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Discussion and Proposals
The support of WUS group requires the paging probability to be sent from MME to eNB.

The paging probability is first negotiated between the UE and the MME 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, the editor’s note can be removed.

Proposal 1: agree the TP below to remove the editor’s note on paging probability encoding.

However, the current structure of the encoding is not good. 
The paging message already has an Assistance Data for Paging IE which can be reused.

All the different flavors of paging assistance are already defined as sub-IEs beneath this IE, such as the Assistance Data for CE capable UEs IE.

This is good factorization principle because otherwise a new IE would be added to the PAGING message every time a new case is added. 

It is proposed to continue the factorization along the good RAN3 protocol design principles and move the WUS Assistance Information IE into the Assistance Data for Paging IE.

Proposal 2: agree the TP below to move the WUS Assistance Information IE into the Assistance Data for Paging IE.
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9.1.6
PAGING

This message is sent by the MME and is used to page a UE in one or several tracking areas.
Direction: MME ( eNB
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	UE Identity Index value
	M
	
	9.2.3.10
	
	YES
	ignore

	UE Paging Identity
	M
	
	9.2.3.13
	
	YES
	ignore

	Paging DRX
	O
	
	9.2.1.16
	
	YES
	ignore

	CN Domain
	M
	
	9.2.3.22
	
	YES
	ignore

	List of TAIs
	
	1
	
	
	YES
	ignore

	>TAI List Item
	
	1 .. <maxnoofTAIs>
	
	
	EACH
	ignore

	>>TAI
	M
	
	9.2.3.16
	
	-
	

	CSG Id List
	
	0..1
	
	
	GLOBAL
	ignore

	>CSG Id
	
	1 .. <maxnoofCSGId>
	9.2.1.62
	
	-
	

	Paging Priority
	O
	
	9.2.1.78
	
	YES
	ignore

	UE Radio Capability for Paging
	O
	
	9.2.1.98
	
	YES
	ignore

	Assistance Data for Paging
	O
	
	9.2.1.103
	
	YES
	ignore

	Paging eDRX Information
	O
	
	9.2.1.111
	
	YES
	ignore

	Extended UE Identity Index Value
	O
	
	9.2.3.46
	
	YES
	ignore

	NB-IoT Paging eDRX Information
	O
	
	9.2.1.115
	
	YES
	ignore

	NB-IoT UE Identity Index value
	O
	
	9.2.3.47
	
	YES
	ignore

	Enhanced Coverage Restricted
	O
	
	9.2.1.123
	
	YES
	ignore

	CE-Mode-B Restricted
	O
	
	9.2.1.129
	
	YES
	ignore

	
	
	
	
	
	
	


	Range bound
	Explanation

	maxnoofTAIs
	Maximum no. of TAIs. Value is 256.

	maxnoofCSGIds
	Maximum no. of CSG Ids within the CSG Id List. Value is 256.


Next change
9.2.1.103
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
	
	9.2.1.104
	

	Assistance Data for CE capable UEs
	O
	
	9.2.1.108
	

	Paging Attempt Information 
	O
	
	9.2.1.110
	

	WUS Assistance Information 
	O
	
	9.2.1.xx
	


Next change
9.2.1.xxx
WUS Assistance Information
This IE provides WUS Assistance Information to be used by eNB for determing 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, …) (FFS)
	Unit: percentage



Next change
9.3.3
PDU Definitions

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

--

-- PDU definitions for S1AP.

--

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

S1AP-PDU-Contents { 

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

eps-Access (21) modules (3) s1ap (1) version1 (1) s1ap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

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

--

-- IE parameter types from other modules.

