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1. Introduction
In RAN3#112-e meeting, RAN3 discussed the impact on RAN3 interfaces to support MUSIM. And RAN3 decided to continue to wait for the other WG progress on the Paging Cause. Recently RAN2 and SA2 have made some progress and agreements to support the Paging Cause and send LSs to RAN3 to share the agreements.
In this document, we discuss RAN3 impact to support the Paging Cause for multi-USIM UEs.
2. Discussion
2.1. Paging Cause
RAN2 agreed on supporting the paging cause for service indication and sent a LS to RAN3. The main content in RAN2 LS is highlighted in below box as follows:

Based on the RAN2 agreements, the paging cause for service indication is supported in both EPS and 5GS. 

Following the paging procedure in the IDLE state, the AMF or the MME sends a Paging message to NG-RAN node or E-UTRAN node. So the paging cause for service indication should be included also in the paging from the AMF or the MME. 
Observation 1: To support paging cause in 5GS and EPS, the paging cause needs to be signalled between AMF and NG-RAN node over NG, and between MME and E-UTRAN node over S1.
In the split NG-RAN architecture, the CU triggers the Uu paging at the DU by sending a Paging message to DU. The Uu paging message is encoded by the DU, so the DU needs to know the paging cause for service indication.
Observation 2: To support paging cause in the split NG-RAN architecture, the paging cause needs to be signalled between CU and DU over F1 and W1.
Following RAN2 agreements, the paging cause for service indication is also supported in RRC INACTIVE state. In the INACTIVE state, the NG-RAN node initiates RAN paging based on the DL data arrival from the UPF and can send a Paging message to other NG-RAN node. So the paging cause for service indication should be included also in the paging between NG-RAN nodes.
Observation 3: To support paging cause in RAN paging, the paging cause needs to be signalled between NG-RAN node over Xn.
Proposal 1: Introduce the Paging Cause IE in the paging related messages in NGAP, XnAP, F1AP, W1AP and S1AP. The Paging Cause IE is coded with one value, e.g. ‘voice’.
In the split NG-RAN architecture, the RAN paging is triggered by the CU-UP. The CU-UP notifies DL data arrival to the CU-CP by sending the E1 DL Data Notification message. Currently the E1 DL Data Notification message consists of the following and doesn’t include service indication information: 

9.2.2.13
DL DATA NOTIFICATION

This message is sent by the gNB-CU-UP to provide information about the DL data detection to the gNB-CU-CP.
Direction: gNB-CU-UP ( gNB-CU-CP

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU-CP UE E1AP ID
	M 
	
	9.3.1.4
	
	YES
	reject

	gNB-CU-UP UE E1AP ID 
	M
	
	9.3.1.5
	
	YES
	reject

	Paging Priority Indicator (PPI)
	O
	
	9.3.1.55
	
	YES
	ignore


So the CU-UP should provide the paging cause for service indication or the DRB information for paging. The CU-UP knows whether the arrived DL traffic is for voice service or for other service based on QoS information, so the CU-UP can generate the paging cause for service indication.
Observation 4: To support paging cause for RAN paging in the split NG-RAN architecture, the paging cause needs to be signalled from CU-UP to CU-CP over E1.
Proposal 2: Introduce the Paging Cause IE in the DL Data Notification message in E1AP. The Paging Cause IE is coded with one value, e.g. ‘voice’.
2.2. Paging Cause Indication for RAN Paging
SA2 agreed that the AMF provides the indication that the paging cause for voice service is supported or note and sent a LS to RAN3. The main content in RAN3 LS is highlighted in below box as follows:

So the AMF should be able to provide and update the paging cause indication to the NG-RAN over NG. In NGAP, the “RRC Inactive Assistance Information” cab ve carried in the Core Network Assistance Information for RRC INACTIVE IE which can be included in some NGAP messages. And the code point can be simply “enabled” at this time.
Observation 5: The AMF needs to provide and update the paging cause indication over NG to assist NG-RAN to perform RAN based paging.
Proposal 3: Introduce the Paging Cause Indication IE in the Core Network Assistance Information for RRC INACTIVE IE in NGAP. The Paging Cause Indication IE is coded with one value, e.g. ‘supported’.
As discussed in sect. 2.1, in the split NG-RAN architecture, the RAN paging is triggered by the CU-UP, so the CU-UP needs to indicate the paging cause when it sends the DL data arrival notification to the CU-CP. So to avoid unnecessary processing and parameter transmission at CU-UP, the CU-UP needs to know whether the paging cause indication in INACTIVE state is supported or not. The CU-CP needs to transfer the paging cause indication to the CU-UP when it sets or updates the bearer context.

