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1. Introduction
RAN3 has received an LS reply from SA2 [1] which describes the solution for TA reporting in ULI. This document reviews the reply and provides an associated text proposal with focus on the topic of TAC reporting.
2. Discussion

The LS from SA2 [1] states:
Further clarification can be seen by consulting the attached CRs. In particular, in [2] (TS 23.501 text) it is stated that
Based on the above, we can see the following requirements on ULI:

1) Always include the broadcast TAIs (either one or several)

2) Optionally include the TAI that is currently located in , if it can be determined – where this TAI does not necessarily need to be one of the broadcast TAIs

In addition we notice that there is no dependency between single/multiple TAI broadcast, and the possibility to indicate the physical TAI – since even in case of a single TAI, the UE’s cell may occasionally broadcast a different TAI.

Observation 1: The indication of the TAI where the UE is physically located seems to be related to whether there is possible discrepancy between broadcast and physical TAI, and not whether a single or multiple TAIs are broadcast.

Based on the above, it seems relatively straightforward to define the ULI changes, and one of the main questions is whether to reuse the legacy TA IE.
Some possible IE structures are as follows:

Structure A:  reuse the old IE for single TAC broadcast case – regardless of whether the TAI of physical location is needed or not.
· Legacy TAI: case of single TAC broadcast
· Multi-TAI broadcast IE: list of broadcast TAIs (> 1), if received ignore legacy

· TAI of physical location: optionally applies to both legacy and multiple TAC signalling
Structure B:  always reuse the old IE (single/multiple TAC broadcast case) – regardless of whether the TAI of physical location is needed or not.
· Legacy TAI: used in all cases

· Additional broadcast TAIs IE: additional list of broadcast TAIs (≥ 1)

· TAI of physical location: optionally applies to both legacy and multiple TAC signalling

Structure C: create a separate IE (NTN TAC Information) to be used to replace the legacy IE whenever multi-TAs are used OR a physical location TAI needs to be  provided:
· NTN TAC information (if received ignore legacy) including

· Multi-TAI broadcast: list of broadcast TAIs (>=1) - mandatory

· TAI of physical location - optional

In both structures A and B, the AMF receives the legacy IE, and a legacy AMF may misunderstand the information. In structure C, a legacy AMF receiving the new IE in structure C should reject (with the appropriate criticality), and an upgraded AMF will just need to work with the new IE. Note that a small upgrade of the AMF is needed even for the case of hard TAC with moving cells (but this would be needed anyway to make sense of the TAI of physical location).
Conversely, with fixed or semi-static cells, with single TA, there would be no need for an upgrade of the AMF, as the new IE is not needed.
Hence the text proposal attached uses structure C, however it is acknowledged that this and others are possible, and RAN3 should discuss the pros and cons of each option.
Proposal 1: RAN3 to consider the Text Proposal in the Annex for the support of the functionality agreed in SA2.
An LS reply is also provided in [2].

Proposal 2: Reply to SA2 acknowledging their solution and providing the associated TP for information.
3. Conclusions

This document examined the LS reply from SA2, discussed the stage 3 aspects and puts forward a text proposal. The observation and proposals are collected below:

Observation 1: The indication of the TAI where the UE is physically located seems to be related to whether there is possible discrepancy between broadcast and physical TAI, and not whether a single or multiple TAIs are broadcast.

Proposal 1: RAN3 to consider the Text Proposal in the Annex for the support of the functionality agreed in SA2.
An LS reply is also provided in [2].

Proposal 2: Reply to SA2 acknowledging their solution and providing the associated TP for information.
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5. Text Proposal

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
	This IE is ignored if the NTN TAI Information IE is included
	-
	

	>>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

	>>NTN TAI Information
	O
	
	9.3.3.XX
	NTN specific TAI information as described in TS 23.501 [9]. This IE is used if the cell broadcasts multiple TAIs for the serving PLMN, and/or the RAN is configured to provide a location-derived TAI to the AMF. 
	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
	
	9.3.1.164
	
	-
	


****NEXT CHANGE ***
9.3.3.XX
NTN TAI Information
This IE contains TAI related information  that may be sent as part of  UE Location Information in NTN cells, as described in TS 23.501 [9].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Broadcast TAI List 
	
	1..<maxnoofTAIsBcastperCell>
	
	Includes all TAIs broadcast in the cell, for the UE’s serving PLMN.

	>TAI
	M
	
	9.3.3.11
	

	Location-derived TAI
	O
	
	TAI

9.3.3.11
	If known to the NG-RAN node, this IE indicates the TAI that corresponds to the UE’s location, as described in TS 23.501 [9].


	Range bound
	Explanation

	maxnoofTAIsBcastperCell
	Maximum no. of TAIs broadcast per cell. Value is FFS. 