--

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

IMPORTS


UEAggregateMaximumBitrate,


BearerType,


Cause,


CellAccessMode,

//skip the unchanged part

LTE-M-Indication,


AerialUEsubscriptionInformation,


PendingDataIndication,

WarningAreaCoordinates,


Subscription-Based-UE-DifferentiationInfo,


PSCellInformation,


NR-CGI,


ConnectedengNBList,


EN-DCSONConfigurationTransfer,


TimeSinceSecondaryNodeRelease,


AdditionalRRMPriorityIndex

FROM S1AP-IEs


PrivateIE-Container{},


ProtocolExtensionContainer{},


ProtocolIE-Container{},


ProtocolIE-ContainerList{},


ProtocolIE-ContainerPair{},


ProtocolIE-ContainerPairList{},

//skip the unchanged part

id-PendingDataIndication,


id-WarningAreaCoordinates,


id-Subscription-Based-UE-DifferentiationInfo,


id-PSCellInformation,


id-ConnectedengNBList,


id-ConnectedengNBToAddList,


id-ConnectedengNBToRemoveList,


id-EN-DCSONConfigurationTransfer-ECT,


id-EN-DCSONConfigurationTransfer-MCT,


id-TimeSinceSecondaryNodeRelease

FROM S1AP-Constants;

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

--

-- Common Container Lists

--

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

E-RAB-IE-ContainerList


{ S1AP-PROTOCOL-IES      : IEsSetParam }
::= ProtocolIE-ContainerList     { 1, maxnoofE-RABs,   {IEsSetParam} }

E-RAB-IE-ContainerPairList

{ S1AP-PROTOCOL-IES-PAIR : IEsSetParam }
::= ProtocolIE-ContainerPairList { 1, maxnoofE-RABs,   {IEsSetParam} }

ProtocolError-IE-ContainerList
{ S1AP-PROTOCOL-IES      : IEsSetParam }
::= ProtocolIE-ContainerList     { 1, maxnoofE-RABs,   {IEsSetParam} }

//skip the unchanged part
-- **************************************************************

--

-- PAGING ELEMENTARY PROCEDURE

--

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

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

--

-- Paging

--

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

Paging ::= SEQUENCE {


protocolIEs


ProtocolIE-Container       {{PagingIEs}},


...

}

PagingIEs S1AP-PROTOCOL-IES ::= {


{ ID id-UEIdentityIndexValue


CRITICALITY ignore
TYPE UEIdentityIndexValue



PRESENCE mandatory}|


{ ID id-UEPagingID





CRITICALITY ignore
TYPE UEPagingID






PRESENCE mandatory}|


{ ID id-pagingDRX





CRITICALITY ignore
TYPE PagingDRX






PRESENCE optional}|


{ ID id-CNDomain





CRITICALITY ignore
TYPE CNDomain






PRESENCE mandatory}|


{ ID id-TAIList






CRITICALITY ignore
TYPE TAIList






PRESENCE mandatory}|


{ ID id-CSG-IdList





CRITICALITY ignore
TYPE CSG-IdList






PRESENCE optional}|


{ ID id-PagingPriority




CRITICALITY ignore
TYPE PagingPriority





PRESENCE optional}|


{ ID id-UERadioCapabilityForPaging

CRITICALITY ignore
TYPE UERadioCapabilityForPaging


PRESENCE optional}|

-- Extension for Release 13 to support Paging Optimisation and Coverage Enhancement paging –-


{ ID id-AssistanceDataForPaging


CRITICALITY ignore
TYPE AssistanceDataForPaging


PRESENCE optional}|


{ ID id-Paging-eDRXInformation


CRITICALITY ignore
TYPE Paging-eDRXInformation



PRESENCE optional}|


{ ID id-extended-UEIdentityIndexValue
CRITICALITY ignore
TYPE Extended-UEIdentityIndexValue
PRESENCE optional}|


{ ID id-NB-IoT-Paging-eDRXInformation
CRITICALITY ignore
TYPE NB-IoT-Paging-eDRXInformation
PRESENCE optional}|


{ ID id-NB-IoT-UEIdentityIndexValue

CRITICALITY ignore
TYPE NB-IoT-UEIdentityIndexValue

PRESENCE optional}|


{ ID id-EnhancedCoverageRestricted

CRITICALITY ignore
TYPE EnhancedCoverageRestricted


PRESENCE optional}|


{ ID id-CE-ModeBRestricted



CRITICALITY ignore
TYPE CE-ModeBRestricted


PRESENCE optional}
,


...