Observation 6: In the split RAN architecture, the CU-CP needs to provide and update the paging cause indication over E1 to assist CU-UP to avoid unnecessary processing.
Proposal 4: Introduce the Paging Cause Indication IE in the Bearer Context Setup Request and the Bearer Context Modification Request messages in E1AP. The Paging Cause Indication IE is coded with one value, e.g. ‘supported’.
3. Conclusion
Observation 1: To support paging cause in 5GS and EPS, the paging cause needs to be signalled between AMF and NG-RAN node over NG, and between MME and E-UTRAN node over S1.
Observation 2: To support paging cause in the split NG-RAN architecture, the paging cause needs to be signalled between CU and DU over F1 and W1.
Observation 3: To support paging cause in RAN paging, the paging cause needs to be signalled between NG-RAN node over Xn.
Observation 4: To support paging cause for RAN paging in the split NG-RAN architecture, the paging cause needs to be signalled from CU-UP to CU-CP over E1.
Proposal 1: Introduce the Paging Cause IE in the paging related messages in NGAP, XnAP, F1AP, W1AP and S1AP. The Paging Cause IE is coded with one value, e.g. ‘Voice’.
Proposal 2: Introduce the Paging Cause IE in the DL Data Notification message in E1AP. The Paging Cause IE is coded with one value, e.g. ‘Voice’.
Observation 5: The AMF needs to provide and update the paging cause indication over NG to assist NG-RAN to perform RAN based paging.
Observation 6: In the split RAN architecture, the CU-CP needs to provide and update the paging cause indication over E1 to assist CU-UP to avoid unnecessary processing.
Proposal 3: Introduce the Paging Cause Indication IE in the Core Network Assistance Information for RRC INACTIVE IE in NGAP. The Paging Cause Indication IE is coded with one value, e.g. ‘supported’.
Proposal 4: Introduce the Paging Cause Indication IE in the Bearer Context Setup Request and the Bearer Context Modification Request messages in E1AP. The Paging Cause Indication IE is coded with one value, e.g. ‘supported’.
Based on the Proposals, the following is proposed for TPs:

Proposal 5: RAN3 agrees TP for the BL CRs for TS 38.413 as in Annex and TP for BL CR for TS 38.463 in [4]. XnAP, F1AP, W1AP and S1AP are enhanced based on Proposals 1 and 2.
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Annex
<<<<<<<<<<<<<<<<<<<< 1st Change >>>>>>>>>>>>>>>>>>>>
8.5
Paging Procedures

8.5.1
Paging

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.

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 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 Paging Cause 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].
<<<<<<<<<<<<<<<<<<<< End of 1st Change >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<< 2nd Change >>>>>>>>>>>>>>>>>>>>
9.2.4
Paging Messages

9.2.4.1
PAGING

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	UE Paging Identity
	M
	
	9.3.3.18
	
	YES
	ignore

	Paging DRX
	O
	
	9.3.1.90
	
	YES
	ignore

	TAI List for Paging
	
	1
	
	
	YES
	ignore

	>TAI List for Paging Item
	
	1..<maxnoofTAIforPaging>
	
	
	-
	

	>>TAI
	M
	
	9.3.3.11
	
	-
	

	Paging Priority
	O
	
	9.3.1.78
	
	YES
	ignore

	UE Radio Capability for Paging
	O
	
	9.3.1.68
	
	YES
	ignore

	Paging Origin
	O
	
	9.3.3.22
	
	YES
	ignore

	Assistance Data for Paging
	O
	
	9.3.1.69
	
	YES
	ignore

	NB-IoT Paging eDRX Information
	O
	
	9.3.1.138
	
	YES
	ignore

	NB-IoT Paging DRX
	O
	
	9.3.1.139
	If this IE is present, the Paging DRX IE is ignored.
	YES
	ignore

	Enhanced Coverage Restriction
	O
	
	9.3.1.140
	
	YES
	ignore

	WUS Assistance Information
	O
	
	9.3.1.143
	
	YES
	ignore

	Paging eDRX Information
	O
	
	9.3.1.154
	
	YES
	ignore

	CE-mode-B Restricted
	O
	
	9.3.1.155
	
	YES
	ignore

	Paging Cause
	O
	
	9.3.3.yyy
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofTAIforPaging
	Maximum no. of TAIs for paging. Value is 16.