****NEXT CHANGE ****

9.4.5
Information Element Definitions

-- ASN1START

-- **************************************************************

--

-- Information Element Definitions

--

-- **************************************************************

NGAP-IEs {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS


id-AdditionalDLForwardingUPTNLInformation,


id-AdditionalULForwardingUPTNLInformation,


id-AdditionalDLQosFlowPerTNLInformation,


id-AdditionalDLUPTNLInformationForHOList,

*** skip unchanged text same section ***
,


id-UsedRSNInformation,

id-UserLocationInformationTNGF,

id-UserLocationInformationTWIF,


id-UserLocationInformationW-AGF,

id-NTN-TAI-Information,

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,


maxnoofMDTPLMNs,


maxnoofMultiConnectivity,


maxnoofMultiConnectivityMinusOne,

maxnoofNeighPCIforMDT,


maxnoofNGConnectionsToReset,

maxNRARFCN,

maxnoofNRCellBands,


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,

maxnoofTAIsBcastperCell
FROM NGAP-Constants

*** skip unchanged text same section ***
BroadcastPLMNItem ::= SEQUENCE {


pLMNIdentity


PLMNIdentity,


tAISliceSupportList

SliceSupportList,


iE-Extensions

ProtocolExtensionContainer { {BroadcastPLMNItem-ExtIEs} } OPTIONAL,


...

}

BroadcastPLMNItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {

{ID id-NPN-Support
CRITICALITY reject
EXTENSION NPN-Support

PRESENCE optional}|

{ID id-ExtendedTAISliceSupportList
CRITICALITY reject
EXTENSION ExtendedSliceSupportList 
PRESENCE optional},

...

}
Broadcast-TAI-Information ::= SEQUENCE (SIZE(1..maxnoofTAIsBcastperCell)) OF TAI
BluetoothMeasurementConfiguration ::= SEQUENCE {


bluetoothMeasConfig             BluetoothMeasConfig,


bluetoothMeasConfigNameList

BluetoothMeasConfigNameList     








OPTIONAL,


bt-rssi                         ENUMERATED {true, ...}          








OPTIONAL,


iE-Extensions

ProtocolExtensionContainer { { BluetoothMeasurementConfiguration-ExtIEs } } 
OPTIONAL,


...

}

*** skip unchanged text same section ***
NRUESidelinkAggregateMaximumBitrate ::= SEQUENCE {


uESidelinkAggregateMaximumBitRate

BitRate,


iE-Extensions

ProtocolExtensionContainer { {NRUESidelinkAggregateMaximumBitrate-ExtIEs} } OPTIONAL,


...

}

NRUESidelinkAggregateMaximumBitrate-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...
}
NTN-TAI-Information ::= SEQUENCE {


broadcast-TAI-Information

Broadcast-TAI-Information,

location-derived-TAI


TAI,

iE-Extensions

ProtocolExtensionContainer { { NTN-TAI-Information-ExtIEs} } OPTIONAL,


...

}

NTN-TAI-Information-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...
}
-- O

*** skip unchanged text same section ***
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-NTN-TAI-Information
CRITICALITY reject
EXTENSION NTN-TAI-Information PRESENCE optional
},


...

}

****NEXT CHANGE ***
9.4.7
Constant Definitions

-- ASN1START

-- **************************************************************

--

-- Constant definitions

--

-- **************************************************************

NGAP-Constants { 

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-Constants (4) } 

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************

--

-- Lists

--

-- **************************************************************


maxnoofAllowedAreas




INTEGER ::= 16

maxnoofAllowedCAGsperPLMN


INTEGER ::= 256

maxnoofAllowedS-NSSAIs



INTEGER ::= 8

maxnoofBluetoothName



INTEGER ::= 4


*** skip unchanged text same section ***

maxnoofXnGTP-TLAs




INTEGER ::= 16

maxnoofXnTLAs





INTEGER ::= 2

maxnoofCandidateCells



INTEGER ::= 32


maxNRARFCN






INTEGER ::= 3279165

maxnoofTAIsBcastperCell



INTEGER ::= FFS
-- **************************************************************

--

-- IEs

--

-- **************************************************************


id-AllowedNSSAI










ProtocolIE-ID ::= 0


id-AMFName











ProtocolIE-ID ::= 1


id-AMFOverloadResponse








ProtocolIE-ID ::= 2


id-AMFSetID











ProtocolIE-ID ::= 3

*** skip unchanged text same section ***

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-NTN-TAI-Information








ProtocolIE-ID ::= 284
END

-- ASN1STOP
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. 








NG-RAN may broadcast a single TAC per PLMN and cell and change that TAC value as the cell moves. Alternatively, the NG-RAN may broadcast more than one TAC for a PLMN and add or remove TAC values as the cell moves. The NG-RAN provides either the single broadcast TAI or all broadcast TAIs to the AMF as part of the ULI, whenever the ULI is included in the NGAP message as described in TS 38.413 [34]. The NG-RAN indicates, if known, also the TAI where the UE is geographically located. 











3GPP


