

	
3GPP TSG-RAN WG3 Meeting #110-e	R3-206277
E-Meeting, 2-12 Nov. 2020
	CR-Form-v12.1

	CHANGE REQUEST

	

	
	38.413
	CR
	0497
	rev
	-
	Current version:
	16.3.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	X
	Core Network
	X



	

	Title:	
	Support of UE location based Paging for NTN

	
	

	Source to WG:
	CATT

	Source to TSG:
	R3

	
	

	Work item code:
	NR_NTN_solutions
	
	Date:
	2020-10-18

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-17

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-15	(Release 15)
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)

	
	

	Reason for change:
	In NTN system, the coverage of a cell is usually much bigger than a NR cell in TN system. Thus, one NTN cell may serve huge number of UEs. And considering a Tracking Area is usually much bigger than a cell, to page a UE in its Registration Area (TA list) means to page a UE in a very big geographic area. Page large amount of UEs will cause high signalling overhead for the network. 
Base on the simple analysis above, paging a UE in its RA is not an economic solution. Therefore, it’s essential to introduce some kind of paging optimization to minimize the scope of paging for the UE. 
[bookmark: _GoBack]Assumes NG-RAN could get the accurate or corase geographical location info via UE reporting, network based positioning mechanisms, NG-RAN could leverage the user geographical location info as the assistance info to optimize the paging.  

	
	

	Summary of change:
	Introduce User Geographical Location Information in the UE CONTEXT RELEASE COMPLETE message. 
Introduce User Geographical Location Information IE in the Assistance Data for Paging IE of the PAGING message.

	
	

	Consequences if not approved:
	Page the UE in its Registration Area is not a optimized solution for NTN, that may cause high signalling overhead.

	
	

	Clauses affected:
	8.3.3, 8.5.1, 9.2.2.6, 9.3.1.69, 9.3.1.xxx(new), 9.4.4, 9.4.5, 9.4.7

	
	

	
	Y
	N
	
	

	Other specs
	
	
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	



Page 1


[bookmark: _Toc20955108][bookmark: _Toc29503554][bookmark: _Toc29504138][bookmark: _Toc29504722][bookmark: _Toc36553168][bookmark: _Toc36554895][bookmark: _Toc45652204][bookmark: _Toc45658636][bookmark: _Toc45720456][bookmark: _Toc45798336][bookmark: _Toc45897725][bookmark: _Toc51745929][bookmark: _Toc20955180][bookmark: _Toc29503629][bookmark: _Toc29504213][bookmark: _Toc29504797][bookmark: _Toc36553243][bookmark: _Toc36554970][bookmark: _Toc45652281][bookmark: _Toc45658713][bookmark: _Toc45720533][bookmark: _Toc45798413][bookmark: _Toc45897802][bookmark: _Toc51746006]<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< Begin of the change >>>>>>>>>>>>>>>>>>>>>>>>>>>>>
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The purpose of the UE Context Release procedure is to enable the AMF to order the release of the UE-associated logical NG-connection due to various reasons, e.g., completion of a transaction between the UE and the 5GC, or release of the old UE-associated logical NG-connection when the UE has initiated the establishment of a new UE-associated logical NG-connection, etc. The procedure uses UE-associated signalling.
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Figure 8.3.3.2-1: UE context release: successful operation
The AMF initiates the procedure by sending the UE CONTEXT RELEASE COMMAND message to the NG-RAN node. 
The UE CONTEXT RELEASE COMMAND message shall contain both the AMF UE NGAP ID IE and the RAN UE NGAP ID IE if available, otherwise the message shall contain the AMF UE NGAP ID IE.
Upon reception of the UE CONTEXT RELEASE COMMAND message, the NG-RAN node shall release all related signalling and user data transport resources and reply with the UE CONTEXT RELEASE COMPLETE message. 
If the PDU Session Resource List IE is included in the UE CONTEXT RELEASE COMPLETE message, the AMF shall handle this information as specified in TS 23.502 [10].
If the User Location Information IE is included in the UE CONTEXT RELEASE COMPLETE message, the AMF shall handle this information as specified in TS 23.502 [10].
[bookmark: _Hlk489551572]If the Information on Recommended Cells and RAN Nodes for Paging IE is included in the UE CONTEXT RELEASE COMPLETE message, the AMF shall, if supported, store it and may use it for subsequent paging.
For each PDU session for which the Secondary RAT Usage Information IE is included in the PDU Session Resource Release Response Transfer IE, the SMF shall handle this information as specified in TS 23.502 [10].
If the Paging Assistance Data for CE Capable UE IE is included in the UE CONTEXT RELEASE COMPLETE message, the AMF shall, if supported, store it and use it for subsequent paging, as specified in TS 23.502 [10].
If the User Geographical Location Information IE is included in the UE CONTEXT RELEASE COMPLETE message, the AMF shall, if supported, store it and may use it for subsequent paging.

