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1. Introduction
In RAN2 113bise meeting, the following conclusions are agreed for paging cause:
	· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]1: RAN2 works to support the MUSIM paging cause feature that SA2 is working on and also addresses the paging cause issue raised by SA2 LS.
· 2: RAN2 attempts to reply LS to SA2 once we progress on solution and agree on CR(s) that support/address the above feature/issue.
· 5: If RAN2 agrees to add a paging cause value (or any other information that could lead to a specific paging cause) in Uu paging message, RAN2 specifies the relevant UE behavior (i.e. inform or passing to the upper layer) upon its reception in both LTE and NR specifications.
· RAN2 does not intend to introduce alternative paging IDs for MUSIM paging (unless requested by SA2).



As referred by the above agreements, SA2 LS [1] notify the necessity of discriminating paging for non-voice service from paging from network not supporting the paging cause.
	SA2 has concluded that the UE shall be able to discriminate the case where it is being paged for non-voice service from the case where it is being paged (for any service) by a RAN node not supporting the Paging Cause, either because the RAN node does not support the Paging Cause feature, or because in case of RAN sharing it is configured to operate without the Paging Cause feature for some of the connected CNs. 



In this paper, we give discussion on remaining issues related to paging cause.
2. Discussion
The SA2 has concluded that UE shall be able to discriminate the case where it is being paged for non-voice service from the case where it is being paged (for any service) by a RAN node not supporting the Paging Cause. We will analyse different scenarios for this requirement from UE and RAN perspective.
1) Legacy RAN node
The paging message to all UEs will not contain paging cause IE or Rel 17 paging record extension. The UE will perceive paging message in a legacy way as for any service. So there is no additional requirement for UE under legacy RAN node.
Observation 1: UE will perceive paging message in a legacy way under RAN node not supporting the Paging Cause. 
2) RAN node supporting paging cause
UE under RAN node supporting paging cause should to be able to handle three kinds of paging message corresponding to Scenario1/2/3.
RAN node supporting paging cause should be able to handle 4 scenarios as below. 
Table 1: 4 different paging scenarios under RAN node supporting paging cause
	
	Scenario1: 
CN support paging cause
Voice paging to UE with MUSIM capabilities
	Scenario2: 
CN support paging cause
Non voice paging to UE with MUSIM capabilities
	Scenario3: 
CN don’t support paging cause
Voice paging
	Scenario 4: 
CN support paging cause
Paging to UE without MUSIM capabilities

	Requirement for RAN node
	RAN node should include the Voice Service indication as the paging cause in the paging message to the UE
	[bookmark: OLE_LINK8][bookmark: OLE_LINK9]RAN node should indicate UE that the paging is a non-voice call
	RAN node should indicate UE this is a legacy paging message. 
	RAN node should indicate UE this is a legacy paging message.

	Requirement for UE with MUSIM capabilities
	Voice paging cause should be recognized
	Paging should be recognized as non-voice call 
	Paging should be recognized as a legacy call (for any service)
	N/A



As agreed by the latest SA2 meeting, for UE in idle state, the AMF should provide the Voice Service Indication in the N2 Paging message when the AMF detects the downlink data or signaling which triggers the Paging message is related to voice service. AMF will not include Voice Service Indication in both scenario 2 and scenario 3. In order to discriminate scenario 2 from scenario 3, RAN node need get extra information from N2 paging message, which is within RAN3 scope. For UE in inactive state, The NG-RAN can utilize the PPI received in the CN tunnel header of an incoming DL PDU in order to apply the corresponding paging policy. How to discriminate scenario2 from scenario 3 for UE in inactive state should also be considered by RAN3.
Observation 2: RAN node need get extra information from core network to discriminate non-voice paging from paging of legacy CN, which is within RAN3 scope.
From RAN2’s perspective, three kinds of paging message may be included in one paging record list. For scenario1, the paging record should indicate Voice paging cause. For scenario2 the paging record should indicate it is a non-voice call. For Scenario3 and Scenario4 the paging record should be interpreted by UE as a legacy paging message.
As discussed in RAN 113bise meeting [2], both Solution Direction A (impact only LTE/NR RRC Uu paging message) and Solution Direction B (LTE/NR RRC Uu paging message+ additional signalling e.g. via SIB, paging DCI, NAS) will be considered.
From our point of view, direction A only impact Uu paging message which is simple for network and UE implementation. It is preferred to go with direction A.
Proposal 1: Indication of paging cause feature and paging cause value in Uu paging message is preferred. 
As discussed in RAN2#113bise meeting, it was mentioned that if CN will provide paging cause enable indicator through NAS message the UE can know whether the core network support paging cause or not. Along with the presence of pagingRecordList-v17xy the UE can discriminate non-voice call from legacy call. For this solution, only 1 bit is needed for each record to represent voice call or non-voice call. Although this solution save signaling overhead, it cause UE complexity as it need AS layer and NAS layer coordination. 
Proposal 2: Indication of paging cause feature through NAS message and paging cause value in Uu paging message could be considered only if SA2 intend to introduce paging cause feature in NAS message.
If RAN2 agree to go with direction A, we prefer the solution below: 
Introduce a parallel pagingRecordList-v17xy with the same number of entries as PagingRecordList (without suffix). For each record within PagingRecordList-v17xy:
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]1) 1 bit paging cause present indication can be used to indicate whether this record is for a Rel 17 extended paging message or legacy paging message (for any service). 
2) 1 bit paging cause value can represent voice call or non-voice call  
The proposed ASN.1 text proposal is shown in Appendix.
Proposal 3: If Solution Direction A (impact only LTE/NR RRC Uu paging message) is adopted, a parallel pagingRecordList-v17xy is applied with 1 bit paging cause present indication for each record to discriminate Rel 17 extended paging message from legacy paging message (for any service) and 1 bit paging cause value represent voice call or non-voice call.
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Observation 1: UE will perceive paging message in a legacy way under RAN node not supporting the Paging Cause. 
Observation 2: RAN node need get extra information from core network to discriminate non-voice paging from paging of legacy CN, which is within RAN3 scope.
Proposal 1: Indication of paging cause feature and paging cause value in Uu paging message is preferred. 
Proposal 2: Indication of paging cause feature through NAS message and paging cause value in Uu paging message could be considered only if SA2 intend to introduce paging cause feature in NAS message.
Proposal 3: If Solution Direction A (impact only LTE/NR RRC Uu paging message) is adopted, a parallel pagingRecordList-v17xy is applied with 1 bit paging cause present indication for each record to discriminate Rel 17 extended paging message from legacy paging message (for any service) and 1 bit paging cause value represent voice call or non-voice call.
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Appendix: Text proposal 
38.331
[bookmark: _Toc60777104][bookmark: _Toc68015044]–	Paging
The Paging message is used for the notification of one or more UEs.
Signalling radio bearer: N/A
RLC-SAP: TM
Logical channel: PCCH
Direction: Network to UE
Paging message
-- ASN1START
-- TAG-PAGING-START