<<<<<<<<<<<<<<<<<<<< End of 2nd Change >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<< 3rd Change >>>>>>>>>>>>>>>>>>>>
9.3.1.15
Core Network Assistance Information for RRC INACTIVE

This IE provides assistance information for RRC_INACTIVE configuration.

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

	UE Identity Index Value
	M
	
	9.3.3.23
	
	-
	

	UE Specific DRX
	O
	
	Paging DRX

9.3.1.90
	
	-
	

	Periodic Registration Update Timer
	M
	
	9.3.3.24
	
	-
	

	MICO Mode Indication
	O
	
	9.3.1.23
	
	-
	

	TAI List for RRC Inactive
	
	1
	
	
	-
	

	>TAI List for RRC Inactive Item
	
	1..<maxnoofTAIforInactive>
	
	
	-
	

	>>TAI
	M
	
	9.3.3.11
	
	-
	

	Expected UE Behaviour
	O
	
	9.3.1.93
	
	-
	

	Paging eDRX Information
	O
	
	9.3.1.154
	
	YES
	ignore

	Extended UE Identity Index Value
	O
	
	9.3.3.52
	
	YES
	ignore

	UE Radio Capability for Paging
	O
	
	9.3.1.68
	
	YES
	ignore

	MICO All PLMN
	O
	
	9.3.1.194
	
	YES
	ignore

	Paging Cause Indication
	O
	
	9.3.1.xxx
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofTAIforInactive
	Maximum no. of TAIs for RRC Inactive. Value is 16.


<<<<<<<<<<<<<<<<<<<< End of 3rd Change >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<< 4th Change >>>>>>>>>>>>>>>>>>>>
9.3.1.xxx
Paging Cause Indication
This IE indicates that the UE supports the paging cause for voice service to enable NG-RAN to apply the paging cause for RAN-based paging as specified in TS 23.501 [9].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Paging Cause Indication
	M
	
	ENUMERATED (supported, …)
	


<<<<<<<<<<<<<<<<<<<< End of 4th Change >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<< 5th Change >>>>>>>>>>>>>>>>>>>>
9.3.3.yyy
Paging Cause
This IE indicates the paging cause for the service indication as specified in TS 23.501 [9].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Paging Cause
	M
	
	ENUMERATED (voice, …)
	


<<<<<<<<<<<<<<<<<<<< End of 5th Change >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<< 6th Change >>>>>>>>>>>>>>>>>>>>
9.4.4
PDU Definitions

<<< skip unchanged part >>>
-- ASN1START

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

--

-- PDU definitions for NGAP.

--

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

NGAP-PDU-Contents { 

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

ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

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

--

-- IE parameter types from other modules.

