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1	Introduction
This contribution discusses the following FFS points as the outcome of [Post115-e][236][MUSIM] Paging with service indication (Huawei) [3]. 
Proposal 3: FFS if B.1 (parallel list with 1 paging cause value “voice”) or B.2 (parallel list with 2 paging cause values “voice, other”) is the preferred ASN.1 coding approach.
Proposal 7: For the AS-NAS interaction for paging reception in RRC_INACTIVE, FFS Option 2 or Option 3 (i.e. up to UE implementation) is the preferred solution.
Proposal 9: Introduction of paging cause impacts 38.331 and 36.331 specs; FFS if it impacts stage 2 specs (38.300 and 36.300)
2	Details on Paging cause 
SA2 agreed that MUSIM paging cause feature is supported for the UE only if the UE indicates MUSIM mode to the network. It means that when CN sends S1/N2 paging message to RAN, CN will indicate to the RAN whether the UE operating in MUSIM mode needs to be informed why it is paged. If RAN supports MUSIM paging cause feature, it indicates to the UE operating in MUSIM mode why it is paged, otherwise, it does not indicate to the UE operating in MUSIM mode why it is not paged.
Observation 1: MUSIM paging cause feature is supported for the UE only if the UE indicates MUSIM mode to the network. 
Observation 2: When CN sends S1/N2 paging message to RAN, CN will indicate to the RAN whether the UE operating in MUSIM mode needs to be informed why it is paged. If RAN supports MUSIM paging cause feature, it will also indicate to the UE operating in MUSIM mode why it is paged in Uu paging message. 
SA2 has concluded that only the voice is supported to be explicitly indicated as the paging cause to the UE for both EPS and 5GS, as specified in TR 23.761 [1]
-	For both EPS and 5GS, only the voice is supported to be indicated as the paging cause to the UE.
Observation 3: SA2 has concluded that only the voice is supported to be explicitly indicated as the paging cause to the UE for both EPS and 5GS in Uu paging message. 
However, SA2 has further discussed whether non-voice service needs to be discriminated by UE and sent the LS [2] as follows:  
-	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. 
It should be noted that SA2 does not intend to introduce additional paging cause to indicate that MUSIM UE is being paged for non-voice service by RAN node supporting the feature of paging cause. It is rather left to RAN2 decision how to address it.
Observation 4: SA2 does not intend to introduce additional paging cause (e.g. others) to address the paging cause issue raised by SA2 LS. It is left to RAN2 decision how to address it.  
RAN2 should tailer how to address the issue raised in SA2 given that only 1 paging cause "voice" is supported in ASN.1. In the offline emai discussion on [Post115-e][236][MUSIM] Paging with service indication (Huawei), there are two possible apporaches: 
· Approach 1: Parallel list with 1 paging cause value "voice" 
· Approach 2: Separate list with 1 paging cause value "voice"
Note that it is desirable that RAN2 should seek for adopting signalling-efficient mechanism to support MUSIM paging cause feature as the size of Paging message is critical. We think that defining new parallel paging record list as listed in the same order in legacy paging record list is not preferable in the sense that RAN needs to indicate whether MUSIM paging cause feature is applied to each paging record if at least one UE paging record needs to be associated with MUSIM paging cause feature in Uu paging message i.e. optional bit. Besides, if there are 10 UEs to be paged in a signle Uu paging message and only signle UE is to be paged for 'voice' or 'others', NW needs to indicate the size of pagingRecord as 4 bits as well. 
Observation 5: Defining new parallel paging record list as listed in the same order in legacy paging record list in Uu paging message is not preferable in the sense that 
· RAN needs to indicate whether MUSIM paging cause feature is applied to each paging record if at least one UE paging record needs to be associated with MUSIM paging cause feature i.e. optional bit.
· RAN needs to indicate the size of pagingRecord in terms of the total number of both legacy UE and MUSIM UEs supporting MUSIM paging cause feature if at least one UE paging record needs to be associated with MUSIM paging cause feature.
Rather than defining new parallel paging list as listed in the same order in pagingRecordList, it is more signalling-efficient to define new separate paging list including the complete paging records for only MUSIM UEs in Uu paging message. On top of that, one value defined for paging cause can be considered to indicate whether they are paged for voice-service or non-voice service 
With new separate paging record list and a single value defined for paging cause, it comes free to address the issue raised by SA2 LS. If MUSIM UE is paged within new separate paging record list and paging cause for its paging record is not included there, MUSIM UE knows it is paged for non-voice service from RAN node supporting the paging cause. On the other hand, if MUSIM UE is paged with existing paging record list, then MUSIM UE knows it is paged for any service from RAN node not supporting the paging cause.
Observation 6: With new separate paging record list and 1 single paging cause "voice" in Uu paging message, the issue raised by SA2 LS is addressed in a signalling-efficient way i.e. 
· If MUSIM UE is paged within new separate paging record list and paging cause for its paging record is absent, it is paged for non-voice service from RAN node supporting MUSIM paging cause feature.
· If MUSIM UE is paged within new separate paging record list and paging cause for its paging record is set to voice, it is paged for voice service from RAN node supporting MUSIM paging cause feature.
· If MUSIM UE is paged within existing paging record list, it is paged for any service from RAN node not supporting MUSIM paging cause feature. 
Proposal 1: Define new separate paging record list where each paging record includes existing fields and single paging cause in Uu paging message. This new paging record list is used for only MUSIM UEs supporting MUSIM paging cause feature.
Given that SA2 agreed to support only single paging cause, it seems unnecessary to define some spare paging cause values as it may have a negative impact on the size of paging message. 
Proposal 2: Do not define spare paging cause values in Uu paging message.
3	Details on AS-NAS interaction in RRC_INACTIVE
In TS 23.502 [4], it is specified that it is up to UE implementation whether to respond to CN paging with a Reject Paging Indication (e.g. busy indication) in RRC_IDLE state or not to respond to CN paging itself. 