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< Next change >>>>>>>>>>>>>>>>>>>>>>>>>>>>>
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[bookmark: _Toc20954910][bookmark: _Toc29503347][bookmark: _Toc29503931][bookmark: _Toc29504515][bookmark: _Toc36552961][bookmark: _Toc36554688][bookmark: _Toc45651978][bookmark: _Toc45658410][bookmark: _Toc45720230][bookmark: _Toc45798110][bookmark: _Toc45897499][bookmark: _Toc51745703]8.5.1.1	General
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 
[bookmark: _Hlk510775353]The AMF initiates the Paging procedure by sending the PAGING message to the NG-RAN node.
At the reception of the PAGING message, the NG-RAN node shall perform paging of the UE in cells which belong to tracking areas as indicated in the TAI List for Paging IE.
If the Paging DRX IE is included in the PAGING message, the NG-RAN node shall use it according to TS 38.304 [12] and TS 36.304 [29].
For each cell that belongs to any of the tracking areas indicated in the TAI List for Paging IE, the NG-RAN node shall generate one page on the radio interface.
If the Paging Priority IE is included in the PAGING message, the NG-RAN node may use it according to TS 23.501 [9].
If the UE Radio Capability for Paging IE is included in the PAGING message, the NG-RAN node may use it to apply specific paging schemes.
If the Assistance Data for Recommended Cells IE is included in the Assistance Data for Paging IE it may be used, together with the Paging Attempt Information IE if also present, according to TS 38.300 [8].
If the Next Paging Area Scope IE is included in the Paging Attempt Information IE it may be used for paging the UE according to TS 38.300 [8].
If the Paging Origin IE is included in the PAGING message, the NG-RAN node shall transfer it to the UE according to TS 38.331 [18] and TS 36.331 [21].
If the NB-IoT Paging eDRX Information IE is included in the PAGING message, the NG-RAN node shall, if supported, use it according to TS 36.304 [29]. If the NB-IoT Paging Time Window IE is included in the NB-IoT Paging eDRX Information IE, the NG-RAN node shall take this information into account to determine the UE’s paging occasion according to TS 36.304 [29]. The NG-RAN node should take into account the reception time of the PAGING message on the NG interface to determine when to page the UE. 
If the NB-IoT Paging DRX IE is included in the PAGING message, the NG-RAN node shall use it according to TS 36.304 [29].
If the Enhanced Coverage Restriction IE is included in the PAGING message, the NG-RAN node shall, if supported, use it as defined in TS 23.501 [9].
If the Paging Assistance Data for CE Capable UE IE is included in the Assistance Data for Paging IE in the PAGING message, it may be used for paging the indicated CE capable UE, according to TS 23.502 [10].
If the WUS Assistance Information IE is included in the PAGING message, the NG-RAN node shall, if supported, use it to determine the WUS group for the UE, as specified in TS 36.304 [29].
If the Paging eDRX Information IE is included in the PAGING message, the NG-RAN node shall, if supported, use it according to TS 36.304 [29]. If the Paging Time Window IE is included in the Paging eDRX Information IE, the NG-RAN node shall take this information into account to determine the UE’s paging occasion according to TS 36.304 [29]. The NG-RAN node should take into account the reception time of the PAGING message on the NGAP interface to determine when to page the UE.
If the CE-mode-B Restricted IE is included in the PAGING message and the Enhanced Coverage Restriction IE is not set to "restricted", the NG-RAN node shall, if supported, use it as defined in TS 23.501 [9].
If the NPN Paging Assistance Information IE is included in the Assistance Data for Paging IE, the NG-RAN node may take it into account when determining the cells where paging will be performed.
If the User Geographical Location Information IE is included in the Assistance Data for Paging IE it may be used, together with the Paging Attempt Information IE if also present, according to TS 38.300 [8].

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< Next change >>>>>>>>>>>>>>>>>>>>>>>>>>>>>
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This message is sent by the NG-RAN node to confirm the release of the UE-associated logical NG-connection over the NG interface.
Direction: NG-RAN node  AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	ignore

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	ignore

	User Location Information
	O
	
	9.3.1.16
	
	YES
	ignore

	Information on Recommended Cells and RAN Nodes for Paging
	O
	
	9.3.1.100
	
	YES
	ignore

	PDU Session Resource List
	
	0..1
	
	
	YES
	reject

	>PDU Session Resource Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>PDU Session Resource Release Response Transfer
	O
	
	OCTET STRING
	Containing the PDU Session Resource Release Response Transfer IE specified in subclause 9.3.4.21.
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore

	Paging Assistance Data for CE Capable UE
	O
	
	9.3.1.141
	
	YES
	ignore

	User Geographical Location Information
	O
	
	9.3.1.xxx
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions allowed towards one UE. Value is 256.