--

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

IMPORTS


AllowedNSSAI,


AMFName,


AMFSetID,


AMF-TNLAssociationSetupList,


AMF-TNLAssociationToAddList,


AMF-TNLAssociationToRemoveList,


AMF-TNLAssociationToUpdateList,


AMF-UE-NGAP-ID,

AssistanceDataForPaging,


AuthenticatedIndication,


BroadcastCancelledAreaList,


BroadcastCompletedAreaList,


CancelAllWarningMessages,


Cause,


CellIDListForRestart,


CEmodeBrestricted,

CEmodeBSupport-Indicator,

CNAssistedRANTuning,


ConcurrentWarningMessageInd,


CoreNetworkAssistanceInformationForInactive,


CPTransportLayerInformation,

CriticalityDiagnostics,


DataCodingScheme,


DL-CP-SecurityInformation,

DirectForwardingPathAvailability,

EarlyStatusTransfer-TransparentContainer,

EDT-Session,

EmergencyAreaIDListForRestart,


EmergencyFallbackIndicator,


EN-DCSONConfigurationTransfer,

EndIndication,

Enhanced-CoverageRestriction,


EUTRA-CGI,

Extended-AMFName,

Extended-ConnectedTime,

Extended-RANNodeName,


FiveG-S-TMSI,


GlobalRANNodeID,


GUAMI,


HandoverFlag,


HandoverType,


IAB-Authorized,


IAB-Supported,

IABNodeIndication,

IMSVoiceSupportIndicator,


IndexToRFSP,


InfoOnRecommendedCellsAndRANNodesForPaging,


IntersystemSONConfigurationTransfer,


LAI,

LTEM-Indication,

LocationReportingRequestType,

LTEUESidelinkAggregateMaximumBitrate,


LTEV2XServicesAuthorized,

MaskedIMEISV,


MessageIdentifier,


MDTPLMNList,


MobilityRestrictionList,


NAS-PDU,


NASSecurityParametersFromNGRAN,

NB-IoT-DefaultPagingDRX,

NB-IoT-PagingDRX,

NB-IoT-Paging-eDRXInfo,


NB-IoT-UEPriority,

NewSecurityContextInd,


NGRAN-CGI,


NGRAN-TNLAssociationToRemoveList,


NGRANTraceID,


NotifySourceNGRANNode,


NPN-AccessInformation,

NR-CGI,


NRPPa-PDU,


NumberOfBroadcastsRequested,

NRUESidelinkAggregateMaximumBitrate,


NRV2XServicesAuthorized,

OverloadResponse,


OverloadStartNSSAIList,


PagingAssisDataforCEcapabUE,

PagingCause,

PagingCauseIndication,

PagingDRX,


PagingOrigin,


PagingPriority,


PagingeDRXInformation,
<<< skip unchanged part >>>
FROM NGAP-Containers


id-AllowedNSSAI,


id-AMFName,


id-AMFOverloadResponse,


id-AMFSetID,


id-AMF-TNLAssociationFailedToSetupList,


id-AMF-TNLAssociationSetupList,


id-AMF-TNLAssociationToAddList,


id-AMF-TNLAssociationToRemoveList,


id-AMF-TNLAssociationToUpdateList,


id-AMFTrafficLoadReductionIndication,


id-AMF-UE-NGAP-ID,


id-AssistanceDataForPaging,


id-AuthenticatedIndication,


id-BroadcastCancelledAreaList,


id-BroadcastCompletedAreaList,


id-CancelAllWarningMessages,


id-Cause,


id-CellIDListForRestart,


id-CEmodeBrestricted,

id-CEmodeBSupport-Indicator,

id-CNAssistedRANTuning,

id-ConcurrentWarningMessageInd,


id-CoreNetworkAssistanceInformationForInactive,


id-CriticalityDiagnostics,


id-DataCodingScheme,


id-DefaultPagingDRX,


id-DirectForwardingPathAvailability,


id-DL-CP-SecurityInformation,

id-EarlyStatusTransfer-TransparentContainer,

id-EDT-Session,

id-EmergencyAreaIDListForRestart,


id-EmergencyFallbackIndicator,


id-ENDC-SONConfigurationTransferDL,


id-ENDC-SONConfigurationTransferUL,


id-EndIndication,

id-Enhanced-CoverageRestriction,

id-EUTRA-CGI,

id-Extended-AMFName,

id-Extended-ConnectedTime,


id-Extended-RANNodeName,

id-FiveG-S-TMSI,


id-GlobalRANNodeID,


id-GUAMI,


id-HandoverFlag,


id-HandoverType,


id-IAB-Authorized,

id-IAB-Supported,

id-IABNodeIndication,

id-IMSVoiceSupportIndicator,


id-IndexToRFSP,


id-InfoOnRecommendedCellsAndRANNodesForPaging,


id-IntersystemSONConfigurationTransferDL,

id-IntersystemSONConfigurationTransferUL,

id-LocationReportingRequestType,

id-LTEM-Indication,

id-LTEV2XServicesAuthorized,

