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1	Introduction
MultiSIM devices enable use of multiple subscriptions in one device, e.g. more than one USIM and concurrent registration in more than one network. The USIMs can be from the same or different operator(s) (PLMN).
A MultiSIM device needs to handle “simultaneous state” situations like: 
· RRC_IDLE/INACTIVE + RRC_IDLE/INACTIVE, e.g. 
· check paging in multiple systems
· receive system information for multiple systems
· perform measurements on multiple systems
· RRC_CONNECTED+ RRC_INACTIVE/IDLE, e.g. 
· voice + paging/SI/measurements

RAN2 WID RP-201309 [1] defines three objectives for the support for MultiSIM devices in Rel-17.  In this contribution the focus is on the objective 3, reported here:
3) Unless SA2 find an alternative solution or decides otherwise, specify mechanism for an incoming page to indicate to the UE whether the service is voLTE/VoNR.
0. RAT Concurrency: Network A is either LTE or NR. Network B is either LTE or NR.
0. Applicable UE architecture: Single-Rx/Dual-Rx/Single-Tx

This contribution was revised to account the agreement taken in SA2 group.
[bookmark: _Ref178064866]2	Discussion
A MultiSIM UE with a single Rx processing unit/chain receives transmissions from one PLMN at a time.
Once the Paging message is received from PLMN2, the MultiSIM UE shall be able to decide if interrupting the ongoing service on the PLMN1 to respond to the paging.
This is possible if a paging cause is included in the Paging message. Depending on the cause, the UE can avoid responding to the Paging if it is for a service with lower priority, thus minimizing the impact on the ongoing service in the current network.
In TR 23.761 [2], SA2 group agreed to the following solution:
-	For both EPS and 5GS, only the voice is supported to be indicated as the paging cause to the UE.
NOTE 1:	During normative phase, it will be determined whether the Paging Cause is applied 1) only for UEs with the request, or 2) to all UEs indiscriminately.

[bookmark: _Hlk53405606]From RAN2 point of view, a paging cause can be added to the NR/LTE Paging message to allow the MultiSIM UE to decide if interrupting the ongoing service on the network where the UE is currently connected and to respond to the paging in the other network.

For the UE in RRC_IDLE, it is expected that the CN performs mapping from incoming IP packet (e.g, ToS/DSCP) to a paging cause and sends the cause to the gNB/eNB using the NGAP/S1AP Paging message. Then the gNB/eNB forwards transparently the paging cause to the MultiSIM UEs via RRC Paging.
For the UE in RRC_IDLE, it is up to the CN to set the cause and send it to the gNB/eNB using the NGAP/S1AP Paging message.

For the UE in RRC_INACTIVE the gNB formulates the paging cause (e.g. based on QoS parameters and optionally the DSCP value) and sends it to the MultiSIM UEs via RRC Paging.
[bookmark: _Hlk59179899]For the UE in RRC_INACTIVE, the gNB formulates the paging cause based on e.g. QoS parameters and DSCP value.

Based on the RAN2 objective 3) and the SA2 agreement, a new optional IE containing the Paging cause would be needed to indicate if the service is VoLTE/VoNR. It will be included in the Paging Records carried in the Paging message, only for the intended MultiSIM UEs
The Paging cause will be included in the Paging Records carried in the Paging message, only for the intended MultiSIM UEs.

The proposed ASN.1 text for LTE [3] and NR [4] to include the new cause is shown in Appendix.

Since not all the paging records will include the cause (only the ones for the MultiSIM UEs), we expect that the additional bits of the cause have neglectable impacts to the RRC Paging message, both regarding the message size and the possible coverage shrinking.
It is expected that the additional bits of the cause will have neglectable impacts to the RRC Paging message, both regarding the Paging message size and the possible coverage shrinking.
From RAN2 point of view, a paging cause indicating if the incoming service is “VoLTE/VoNR” can be added the Paging message with no considerable impacts on the Paging message.

As mentioned previously, the paging cause is created by the CN and sent to the gNB/eNB via NGAP/S1AP Paging message. Hence, no capability exchange is expected to be performed between the CN and gNB/eNB in relation with the support of the cause. That is, the CN can anyway always include the cause in the Paging message for the MultiSIM UE and if the gNB/eNB supports it, it will be forwarded to the UE, otherwise it will be discarded.
No capability exchange is needed between CN and gNB/eNB in relation with the paging cause support. The CN always includes the cause in the Paging message for the MultiSIM UE and if the gNB/eNB supports it, it will be forwarded to the UE, otherwise it will be discarded.
Conclusion
[bookmark: _Hlk528836488]In the previous sections we made the following observations:
1. For the UE in RRC_IDLE, it is up to the CN to set the cause and send it to the gNB/eNB using the NGAP/S1AP Paging message.
1. For the UE in RRC_INACTIVE, the gNB formulates the paging cause based on e.g. QoS parameters and DSCP value.
1. It is expected that the additional bits of the cause will have neglectable impacts to the RRC Paging message, both regarding the Paging message size and the possible coverage shrinking.
1. No capability exchange is needed between CN and gNB/eNB in relation of the paging cause support. The CN always includes the cause in the Paging message for the MultiSIM UE and if the gNB/eNB supports it, it will be forwarded to the UE, otherwise it will be discarded.

Based on the discussion in the previous sections we propose the following:
1. From RAN2 point of view, a paging cause can be added to the NR/LTE Paging message to allow the MultiSIM UE to decide if interrupting the ongoing service on the network where the UE is currently connected and to respond to the paging in the other network.
1. The Paging cause will be included in the Paging Records carried in the Paging message, only for the intended MultiSIM UEs.
1. [bookmark: _GoBack]From RAN2 point of view, a paging cause indicating if the incoming service is “VoLTE/VoNR” can be added the Paging message with no considerable impacts on the Paging message.

References
[bookmark: _Ref174151459][bookmark: _Ref189809556]RP-201309, WID: Support for Multi-SIM devices for LTE/NR.
TR 23.761 v.1.2.0, Study on system enablers for devices having multiple Universal Subscriber Identity Modules (USIM)
TS 36.331, v.16.2.1, E-UTRA; Radio Resource Control (RRC); Protocol specification
TS 38.331, v.16.2.0, NR; Radio Resource Control (RRC); Protocol specification

Appendix: ASN.1 text for Paging cause introduction 
LTE Paging (TS 36.331 [3]):
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

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

PagingRecord ::=					SEQUENCE {
	ue-Identity							PagingUE-Identity,
	cn-Domain							ENUMERATED	{ps, cs},
	...
}

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}					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
If present: indication of the service (voice) that triggered the Paging. This indication applies only to Multi-SIM UEs





NR Paging (TS 38.331 [4]):
Paging message
-- ASN1START
-- TAG-PAGING-START

Paging ::=                          SEQUENCE {
    pagingRecordList                    PagingRecordList                       OPTIONAL, -- Need N
    lateNonCriticalExtension            OCTET STRING                           OPTIONAL,
    nonCriticalExtension                Paging-v17xy-IEs SEQUENCE{}                             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..maxNrofPageRec)) OF PagingRecord-v17xy


PagingRecord ::=                    SEQUENCE {
    ue-Identity                         PagingUE-Identity,
    accessType                          ENUMERATED {non3GPP}    OPTIONAL,   -- Need N
    ...
}

PagingRecord-v17xy ::=				  SEQUENCE {
	pagingCause-r17						  ENUMERATED {voice}			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
This field indicates the service (voice) that triggered the Paging. This indication applies only to Multi-SIM UEs
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