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1. Introduction
RAN3 has received an LS reply from SA2 [1] which describes the solution for TA reporting in ULI. A TP was agreed in principle at RAN3#114bis [2], and an LS sent out to check the approach taken [3].
This document is written in the expectation that SA2 will send a reply before or during RAN3#115-e.
After further analysis, [2] seems not to be optimal for various reasons, which are discussed in this document, and a modified TP is proposed.
2. Discussion

In RAN3#114bis-e, and as a result of analysis of [1], the following requirements were agreed

· Req1: ULI contains all broadcast TAIs (either single or multiple) in all cases.

· Req2: If known, ULI contains the TAI where the UE is geographically located (independent of single/multiple TAI)

These requirements were captured in TS38.300:

	The gNB reports the broadcasted TAC(s) of the selected PLMN to the AMF as part of ULI. In case the gNB knows the UE’s location information, the gNB may determine the TAI the UE is currently located in and provide that TAI to the AMF as part of ULI.


The agreed TP [2] however seems to be not fully aligned with above, and an LS was sent to SA2 in order to check the approach taken [3].
In particular, [2] dilutes the requirement #2, as the AMF cannot tell whether the TAI in the legacy TAI IE corresponds to the UE location or not. The only possible rationale for this is the intention to allow legacy AMFs to be deployed (i.e. reuse legacy signalling and not mandate AMF upgrade in all NTN deployments).
But on reflection the approach in [2] does not achieve this objective, because the TAI where the UE is located may not be present in SIB1. This would imply a situation where, even for a single TAI (“hard TAC”), the AMF may receive a TAI which is not in the UE’s RA – even though a Registration Update may not have been triggered. This might lead to uncontrolled changes in the Registration Area and/or error handling by the AMF.

On the other hand, if we stipulate that such TAI must be in SIB1, then we have the reverse issue that an upgraded AMF not only does not know whether the legacy IE carries location information, but in addition it will never receive the information that the UE is in a TAI that is not being broadcast.

Recall that the main goal of signalling the “location TAC” is to enable faster and more precise setting of of the UE’s Registration Area. We expect to enable a different RA setting approach for the case when the “location TAC” is known vs when it is not known.

Observation 1: The agreed TP in [2], while reusing the legacy IE, is not optimal when interworking with both legacy and upgraded AMFs and does not align with TS38.300.

Overall, the proposals in [4,5,6] enable all of the above for upgraded AMFs, and since in practice a small upgrade is likely to be needed, would likely be the better way forward.

Observation 2: In general, a better fit to the requirements and also stage 2 is provided by the structures that do not use the legacy TAI IE.

However, if there is a strong desire to use the legacy IE, then this can be done while adhering to stage 2 as follows - which can be seen as a merge of all options presented in RAN3#114bis:
· Reuse the legacy TAI IE, under the constraint that this TAI is always in SIB1 (as per legacy)

· The IE is used exactly as legacy for hard TAC; and for soft TAC, it can indicate the location TAI if broadcast

· Add a list for the soft TAC case, except that this is now an Additional list i.e. the list need not be used for the hard TAC case.

· Add a new optional IE to indicate the TAI location information as a choice  (choice #1= location TAI is indicated by legacy IE, choice#2 = TAI value i.e. not broadcast case) 

The behaviour of the RAN is now much clearer, and fully compatible with legacy, and also the interpretation of the signalling is much less open to interpretation. 

Observation 3: If necessary, it is possible to define an alternative signalling structure which reuses the legacy TAI IE, while being fully compatible with stage 2.

A text proposal with this structure is provided in the Annex, and therefore:
Proposal 1: RAN3 to consider the Text Proposal in the Annex for the support of the functionality agreed in SA2.
3. Conclusions
After consideration of the TP agreed in principle at the last meeting [2], this document has identified remaining concerns, and puts forward a text proposal which can be seen as a merge of all options presented at RAN3#114bis. The observation and proposals are collected below:

Observation 1: The agreed TP in [2], while reusing the legacy IE, is not optimal when interworking with both legacy and upgraded AMFs and does not align with TS38.300.

Observation 2: In general, a better fit to the requirements and also stage 2 is provided by the structures that do not use the legacy TAI IE.

Observation 3: If necessary, it is possible to define an alternative signalling structure which reuses the legacy TAI IE, while being fully compatible with stage 2.

Proposal 1: RAN3 to consider the Text Proposal in the Annex for the support of the functionality agreed in SA2.
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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
	For NTN, contains the TAI where the UE is located, if known by the NG-RAN node and broadcast in SIB1, or an appropriate broadcast TAI otherwise.
	-
	

	>>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 Broadcast TAC List
	
	0..1
	
	This IE indicates the Broadcast TAC(s) for NTN in addition to the TAC in the TAI IE, if any.
 
	YES
	ignore

	>>>Additional Broadcast TAC List Item
	
	1..<maxnoofAddTACs>
	
	
	-
	

	>>>>TAC
	M
	
	9.3.3.10
	Broadcast TAC
	-
	

	>>CHOICE TAC of UE location
	O
	
	
	For NTN, if known, indicates the TAC where the UE is considered to be located.
	YES
	ignore

	>>>Signalled TAC
	
	
	NULL
	Indicates that the TAC within the TAI IE corresponds to the location of the UE.  
	
	

	>>>Other TAC
	
	
	
	
	
	

	>>>>TAC
	M
	
	9.3.3.10
	Non-broadcast TAC which corresponds to the location of the UE.
	
	

	>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
	
	-
	


	Range bound
	Explanation

	maxnoofAddTACs
	Maximum no. of Additional TACs. Value is 256.