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< Next change >>>>>>>>>>>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc20955233][bookmark: _Toc29503682][bookmark: _Toc29504266][bookmark: _Toc29504850][bookmark: _Toc36553296][bookmark: _Toc36555023][bookmark: _Toc45652334][bookmark: _Toc45658766][bookmark: _Toc45720586][bookmark: _Toc45798466][bookmark: _Toc45897855][bookmark: _Toc51746059]9.3.1.69	Assistance Data for Paging
This IE provides assistance information for paging optimisation.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Assistance Data for Recommended Cells
	O
	
	9.3.1.70
	
	-
	

	Paging Attempt Information 
	O
	
	9.3.1.72
	
	-
	

	[bookmark: _Hlk25109684]NPN Paging Assistance Information
	O
	
	[bookmark: _Hlk44345194]9.3.1.183
	
	YES
	ignore

	Paging Assistance Data for CE Capable UE
	O
	
	9.3.1.141
	
	YES
	ignore

	User Geographical Location Information
	O
	
	9.3.1.16
	
	YES
	ignore



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< Next change >>>>>>>>>>>>>>>>>>>>>>>>>>>>>
9.3.1.xxx	User Geographical Location Information
This IE is used to provide the User Geographical Location Information of the UE.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Latitude
	M
	
	BIT STRING (SIZE (34)),
	Latitude
	M
	

	Latitude Uncertainty
	M
	
	BIT STRING (SIZE (6)),
	Latitude Uncertainty
	M
	

	Longitude
	M
	
	BIT STRING (SIZE (34)),
	Longitude
	M
	

	Longitude Uncertainty
	M
	
	BIT STRING (SIZE (6)),
	Longitude Uncertainty
	M
	

	Altitude
	O
	
	BIT STRING (SIZE (30)),
	Altitude
	O
	

	Altitude Uncertainty
	O
	
	BIT STRING (SIZE (6)),
	Altitude Uncertainty
	O
	

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




<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< Next change >>>>>>>>>>>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc20955355][bookmark: _Toc29503808][bookmark: _Toc29504392][bookmark: _Toc29504976][bookmark: _Toc36553429][bookmark: _Toc36555156][bookmark: _Toc45652555][bookmark: _Toc45658987][bookmark: _Toc45720807][bookmark: _Toc45798687][bookmark: _Toc45898076][bookmark: _Toc51746283]9.4.4	PDU Definitions
-- ASN1START
-- **************************************************************
--
-- PDU definitions for NGAP.
--
-- **************************************************************
/////unchanged texts omitted
	UE-DifferentiationInfo,
	UE-NGAP-IDs,
	UEPagingIdentity,
	UEPresenceInAreaOfInterestList,
	UERadioCapability,
	UERadioCapabilityForPaging,
	UERadioCapabilityID,
	UERetentionInformation,
	UESecurityCapabilities,
	UE-UP-CIoT-Support,
	UL-CP-SecurityInformation,
	UnavailableGUAMIList,
	URI-address,
	UserLocationInformation,
	UserGeographicalLocationInformation,
	WarningAreaCoordinates,
	WarningAreaList,
	WarningMessageContents,
	WarningSecurityInfo,
	WarningType,
	WUS-Assistance-Information,
	RIMInformationTransfer

/////unchanged texts omitted
	id-UEPagingIdentity,
	id-UEPresenceInAreaOfInterestList,
	id-UERadioCapability,
	id-UERadioCapabilityForPaging,
	id-UERadioCapabilityID,
	id-UERadioCapability-EUTRA-Format,
	id-UERetentionInformation,
	id-UESecurityCapabilities,
	id-UE-UP-CIoT-Support,
	id-UL-CP-SecurityInformation,
	id-UnavailableGUAMIList,
	id-UserLocationInformation,
	id-UserGeographicalLocationInformation,
	id-W-AGFIdentityInformation,
	id-WarningAreaCoordinates,
	id-WarningAreaList,
	id-WarningMessageContents,
	id-WarningSecurityInfo,
	id-WarningType,
	id-WUS-Assistance-Information,
	id-RIMInformationTransfer

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< Next change >>>>>>>>>>>>>>>>>>>>>>>>>>>>>
-- **************************************************************
--
-- UE CONTEXT RELEASE COMPLETE
--
-- **************************************************************

UEContextReleaseComplete ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container		{ {UEContextReleaseComplete-IEs} },
	...
}