id-LTEUESidelinkAggregateMaximumBitrate,

id-ManagementBasedMDTPLMNList,


id-MaskedIMEISV,


id-MessageIdentifier,


id-MobilityRestrictionList,


id-NAS-PDU,


id-NASC,


id-NASSecurityParametersFromNGRAN,


id-NB-IoT-DefaultPagingDRX,

id-NB-IoT-PagingDRX,

id-NB-IoT-Paging-eDRXInfo,


id-NB-IoT-UEPriority,

id-NewAMF-UE-NGAP-ID,


id-NewGUAMI,


id-NewSecurityContextInd,

id-NGAP-Message,


id-NGRAN-CGI,


id-NGRAN-TNLAssociationToRemoveList,


id-NGRANTraceID,


id-NotifySourceNGRANNode,


id-NPN-AccessInformation,

id-NR-CGI,


id-NRPPa-PDU,

id-NRV2XServicesAuthorized,

id-NRUESidelinkAggregateMaximumBitrate,

id-NumberOfBroadcastsRequested,


id-OldAMF,


id-OverloadStartNSSAIList,

id-PagingAssisDataforCEcapabUE,

id-PagingCause,

id-PagingDRX,


id-PagingeDRXInformation,

id-PagingOrigin,


id-PagingPriority,

<<< skip unchanged part >>>
-- **************************************************************

--

-- PAGING ELEMENTARY PROCEDURE

--

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

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

--

-- PAGING

--

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

Paging ::= SEQUENCE {


protocolIEs

ProtocolIE-Container

{ {PagingIEs} },


...

}

PagingIEs NGAP-PROTOCOL-IES ::= {


{ ID id-UEPagingIdentity



CRITICALITY ignore
TYPE UEPagingIdentity



PRESENCE mandatory
}|


{ ID id-PagingDRX





CRITICALITY ignore
TYPE PagingDRX





PRESENCE optional

}|


{ ID id-TAIListForPaging



CRITICALITY ignore
TYPE TAIListForPaging



PRESENCE mandatory
}|


{ ID id-PagingPriority




CRITICALITY ignore
TYPE PagingPriority




PRESENCE optional

}|


{ ID id-UERadioCapabilityForPaging

CRITICALITY ignore
TYPE UERadioCapabilityForPaging

PRESENCE optional

}|


{ ID id-PagingOrigin




CRITICALITY ignore
TYPE PagingOrigin




PRESENCE optional

}|


{ ID id-AssistanceDataForPaging


CRITICALITY ignore
TYPE AssistanceDataForPaging

PRESENCE optional

}|

{ ID id-NB-IoT-Paging-eDRXInfo


CRITICALITY ignore
TYPE NB-IoT-Paging-eDRXInfo


PRESENCE optional

}|

{ ID id-NB-IoT-PagingDRX



CRITICALITY ignore
TYPE NB-IoT-PagingDRX



PRESENCE optional

}|

{ ID id-Enhanced-CoverageRestriction
CRITICALITY ignore
TYPE Enhanced-CoverageRestriction
PRESENCE optional

}|

{ ID id-WUS-Assistance-Information

CRITICALITY ignore
TYPE WUS-Assistance-Information

PRESENCE optional

}|


{ ID id-PagingeDRXInformation


CRITICALITY ignore
TYPE PagingeDRXInformation


PRESENCE optional

}|


{ ID id-CEmodeBrestricted



CRITICALITY ignore
TYPE CEmodeBrestricted



PRESENCE optional

}|


{ ID id-PagingCause





CRITICALITY ignore
TYPE PagingCause




PRESENCE optional

},


...

}

<<<<<<<<<<<<<<<<<<<< End of 6th Change >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<< 7th 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-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-PagingCuaseIndication,

id-PDUSessionAggregateMaximumBitRate,


id-PduSessionExpectedUEActivityBehaviour,

id-PDUSessionResourceFailedToSetupListCxtFail,


id-PDUSessionResourceReleaseResponseTransfer,


id-PDUSessionType,
<<< skip unchanged part >>>
CoreNetworkAssistanceInformationForInactive ::= SEQUENCE {


uEIdentityIndexValue



UEIdentityIndexValue,


uESpecificDRX





PagingDRX
















OPTIONAL,


periodicRegistrationUpdateTimer

PeriodicRegistrationUpdateTimer,


mICOModeIndication




MICOModeIndication














OPTIONAL,


tAIListForInactive




TAIListForInactive,


expectedUEBehaviour




ExpectedUEBehaviour














OPTIONAL,


iE-Extensions

ProtocolExtensionContainer { {CoreNetworkAssistanceInformationForInactive-ExtIEs} }
OPTIONAL,


...