}

TAIList::= SEQUENCE (SIZE(1.. maxnoofTAIs)) OF ProtocolIE-SingleContainer {{TAIItemIEs}}

TAIItemIEs 
S1AP-PROTOCOL-IES ::= {


{ ID id-TAIItem
 CRITICALITY ignore

TYPE TAIItem
PRESENCE mandatory },


...

}

TAIItem ::= SEQUENCE {


tAI 






TAI,


iE-Extensions




ProtocolExtensionContainer { {TAIItemExtIEs} } OPTIONAL,


...

}

Asn1 not modified
9.3.4
Information Element Definitions

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

--

-- Information Element Definitions

--

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

S1AP-IEs {

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

eps-Access (21) modules (3) s1ap (1) version1 (1) s1ap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS


id-E-RABInformationListItem,


id-E-RABItem,


id-GUMMEIType,


id-Bearers-SubjectToStatusTransfer-Item,

id-Time-Synchronisation-Info,

id-x2TNLConfigurationInfo,


id-eNBX2ExtendedTransportLayerAddresses,


id-MDTConfiguration,


id-Time-UE-StayedInCell-EnhancedGranularity,


id-HO-Cause,


id-M3Configuration,


id-M4Configuration,


id-M5Configuration,


id-MDT-Location-Info,


id-SignallingBasedMDTPLMNList,

id-MobilityInformation,


id-ULCOUNTValueExtended,


id-DLCOUNTValueExtended,


id-ReceiveStatusOfULPDCPSDUsExtended,


id-eNBIndirectX2TransportLayerAddresses,


id-Muting-Availability-Indication,


id-Muting-Pattern-Information,


id-NRrestrictioninEPSasSecondaryRAT,


id-NRrestrictionin5GS,


id-Synchronisation-Information,


id-uE-HistoryInformationFromTheUE,


id-LoggedMBSFNMDT,


id-SON-Information-Report,


id-RecommendedCellItem,


id-RecommendedENBItem,


id-ProSeUEtoNetworkRelaying,


id-ULCOUNTValuePDCP-SNlength18,


id-DLCOUNTValuePDCP-SNlength18,


id-ReceiveStatusOfULPDCPSDUsPDCP-SNlength18,


id-M6Configuration,


id-M7Configuration,


id-RAT-Type,


id-extended-e-RAB-MaximumBitrateDL,


id-extended-e-RAB-MaximumBitrateUL,


id-extended-e-RAB-GuaranteedBitrateDL,


id-extended-e-RAB-GuaranteedBitrateUL,


id-extended-uEaggregateMaximumBitRateDL,


id-extended-uEaggregateMaximumBitRateUL,


id-SecondaryRATDataUsageReportItem,


id-E-RABUsageReportItem,

id-UEAppLayerMeasConfig,


id-serviceType,


id-UnlicensedSpectrumRestriction, 

id-CNTypeRestrictions,


id-DownlinkPacketLossRate,


id-UplinkPacketLossRate,


id-BluetoothMeasurementConfiguration,


id-WLANMeasurementConfiguration,


id-LastNG-RANPLMNIdentity,


id-PSCellInformation,


id-IMSvoiceEPSfallbackfrom5G,

id-RequestTypeAdditionalInfo,


id-AdditionalRRMPriorityIndex,


id-ContextatSource,

id-WUS-Assistance-Information,


maxnoofCSGs,

maxnoofE-RABs,


maxnoofErrors,


maxnoofBPLMNs,
asn1 not modified
AssistanceDataForPaging ::= SEQUENCE {


assistanceDataForRecommendedCells
AssistanceDataForRecommendedCells

OPTIONAL,


assistanceDataForCECapableUEs

AssistanceDataForCECapableUEs


OPTIONAL,


pagingAttemptInformation


PagingAttemptInformation



OPTIONAL,


iE-Extensions





ProtocolExtensionContainer { { AssistanceDataForPaging-ExtIEs} }
OPTIONAL,


...

}

AssistanceDataForPaging-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {

{ ID id-WUS-Assistance-Information

CRITICALITY ignore
TYPE WUS-Assistance-Information


PRESENCE optional},


...

}
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