CM-IDLE state to respond to paging with a Reject Paging Indication that indicates that N1 connection shall be released and no user plane connection shall be established. The UE optionally provides the Paging Restriction Information. The UE may be unable to respond to paging with a Reject Paging Indication, e.g. due to UE implementation constraints.
Alike RRC_IDLE state, we think that it should be up to UE implementation whether to respond to RAN paging with a Reject Paging Indication (e.g. busy indication) or does not respond to RAN paging itself. 
Proposal 3: It is up to UE implementation whether to send NAS based busy indication or does not respond to RAN paging itself in RRC_INACTIVE state. 
All companies agreed in [3] that for paging reception in RRC_IDLE state, UE forwards the paging cause to NAS and it's up to NAS to decide on what to do. We think that same principle can be applicable to RRC_INACTIVE state considering that only NAS based busy indication is supported in RRC_INACTIVE state. It is beneficial to have a uniform UE behavior regardless of RRC state.  
Proposal 4: The AS layer indicates to the upper layers why it is paged in RAN paging and the resumption of RRC connection is triggered by upper layers.
4	Conclusion
In section 2, we made the following observations:
Observation 1: MUSIM paging cause feature is supported for the UE only if the UE indicates MUSIM mode to the network. 
Observation 2: When CN sends S1/N2 paging message to RAN, CN will indicate to the RAN whether the UE operating in MUSIM mode needs to be informed why it is paged. If RAN supports MUSIM paging cause feature, it will also indicate to the UE operating in MUSIM mode why it is paged in Uu paging message. 
Observation 3: SA2 has concluded that only the voice is supported to be explicitly indicated as the paging cause to the UE for both EPS and 5GS in Uu paging message. 
Observation 4: SA2 does not intend to introduce additional paging cause (e.g. others) to address the paging cause issue raised by SA2 LS. It is left to RAN2 decision how to address it.  
Observation 5: Defining new parallel paging record list as listed in the same order in legacy paging record list in Uu paging message is not preferable in the sense that 
· RAN needs to indicate whether MUSIM paging cause feature is applied to each paging record if at least one UE paging record needs to be associated with MUSIM paging cause feature i.e. optional bit.
· RAN needs to indicate the size of pagingRecord in terms of the total number of both legacy UE and MUSIM UEs supporting MUSIM paging cause feature if at least one UE paging record needs to be associated with MUSIM paging cause feature.
Observation 6: With new separate paging record list and 1 single paging cause "voice" in Uu paging message, the issue raised by SA2 LS is addressed in a signalling-efficient way i.e. 
· If MUSIM UE is paged within new separate paging record list and paging cause for its paging record is absent, it is paged for non-voice service from RAN node supporting MUSIM paging cause feature.
· If MUSIM UE is paged within new separate paging record list and paging cause for its paging record is set to voice, it is paged for voice service from RAN node supporting MUSIM paging cause feature.
· If MUSIM UE is paged within existing paging record list, it is paged for any service from RAN node not supporting MUSIM paging cause feature. 
Based on the above, RAN2 is requested to discuss and if possible agree on the following proposals:
Proposal 1: Define new separate paging record list where each paging record includes existing fields and single paging cause in Uu paging message. This new paging record list is used for only MUSIM UEs supporting MUSIM paging cause feature.
Proposal 2: Do not define spare paging cause values in Uu paging message.
Proposal 3: It is up to UE implementation whether to send NAS based busy indication or does not respond to RAN paging itself in RRC_INACTIVE state. 
Proposal 4: The AS layer indicates to the upper layers why it is paged in RAN paging and the resumption of RRC connection is triggered by upper layers.
Note that TP is provided in section 6 and section 7.
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Upon receiving the Paging message, the UE shall:
1>	if in RRC_IDLE, for each of the PagingRecord or PagingRecord-r17, if any, included in the Paging message:
2> if the ue-Identity included in the PagingRecord-r17 matches the UE identity allocated by upper layers:
3>	forward the ue-Identity, accessType (if present) to the upper layers;
3>	if the pagingCause is present:
4>	indicate to the upper layers that paging cause is 'voice'. 
3> else: 
4>	indicate to the upper layers that paging cause is other than 'voice'. 
2>	else if the ue-Identity included in the PagingRecord matches the UE identity allocated by upper layers:
3>	forward the ue-Identity and accessType (if present) to the upper layers;
1>	if in RRC_INACTIVE, for each of the PagingRecord or PagingRecord-r17, if any, included in the Paging message:
2> if the ue-Identity included in the PagingRecord-r17 matches the UE's stored fullI-RNTI:
3>	if the pagingCause is present:
4>	indicate to the upper layers that paging cause is 'voice'. 
3> else: 
4>	indicate to the upper layers that paging cause is other than 'voice'. 
2>	else if the ue-Identity included in the PagingRecord matches the UE's stored fullI-RNTI:
3>	if the UE is configured by upper layers with Access Identity 1:
4>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mps-PriorityAccess;
3>	else if the UE is configured by upper layers with Access Identity 2:
4>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mcs-PriorityAccess;
3>	else if the UE is configured by upper layers with one or more Access Identities equal to 11-15:
4>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to highPriorityAccess;
3>	else:
4>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mt-Access;
2> else if the ue-Identity included in the PagingRecord-r17 matches the UE identity allocated by upper layers:
3>	forward the ue-Identity, accessType (if present) to the upper layers;
3>	if the pagingCause is present:
4>	indicate to the upper layers that paging cause is 'voice'. 
3> else: 
4>	indicate to the upper layers that paging cause is other than 'voice'. 
3>	perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'other'.
2>	else if the ue-Identity included in the PagingRecord matches the UE identity allocated by upper layers:
3>	forward the ue-Identity to upper layers and accessType (if present) to the upper layers;
3>	perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'other'.
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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-IESEQUENCE{}                                                              OPTIONAL
}