Paging ::=                          SEQUENCE {
    pagingRecordList                    PagingRecordList                                                        OPTIONAL, -- Need N
    lateNonCriticalExtension            OCTET STRING                                                            OPTIONAL,
    nonCriticalExtension                Paging-v17xy-IEsSEQUENCE{}                                                              OPTIONAL
}
Paging-v17xy-IEs ::=			SEQUENCE {
	pagingRecordList-v17xy			PagingRecordList-v17xy				OPTIONAL,	-- Need N
	nonCriticalExtension			SEQUENCE {}							OPTIONAL
}

PagingRecordList ::=                SEQUENCE (SIZE(1..maxNrofPageRec)) OF PagingRecord
PagingRecordList-v17xy ::=			SEQUENCE (SIZE (1..maxPageRec)) OF PagingRecord-v17xy

PagingRecord ::=                    SEQUENCE {
    ue-Identity                         PagingUE-Identity,
    accessType                          ENUMERATED {non3GPP}    OPTIONAL,   -- Need N
    ...
}
PagingRecord-v17xy ::=				SEQUENCE {
	pagingCause-r17					ENUMERATED { voice, nonvoice}				OPTIONAL	-- Need N
}

PagingUE-Identity ::=               CHOICE {
    ng-5G-S-TMSI                        NG-5G-S-TMSI,
    fullI-RNTI                          I-RNTI-Value,
    ...
}

-- TAG-PAGING-STOP
-- ASN1STOP

	PagingRecord field descriptions

	accessType
Indicates whether the Paging message is originated due to the PDU sessions from the non-3GPP access.

	pagingCause
It indicates whether the paging is triggered by a voice service or not. This indication applies only to UEs report Multi-USIM Mode Indication as specified in TS 23.501[32].