****NEXT CHANGE ****

9.4.5
Information Element Definitions

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-AdditionalBroadcastTACList,


id-AdditionalDLForwardingUPTNLInformation,


id-AdditionalULForwardingUPTNLInformation,


id-AdditionalDLQosFlowPerTNLInformation,


id-AdditionalDLUPTNLInformationForHOList,


id-AdditionalNGU-UP-TNLInformation,


id-AdditionalRedundantDL-NGU-UP-TNLInformation,


id-AdditionalRedundantDLQosFlowPerTNLInformation,


id-AdditionalRedundantNGU-UP-TNLInformation,


id-AdditionalRedundantUL-NGU-UP-TNLInformation,

id-AdditionalUL-NGU-UP-TNLInformation,


id-AlternativeQoSParaSetList,


id-BurstArrivalTimeDownlink,

id-Cause,


id-CNPacketDelayBudgetDL,


id-CNPacketDelayBudgetUL,


id-CNTypeRestrictionsForEquivalent,


id-CNTypeRestrictionsForServing,


id-CommonNetworkInstance,

id-ConfiguredTACIndication,

id-CurrentQoSParaSetIndex,

id-DAPSRequestInfo,

id-DAPSResponseInfoList,

id-DataForwardingNotPossible,


id-DataForwardingResponseERABList,


id-DirectForwardingPathAvailability,


id-DL-NGU-UP-TNLInformation,


id-EndpointIPAddressAndPort,

id-ExtendedPacketDelayBudget,


id-ExtendedRATRestrictionInformation,

id-ExtendedSliceSupportList,

id-ExtendedTAISliceSupportList,

id-ExtendedUEIdentityIndexValue,


id-GlobalCable-ID,


id-GlobalRANNodeID,


id-GlobalTNGF-ID,

 
id-GlobalTWIF-ID,


id-GlobalW-AGF-ID,

id-GUAMIType,


id-LastEUTRAN-PLMNIdentity,


id-LocationReportingAdditionalInfo,


id-MaximumIntegrityProtectedDataRate-DL,


id-MDTConfiguration,


id-MicoAllPLMN,


id-NetworkInstance,


id-NID,


id-NPN-MobilityInformation,


id-NPN-PagingAssistanceInformation,


id-NPN-Support,

id-OldAssociatedQosFlowList-ULendmarkerexpected,


id-PagingAssisDataforCEcapabUE,

id-PagingeDRXInformation,


id-PDUSessionAggregateMaximumBitRate,


id-PduSessionExpectedUEActivityBehaviour,

id-PDUSessionResourceFailedToSetupListCxtFail,


id-PDUSessionResourceReleaseResponseTransfer,


id-PDUSessionType,


id-PSCellInformation,


id-QosFlowAddOrModifyRequestList,


id-QosFlowFailedToSetupList,

id-QosFlowFeedbackList,


id-QosFlowParametersList,


id-QosFlowSetupRequestList,


id-QosFlowToReleaseList,

id-QosMonitoringRequest,


id-QosMonitoringReportingFrequency,

id-RAN-UE-NGAP-ID,

id-RAT-Information,

id-RedundantCommonNetworkInstance,


id-RedundantDL-NGU-TNLInformationReused,


id-RedundantDL-NGU-UP-TNLInformation,


id-RedundantDLQosFlowPerTNLInformation,


id-RedundantPDUSessionInformation,

id-RedundantQosFlowIndicator,


id-RedundantUL-NGU-UP-TNLInformation,


id-SCTP-TLAs,


id-SecondaryRATUsageInformation,


id-SecurityIndication,


id-SecurityResult,


id-SgNB-UE-X2AP-ID,

id-S-NSSAI,


id-SONInformationReport,

id-TACofUELocation,

id-TNLAssociationTransportLayerAddressNGRAN,

id-TargetRNC-ID,

id-TraceCollectionEntityURI,


id-TSCTrafficCharacteristics,


id-UEHistoryInformationFromTheUE,

id-UERadioCapabilityForPaging,

id-UERadioCapabilityForPagingOfNB-IoT,

id-UL-NGU-UP-TNLInformation,


id-UL-NGU-UP-TNLModifyList,


id-ULForwarding,

*** 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-AdditionalBroadcastTACList
CRITICALITY ignore
EXTENSION AdditionalBroadcastTACList
PRESENCE optional}}|


{ ID id-TACofUELocation

CRITICALITY ignore
EXTENSION TACofUELocation
PRESENCE optional},


...

}

AdditionalBroadcastTACList ::= SEQUENCE (SIZE(1..maxnoofTACs)) OF AdditionalBroadcastTACListItem

AdditionalBroadcastTACListItem ::= SEQUENCE {


tAC





TAC,


...

}

TACofUELocation ::= CHOICE {


signalledTAC


null,


otherTAC



TAC,


choice-Extensions

ProtocolIE-SingleContainer { { TACofUELocation-ExtIEs} }

}

TACofUELocation-ExtIEs NGAP-PROTOCOL-IES ::= {


...

}

UserPlaneSecurityInformation ::= SEQUENCE {


securityResult


SecurityResult,


securityIndication

SecurityIndication,


iE-Extensions

ProtocolExtensionContainer { {UserPlaneSecurityInformation-ExtIEs} }
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

*** skip unchanged text in same section ***

id-QosMonitoringReportingFrequency





ProtocolIE-ID ::= 276

id-QosFlowParametersList








ProtocolIE-ID ::= 277

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-AdditionalBroadcastTACList






ProtocolIE-ID ::= XXX

id-TACofUELocation









ProtocolIE-ID ::= YYY
END

-- ASN1STOP

>>> END OF CHANGES <<<
3GPP


