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Discussion and Proposal

The support of WUS groups requires the paging probability to be sent from MME to eNB.

At the last RAN3 meeting, it was noticed that SA2 already has specified the same function for NGAP.

Therefore, it is proposed to add the WUS assistance information including the paging probability into NGAP as well from AMF to NG-RAN node.

The paging probability is first negotiated between the UE and the MME/AMF and CT1 has defined values by steps of 5 percent. RAN2 has defined step of 10 percent to define the possible groups.

The steps defined by CT1 are a superset and are good enough. Therefore, it is proposed to follow CT1 encoding as well for NGAP to encode the paging probability.

The real question is where to include the WUS assistance information in NGAP?

We have already in NGAP the Assistance Data for Paging IE which gathers different flavors of assistance data for paging such as the Assistance data for recommended Cells IE. Another Nokia TP at this meeting will also propose to move the Assistance Data for CE capable UE IE, as it is already in S1AP.
We propose to follow S1AP and continue with the good design principles grouping the various assistance data for paging occurrences within the single Assistance Data for Paging IE.
Therefore, it is proposed to continue the factorization along these good RAN3 protocol design principles and include the WUS Assistance Information IE into the Assistance Data for Paging IE.

Proposal: agree the TP below to include the WUS Assistance Information IE into the Assistance Data for Paging IE for NGAP.
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8.5.1.2
Successful Operation
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Figure 8.5.1.2-1: Paging 
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 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 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 Assistance Data for Paging IE 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].

Next change
9.3.1.xxx
WUS Assistance Information

This IE provides WUS Assistance Information to be used by NG-RAN node for determining the WUS group for the UE.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Paging Probability Information
	M
	
	ENUMERATED(p00, p05, p10, p15, p20, p25, p30, p35, p40, p45, p50, p55, p60, p65, p70, p75, p80, p85, p90, p95, p100, …)
	Unit: percentage


Next change
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

	Assistance Data for Recommended Cells
	O
	
	9.3.1.70
	

	Paging Attempt Information 
	O
	
	9.3.1.72
	

	WUS Assistance Information 
	O
	
	9.3.1.xx
	


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,


id-AdditionalNGU-UP-TNLInformation,


id-AdditionalUL-NGU-UP-TNLInformation,


id-Cause,


id-CNTypeRestrictionsForEquivalent,


id-CNTypeRestrictionsForServing,


id-CommonNetworkInstance,

id-DataForwardingNotPossible,


id-DataForwardingResponseERABList,


id-DirectForwardingPathAvailability,


id-DL-NGU-UP-TNLInformation,


id-EndpointIPAddressAndPort,


id-ExtendedRATRestrictionInformation,


id-GUAMIType,


id-LastEUTRAN-PLMNIdentity,


id-LocationReportingAdditionalInfo,


id-MaximumIntegrityProtectedDataRate-DL,


id-NetworkInstance,


id-OldAssociatedQosFlowList-ULendmarkerexpected,


id-PDUSessionAggregateMaximumBitRate,


id-PDUSessionResourceFailedToSetupListCxtFail,


id-PDUSessionResourceReleaseResponseTransfer,


id-PDUSessionType,


id-PSCellInformation,


id-QosFlowAddOrModifyRequestList,


id-QosFlowSetupRequestList,


id-QosFlowToReleaseList,


id-QosMonitoringRequest,


id-RAT-Information,


id-SCTP-TLAs,


id-SecondaryRATUsageInformation,


id-SecurityIndication,


id-SecurityResult,


id-SgNB-UE-X2AP-ID,


id-S-NSSAI,


id-TNLAssociationTransportLayerAddressNGRAN,


id-TargetRNC-ID,


id-UL-NGU-UP-TNLInformation,


id-UL-NGU-UP-TNLModifyList,


id-ULForwarding,


id-ULForwardingUP-TNLInformation,

id-WUS-Assistance-Information,


maxnoofAllowedAreas,

maxnoofAllowedS-NSSAIs,


maxnoofBPLMNs,

Asn1 not modified
AssistanceDataForPaging ::= SEQUENCE {


assistanceDataForRecommendedCells

AssistanceDataForRecommendedCells


OPTIONAL,


pagingAttemptInformation



PagingAttemptInformation




OPTIONAL,


iE-Extensions

ProtocolExtensionContainer { {AssistanceDataForPaging-ExtIEs} } OPTIONAL,


...