36.331
[bookmark: _Toc20487201][bookmark: _Toc29342496][bookmark: _Toc29343635][bookmark: _Toc36566895][bookmark: _Toc36810331][bookmark: _Toc36846695][bookmark: _Toc36939348][bookmark: _Toc37082328][bookmark: _Toc46480959][bookmark: _Toc46482193][bookmark: _Toc46483427][bookmark: _Toc67997233]–	Paging
The Paging message is used for the notification of one or more UEs.
Signalling radio bearer: N/A
RLC-SAP: TM
Logical channel: PCCH
Direction: E‑UTRAN to UE
Paging message
-- ASN1START
Paging ::=					SEQUENCE {
	pagingRecordList				PagingRecordList					OPTIONAL,	-- Need ON
	systemInfoModification			ENUMERATED {true}					OPTIONAL,	-- Need ON
	etws-Indication					ENUMERATED {true}					OPTIONAL,	-- Need ON
	nonCriticalExtension			Paging-v890-IEs						OPTIONAL
}
Paging-v890-IEs ::=			SEQUENCE {
	lateNonCriticalExtension		OCTET STRING						OPTIONAL,
	nonCriticalExtension			Paging-v920-IEs						OPTIONAL
}
Paging-v920-IEs ::=			SEQUENCE {
	cmas-Indication-r9				ENUMERATED {true}					OPTIONAL,	-- Need ON
	nonCriticalExtension			Paging-v1130-IEs					OPTIONAL
}
Paging-v1130-IEs ::=			SEQUENCE {
	eab-ParamModification-r11		ENUMERATED {true}					OPTIONAL,	-- Need ON
	nonCriticalExtension			Paging-v1310-IEs					OPTIONAL
}
Paging-v1310-IEs ::=			SEQUENCE {
	redistributionIndication-r13	ENUMERATED {true}					OPTIONAL,	-- Need ON
	systemInfoModification-eDRX-r13	ENUMERATED {true}					OPTIONAL,	-- Need ON
	nonCriticalExtension			Paging-v1530-IEs					OPTIONAL
}
Paging-v1530-IEs ::=			SEQUENCE {
	accessType						ENUMERATED {non3GPP}				OPTIONAL,	-- Need ON
	nonCriticalExtension			Paging-v1610-IEs					OPTIONAL
}
Paging-v1610-IEs ::=			SEQUENCE {
	pagingRecordList-v1610			PagingRecordList-v1610				OPTIONAL,	-- Need ON
	uac-ParamModification-r16		ENUMERATED {true}					OPTIONAL,	-- Need ON
	nonCriticalExtension			Paging-v17xy-IEsSEQUENCE {}							OPTIONAL
}
Paging-v17xy-IEs ::=			SEQUENCE {
	pagingRecordList-v17xy			PagingRecordList-v17xy				OPTIONAL,	-- Need ON
	nonCriticalExtension			SEQUENCE {}							OPTIONAL
}

PagingRecordList ::=				SEQUENCE (SIZE (1..maxPageRec)) OF PagingRecord
PagingRecordList-v1610 ::=			SEQUENCE (SIZE (1..maxPageRec)) OF PagingRecord-v1610
PagingRecord ::=					SEQUENCE {
	ue-Identity							PagingUE-Identity,
	cn-Domain							ENUMERATED	{ps, cs},
	...
}
PagingRecordList-v17xy ::=			SEQUENCE (SIZE (1..maxPageRec)) OF PagingRecord-v17xy
PagingRecord-v1610 ::=				SEQUENCE {
	accessType-r16						ENUMERATED {non3GPP}			OPTIONAL,		-- Need ON
	mt-EDT-r16							ENUMERATED {true}				OPTIONAL		-- Need ON
}
PagingRecord-v17xy ::=				SEQUENCE {
	pagingCause-r17					ENUMERATED { voice, nonvoice}				OPTIONAL	-- Need ON
}

PagingUE-Identity ::=				CHOICE {
	s-TMSI								S-TMSI,
	imsi								IMSI,
	...,
	ng-5G-S-TMSI-r15					NG-5G-S-TMSI-r15,
	fullI-RNTI-r15						I-RNTI-r15
}
IMSI ::=							SEQUENCE (SIZE (6..21)) OF IMSI-Digit
IMSI-Digit ::=						INTEGER (0..9)
-- ASN1STOP

	Paging field descriptions

	accessType
It indicates whether Paging is originated due to the PDU sessions from the non-3GPP access when E-UTRA is connected to 5GC. E-UTRAN does not include both accessType (i.e., without suffix) and accessType-r16 in a single paging message.

	cmas-Indication
If present: indication of a CMAS notification.

	cn-Domain
Indicates the origin of paging.

	eab-ParamModification
If present: indication of an EAB parameters (SIB14) modification.

	etws-Indication
If present: indication of an ETWS primary notification and/ or ETWS secondary notification.

	imsi
The International Mobile Subscriber Identity, a globally unique permanent subscriber identity, see TS 23.003 [27]. The first element contains the first IMSI digit, the second element contains the second IMSI digit and so on.

	mt-EDT
Indication of mobile terminating EDT.

	pagingRecordList
If E-UTRAN includes pagingRecordList-v1610, it includes the same number of entries, and listed in the same order, as in pagingRecordList (i.e. without suffix).

	redistributionIndication
If present: indication to trigger E-UTRAN inter-frequency redistribution procedure as specified in TS 36.304 [4], clause 5.2.4.10.

	systemInfoModification
If present: indication of a BCCH modification other than SIB10, SIB11, SIB12 and SIB14. This indication does not apply to UEs using eDRX cycle longer than the BCCH modification period.

	systemInfoModification-eDRX
If present: indication of a BCCH modification other than SIB10, SIB11, SIB12 and SIB14. This indication applies only to UEs using eDRX cycle longer than the BCCH modification period.

	uac-ParamModification
If present: indication of UAC parameters (SIB25) modification.

	ue-Identity
Provides the NAS identity of the UE that is being paged. The IMSI is not applicable for E-UTRA/5GC.

	pagingCause
It indicates whether the paging is triggered by a voice service or not. This indication applies only to UEs report Multi-USIM Mode Indication as specified in 23.401[41].