UEContextReleaseComplete-IEs NGAP-PROTOCOL-IES ::= {
	{ ID id-AMF-UE-NGAP-ID								CRITICALITY ignore	TYPE AMF-UE-NGAP-ID											PRESENCE mandatory	}|
	{ ID id-RAN-UE-NGAP-ID								CRITICALITY ignore	TYPE RAN-UE-NGAP-ID											PRESENCE mandatory	}|
	{ ID id-UserLocationInformation						CRITICALITY ignore	TYPE UserLocationInformation							PRESENCE optional		}|
	{ ID id-InfoOnRecommendedCellsAndRANNodesForPaging	CRITICALITY ignore	TYPE InfoOnRecommendedCellsAndRANNodesForPaging	PRESENCE optional		}|
	{ ID id-PDUSessionResourceListCxtRelCpl				CRITICALITY	reject	TYPE PDUSessionResourceListCxtRelCpl					PRESENCE optional		}|
	{ ID id-CriticalityDiagnostics						CRITICALITY ignore	TYPE CriticalityDiagnostics								PRESENCE optional		}|
	{ ID id-PagingAssisDataforCEcapabUE					CRITICALITY ignore	TYPE PagingAssisDataforCEcapabUE						PRESENCE optional		}|
{ ID id-UserGeographicalLocationInformation	CRITICALITY ignore	TYPE UserGeographicalLocationInformation							PRESENCE optional		},
	...
}

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< Next change >>>>>>>>>>>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc20955356][bookmark: _Toc29503809][bookmark: _Toc29504393][bookmark: _Toc29504977][bookmark: _Toc36553430][bookmark: _Toc36555157][bookmark: _Toc45652556][bookmark: _Toc45658988][bookmark: _Toc45720808][bookmark: _Toc45798688][bookmark: _Toc45898077][bookmark: _Toc51746284]9.4.5	Information Element Definitions
-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************
/////unchanged texts omitted

-- A
AssistanceDataForPaging ::= SEQUENCE {
	assistanceDataForRecommendedCells		AssistanceDataForRecommendedCells			OPTIONAL,
	pagingAttemptInformation				PagingAttemptInformation					OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { {AssistanceDataForPaging-ExtIEs} } OPTIONAL,
	...
}


[bookmark: _Hlk44365080]AssistanceDataForPaging-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	{ ID id-NPN-PagingAssistanceInformation		CRITICALITY ignore	EXTENSION NPN-PagingAssistanceInformation			PRESENCE optional	}|
	{ ID id-PagingAssisDataforCEcapabUE			CRITICALITY ignore	EXTENSION PagingAssisDataforCEcapabUE				PRESENCE optional	}|
{ ID id-UserGeographicalLocationInformation			CRITICALITY ignore	EXTENSION UserGeographicalLocationInformation				PRESENCE optional	},
	...
}
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< Next change >>>>>>>>>>>>>>>>>>>>>>>>>>>>>
/////unchanged texts omitted
-- U

UserGeographicalLocationInformation ::= SEQUENCE {
	latitude					BIT STRING (SIZE (34)),
	latitudeUncertainty         BIT STRING (SIZE (6)),
longitude               	BIT STRING (SIZE (34)),
    longitudeUncertainty      	BIT STRING (SIZE (6)),
altitude              		BIT STRING (SIZE (30))    	OPTIONAL,
altitudeUncertainty         BIT STRING (SIZE (6))     		OPTIONAL,
ageOfLocation				TimeStamp						OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { { UserGeographicalLocationInformation-ExtIEs} }	OPTIONAL,
	...
}


UserGeographicalLocationInformation-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< Next change >>>>>>>>>>>>>>>>>>>>>>>>>>>>>
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-- ASN1START
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************
/////unchanged texts omitted
	id-NPN-AccessInformation								ProtocolIE-ID ::= 259
	id-NPN-PagingAssistanceInformation						ProtocolIE-ID ::= 260
	id-NPN-MobilityInformation								ProtocolIE-ID ::= 261
	id-TargettoSource-Failure-TransparentContainer			ProtocolIE-ID ::= 262
	id-NID													ProtocolIE-ID ::= 263
	id-UERadioCapabilityID									ProtocolIE-ID ::= 264
	id-UERadioCapability-EUTRA-Format						ProtocolIE-ID ::= 265
	id-DAPSRequestInfo									ProtocolIE-ID ::= 266
	id-DAPSResponseInfoList								ProtocolIE-ID ::= 267
	id-EarlyStatusTransfer-TransparentContainer 			ProtocolIE-ID ::= 268
	id-NotifySourceNGRANNode									ProtocolIE-ID ::= 269
	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-UserGeographicalLocationInformation					ProtocolIE-ID ::= xxx

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< End of the change >>>>>>>>>>>>>>>>>>>>>>>>>>>>>
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