}

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

{ ID id-WUS-Assistance-Information



CRITICALITY ignore
TYPE WUS-Assistance-Information

PRESENCE optional},


...

}

AssistanceDataForRecommendedCells ::= SEQUENCE {


recommendedCellsForPaging

RecommendedCellsForPaging, 


iE-Extensions

ProtocolExtensionContainer { {AssistanceDataForRecommendedCells-ExtIEs} }
OPTIONAL,


...

}

Asn1 not modified
PagingPriority ::= ENUMERATED {


priolevel1,


priolevel2,


priolevel3,


priolevel4,


priolevel5,


priolevel6,


priolevel7,


priolevel8,


...

}
PagingProbabilityInformation ::= ENUMERATED {p00, p05, p10, p15, p20, p25, p30, p35, p40, p45, p50, p55, p60, p65, p70, p75, p80, p85, p90, p95, p100, ...}

PathSwitchRequestAcknowledgeTransfer ::= SEQUENCE {


uL-NGU-UP-TNLInformation

UPTransportLayerInformation










OPTIONAL,


securityIndication



SecurityIndication












OPTIONAL,


iE-Extensions

ProtocolExtensionContainer { {PathSwitchRequestAcknowledgeTransfer-ExtIEs} }
OPTIONAL,


...

}

Asn1 not modified
WarningSecurityInfo ::= OCTET STRING (SIZE(50))

WarningType ::= OCTET STRING (SIZE(2))
WUS-Assistance-Information  ::= SEQUENCE {


pagingProbabilityInformation             PagingProbabilityInformation,


iE-Extensions

ProtocolExtensionContainer { { WUS-Assistance-Information-ExtIEs } } OPTIONAL,


...

}

WUS-Assistance-Information-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

-- X

Asn1 not modified
9.4.7
Constant Definitions

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

--

-- Constant definitions

--

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

SKIPPED ASN.1 UNCHANGED

id-TNLAssociationTransportLayerAddressNGRAN



ProtocolIE-ID ::= 168


id-EndpointIPAddressAndPort







ProtocolIE-ID ::= 169


id-LocationReportingAdditionalInfo





ProtocolIE-ID ::= 170


id-SourceToTarget-AMFInformationReroute




ProtocolIE-ID ::= 171


id-AdditionalULForwardingUPTNLInformation



ProtocolIE-ID ::= 172


id-SCTP-TLAs










ProtocolIE-ID ::= 173


id-DataForwardingResponseERABList





ProtocolIE-ID ::= 174


id-RIMInformationTransfer







ProtocolIE-ID ::= 175


id-GUAMIType










ProtocolIE-ID ::= 176


id-SRVCCOperationPossible







ProtocolIE-ID ::= 177


id-TargetRNC-ID










ProtocolIE-ID ::= 178


id-RAT-Information









ProtocolIE-ID ::= 179


id-ExtendedRATRestrictionInformation




ProtocolIE-ID ::= 180


id-QosMonitoringRequest








ProtocolIE-ID ::= 181


id-SgNB-UE-X2AP-ID









ProtocolIE-ID ::= 182

id-Enhanced-CoverageRestriction






ProtocolIE-ID ::= xxx


id-Extended-ConnectedTime







ProtocolIE-ID ::= xxx


id-PagingAssisDataforCEcapabUE






ProtocolIE-ID ::= xxx

id-WUS-Assistance-Information






ProtocolIE-ID ::= xxx
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