Information are show below:
[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
This IE is used to provide location information of the UE.
	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
	TAI where the UE is currently located. If the serving cell of the UE covers more than one TAI, and NG-RAN could not decide which one the UE currently locates in, this TAI may indicate the TAI with the highest probability, and the other possible TAI(s) are filled in the Additional TAI List IE.
	-
	

	>>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

	>>Additional TAI List
	
	0..1
	
	
	YES
	ignore

	>>>TAI
	
	1..< maxnoofTAIInULIMinusOne >
	9.3.3.11
	
	EACH
	ignore

	…
	
	
	
	
	
	



	 Range bound
	Explanation

	maxnoofTAIInULIMinusOne
	Maximum no. of TAI included in the ULI minus one. Value is 15.



For NR NTN, the existing TAI IE in the ULI indicates where the UE is currently located. If the serving cell of the UE covers more than one TAI, and the gNB could not decide which TAI the UE is currently located, this TAI may be used to indicate the TAI with the highest probability, and the other possible TAI(s) are filled in the Additional TAI List IE.
Proposal 2: In NR NTN, the existing TAI IE indicates the single TAI the UE is currently located in, or the TAI with highest probability where the UE may locate in, the other possible TAI(s) are filled in the Additional TAI List IE.
Corresponding TP for BL CR is provided in section 5.
Proposal 3: Discuss and agree the TP for BL CR on supporting of Additional TAI list in ULI.
3. Conclusion
In this contribution, we discussed the reporting additional TAI list in the ULI, based on the discussion, the following proposals are provided:
Proposal 1: Add a new IE Additional TAI List in the User Location Information IE in NGAP.
Proposal 2: In NR NTN, the existing TAI IE indicates the single TAI the UE is currently located in, or the TAI with highest probability where the UE may locate in, the other possible TAI(s) are filled in the Additional TAI List IE.
Proposal 3: Discuss and agree the TP for BL CR on supporting of Additional TAI list in ULI.

4. Reference
[1] R3-214706 LS Response to Reply LS on UE location aspects in NTN; source: SA2
[2] R3-216067 Reply LS on UE Location Aspects in NTN; source: RAN3
[3] R3-220108 Reply LS on UE location aspects in NTN; source: RAN2
[4] R3-220121 LS on TAC reporting in ULI and support of SAs and FAs for NR Satellite Access; source: SA2
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[bookmark: _Toc88652229]9.3.1.16 User Location Information
This IE is used to provide location information of the UE.
	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
	TAI where the UE is currently located. If the serving cell of the UE covers more than one TAI, and NG-RAN could not decide which one the UE currently locates in, this TAI may indicate the TAI with the highest probability, and the other possible TAI(s) are filled in the Additional TAI List IE.
	-
	

	>>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

	>>NID
	O
	
	9.3.3.42
	
	YES
	reject

	>>Additional TAI List
	
	0..1
	
	
	YES
	ignore

	>>>TAI
	
	1..< maxnoofTAIInULIMinusOne >
	9.3.3.11
	
	EACH
	ignore

	>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
	
	-
	



	Range bound
	Explanation

	maxnoofTAIInULIMinusOne
	Maximum no. of TAI included in the ULI minus one. Value is 15.




	Next Change, non-changed texts omitted


	

[bookmark: _Toc20955356][bookmark: _Toc29503809][bookmark: _Toc29504393][bookmark: _Toc29504977][bookmark: _Toc36553430][bookmark: _Toc36555157][bookmark: _Toc45652556][bookmark: _Toc45658988][bookmark: _Toc45720808][bookmark: _Toc45798688][bookmark: _Toc45898077][bookmark: _Toc51746284][bookmark: _Toc64446549][bookmark: _Toc73982419][bookmark: _Toc88652509]9.4.5	Information Element Definitions
[bookmark: _Hlk512952190]	id-TraceCollectionEntityURI,
	id-TSCTrafficCharacteristics,
	id-UEHistoryInformationFromTheUE,
	id-UERadioCapabilityForPaging,
	id-UERadioCapabilityForPagingOfNB-IoT,
	id-UL-NGU-UP-TNLInformation,
	id-UL-NGU-UP-TNLModifyList,
	id-ULForwarding,
	id-ULForwardingUP-TNLInformation,
	id-UsedRSNInformation,
	id-UserLocationInformationTNGF,
	id-UserLocationInformationTWIF,
	id-UserLocationInformationW-AGF,
	id-AdditionalTAIList,
	maxnoofAllowedAreas,
	maxnoofAllowedCAGsperPLMN,
	maxnoofAllowedS-NSSAIs,
	maxnoofBluetoothName,
	maxnoofBPLMNs,
	maxnoofCAGSperCell,
	maxnoofCandidateCells,
	maxnoofCellIDforMDT,
	maxnoofCellIDforWarning,
	maxnoofCellinAoI,
	maxnoofCellinEAI,
	maxnoofCellsingNB,
	maxnoofCellsinngeNB,
	maxnoofCellinTAI,
	maxnoofCellsinUEHistoryInfo,
	maxnoofCellsUEMovingTrajectory,
	maxnoofDRBs,
	maxnoofEmergencyAreaID,
	maxnoofEAIforRestart,
	maxnoofEPLMNs,
	maxnoofEPLMNsPlusOne,
	maxnoofE-RABs,
	maxnoofErrors,
	maxnoofExtSliceItems,
	maxnoofForbTACs,
	maxnoofFreqforMDT,
[bookmark: OLE_LINK134]	maxnoofMDTPLMNs,
	maxnoofMultiConnectivity,
	maxnoofMultiConnectivityMinusOne,
	maxnoofNeighPCIforMDT,
	maxnoofNGConnectionsToReset,
	maxNRARFCN,
	maxnoofNRCellBands,
[bookmark: _Hlk44941446]	maxnoofPC5QoSFlows,
	maxnoofPDUSessions,
	maxnoofPLMNs,
	maxnoofQosFlows,
	maxnoofQosParaSets,
	maxnoofRANNodeinAoI,
	maxnoofRecommendedCells,
	maxnoofRecommendedRANNodes,
	maxnoofAoI,
	maxnoofSensorName,
	maxnoofServedGUAMIs,
	maxnoofSliceItems,
	maxnoofTACs,
	maxnoofTAforMDT,
	maxnoofTAIforInactive,
	maxnoofTAIforPaging,
	maxnoofTAIforRestart,
	maxnoofTAIforWarning,
	maxnoofTAIinAoI,
	maxnoofTimePeriods,
	maxnoofTNLAssociations,
	maxnoofWLANName,
	maxnoofXnExtTLAs,
	maxnoofXnGTP-TLAs,
	maxnoofXnTLAs,
	maxnoofTAIInULIMinusOne