}

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


{ ID id-PagingeDRXInformation



CRITICALITY ignore
EXTENSION PagingeDRXInformation




PRESENCE optional
}|


{ ID id-ExtendedUEIdentityIndexValue

CRITICALITY ignore
EXTENSION ExtendedUEIdentityIndexValue


PRESENCE optional
}|


{ ID id-UERadioCapabilityForPaging


CRITICALITY ignore
EXTENSION UERadioCapabilityForPaging


PRESENCE optional
}|


{ ID id-MicoAllPLMN






CRITICALITY ignore
EXTENSION MicoAllPLMN







PRESENCE optional
}|

{ ID id-PagingCauseIndication



CRITICALITY ignore
EXTENSION PagingCauseIndication




PRESENCE optional
},

...

}

<<< skip unchanged part >>>
PagingAttemptInformation ::= SEQUENCE {


pagingAttemptCount




PagingAttemptCount,


intendedNumberOfPagingAttempts

IntendedNumberOfPagingAttempts,


nextPagingAreaScope




NextPagingAreaScope








OPTIONAL,


iE-Extensions

ProtocolExtensionContainer { {PagingAttemptInformation-ExtIEs} }
OPTIONAL,


...

}

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


...

}

PagingAttemptCount ::= INTEGER (1..16, ...)
PagingCause ::= ENUMERATED {


voice,


...

}

PagingCauseIndication ::= ENUMERATED {


supported,


...

}

PagingDRX ::= ENUMERATED {


v32,


v64,


v128,


v256,


...

}

PagingOrigin ::= ENUMERATED {


non-3gpp,


...

}

<<<<<<<<<<<<<<<<<<<< End of 7th Change >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<< 8th Change >>>>>>>>>>>>>>>>>>>>
9.4.7
Constant Definitions

<<< skip unchanged part >>>

id-PduSessionExpectedUEActivityBehaviour




ProtocolIE-ID ::= 281

id-MicoAllPLMN










ProtocolIE-ID ::= 282

id-QosFlowFailedToSetupList







ProtocolIE-ID ::= 283

id-PagingCause










ProtocolIE-ID ::= aaa


id-PagingCauseIndication







ProtocolIE-ID ::= bbb
END

-- ASN1STOP

<<<<<<<<<<<<<<<<<<<< End of 8th Change >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<< End of Change >>>>>>>>>>>>>>>>>>>>
RAN2 would like to inform RAN3/SA2/CT1/SA3 the RAN2’s agreements on introduction of paging cause for voice service:


 


Paging cause for service indication will be introduced in NR and LTE


RAN2 agreed to provide the paging cause value “voice” to UEs by extending the Paging message. The presence of the extension, which can be empty list if none of the UEs have paging cause “voice”, indicates that network supports transmission of  paging cause for service indication.


For paging reception in RRC_IDLE (i.e. CN paging), UE forwards the paging cause to NAS. It’s up to NAS whether to accept or reject the paging.


For paging reception in RRC_INACTIVE (i.e. RAN paging), the AS-NAS interaction is left up to UE implementation.





The "RRC Inactive Assistance Information" includes:


-	UE specific DRX values;


-	UE specific extended idle mode DRX values (cycle length and Paging Time Window length);


-	The Registration Area provided to the UE;


-	Periodic Registration Update timer;


-	If the AMF has enabled MICO mode for the UE, an indication that the UE is in MICO mode;


-	Information from the UE identifier, as defined in TS 38.304 [50] for NR and TS 36.304 [52] for E-UTRA connected to 5GC, that allows the RAN to calculate the UE's RAN paging occasions;


-	An indication that Paging Cause Indication for Voice Service is supported.





The Paging Cause Indication for Voice Service is used to assist NG RAN to perform RAN based paging.
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