	Next Change, non-changed texts omitted


-- A

AdditionalTAIList ::= SEQUENCE (SIZE(1.. maxnoofTAIInULIMinusOne)) OF AdditionalTAI-Item

AdditionalTAI-Item ::= SEQUENCE {
	tAI					TAI,
	iE-Extensions		ProtocolExtensionContainer { { AdditionalTAI-Item-ExtIEs} }	OPTIONAL,
	...
}

AdditionalTAI-Item-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}


	Next Change, non-changed texts omitted


-- U

UserLocationInformationNR ::= SEQUENCE {
	nR-CGI				NR-CGI,
	tAI					TAI,
	timeStamp			TimeStamp															OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { {UserLocationInformationNR-ExtIEs} }	OPTIONAL,
	...
}

UserLocationInformationNR-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	{ ID id-PSCellInformation	CRITICALITY ignore	EXTENSION NGRAN-CGI		PRESENCE optional	}|
	{ ID id-NID					CRITICALITY reject	EXTENSION NID			PRESENCE optional	}|
	{ ID id-AdditionalTAIList	CRITICALITY reject	EXTENSION AdditionalTAIList PRESENCE optional	},
	...
}

	Next Change, non-changed texts omitted


[bookmark: _Toc20955358][bookmark: _Toc29503811][bookmark: _Toc29504395][bookmark: _Toc29504979][bookmark: _Toc36553432][bookmark: _Toc36555159][bookmark: _Toc45652558][bookmark: _Toc45658990][bookmark: _Toc45720810][bookmark: _Toc45798690][bookmark: _Toc45898079][bookmark: _Toc51746286][bookmark: _Toc64446551][bookmark: _Toc73982421][bookmark: _Toc88652511]9.4.7	Constant Definitions
-- **************************************************************
--
-- Lists
--
-- **************************************************************

	maxnoofRecommendedCells				INTEGER ::= 16
	maxnoofRecommendedRANNodes			INTEGER ::= 16
	maxnoofAoI							INTEGER ::= 64
	maxnoofSensorName					INTEGER ::= 3
	maxnoofServedGUAMIs					INTEGER ::= 256
	maxnoofSliceItems					INTEGER ::= 1024
	maxnoofTACs							INTEGER ::= 256
	maxnoofTAforMDT						INTEGER ::= 8
	maxnoofTAIforInactive				INTEGER ::= 16
	maxnoofTAIforPaging					INTEGER ::= 16
	maxnoofTAIforRestart				INTEGER ::= 2048
	maxnoofTAIforWarning				INTEGER ::= 65535
	maxnoofTAIinAoI						INTEGER ::= 16
	maxnoofTimePeriods					INTEGER ::= 2
	maxnoofTNLAssociations				INTEGER ::= 32
	maxnoofWLANName						INTEGER ::= 4
	maxnoofXnExtTLAs					INTEGER ::= 16
	maxnoofXnGTP-TLAs					INTEGER ::= 16
	maxnoofXnTLAs						INTEGER ::= 2
	maxnoofCandidateCells				INTEGER ::= 32
	maxNRARFCN							INTEGER ::= 3279165
	maxnoofTAIInULIMinusOne 			INTEGER ::= 15

-- **************************************************************
--
-- IEs
--
-- **************************************************************

	id-ExtendedSliceSupportList								ProtocolIE-ID ::= 270
	id-ExtendedTAISliceSupportList							ProtocolIE-ID ::= 271
	id-ConfiguredTACIndication								ProtocolIE-ID ::= 272
	id-Extended-RANNodeName									ProtocolIE-ID ::= 273
	id-Extended-AMFName										ProtocolIE-ID ::= 274
	id-GlobalCable-ID										ProtocolIE-ID ::= 275
[bookmark: OLE_LINK118]	id-QosMonitoringReportingFrequency						ProtocolIE-ID ::= 276
	id-QosFlowParametersList								ProtocolIE-ID ::= 277
[bookmark: _GoBack]	id-QosFlowFeedbackList									ProtocolIE-ID ::= 278
	id-BurstArrivalTimeDownlink								ProtocolIE-ID ::= 279
	id-ExtendedUEIdentityIndexValue							ProtocolIE-ID ::= 280
	id-PduSessionExpectedUEActivityBehaviour					ProtocolIE-ID ::= 281
	id-MicoAllPLMN											ProtocolIE-ID ::= 282
	id-QosFlowFailedToSetupList								ProtocolIE-ID ::= 283
id-AdditionalTAIList					ProtocolIE-ID ::= xxx
	End of change
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