Paging-v17xy-IEs ::=                SEQUENCE {
	pagingRecordList2-r17				  PagingRecordList2-r17		                                           OPTIONAL, -- Need N
	nonCriticalExtension				  SEQUENCE {}																	   OPTIONAL
}

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

PagingRecordList2-r17 ::=           SEQUENCE (SIZE(1..maxNrofPageRec)) OF PagingRecord-r17


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

PagingRecord-r17 ::=                SEQUENCE {
    ue-Identity                         PagingUE-Identity,
    accessType                          ENUMERATED {non3GPP}    OPTIONAL,   -- Need N
	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
Indicates whether the Paging message is originated due to the voice or not for MUSIM UE. If absent, it indicates that the Paging message is originated for other than voice. 
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Upon receiving the Paging message, the UE shall:
1>	if in RRC_IDLE, for each of the PagingRecord or PagingRecord-r17, if any, included in the Paging message:
2> if the ue-Identity included in the PagingRecord-r17 matches the UE identity allocated by upper layers:
3>	forward the ue-Identity, accessType (if present) and, except for NB-IoT, the cn-Domain to the upper layers;
3>	store mt-EDT, if present;
3>	if the pagingCause is present:
4>	indicate to the upper layers that paging cause is 'voice'. 
3> else: 
4>	indicate to the upper layers that paging cause is other than 'voice'. 
2>	else if the ue-Identity included in the PagingRecord matches one of the UE identities allocated by upper layers:
3>	forward the ue-Identity, accessType (if present) and, except for NB-IoT, the cn-Domain to the upper layers;
3>	store mt-EDT, if present;
1>	if in RRC_INACTIVE, for each of the PagingRecord or PagingRecord-r17, if any, included in the Paging message:
2> if the ue-Identity included in the PagingRecord-r17 matches the UE's stored fullI-RNTI:
3>	if the pagingCause is present:
4>	indicate to the upper layers that paging cause is 'voice'. 
3> else: 
4>	indicate to the upper layers that paging cause is other than 'voice'. 
2>	else if the ue-Identity included in the PagingRecord matches the stored fullI-RNTI:
3>	if UE is configured with one or more access identities equal to 1, 2 or 11-15 applicable in the selected PLMN:
4>	initiate RRC connection resume procedure in 5.3.3.2 with cause value set to 'highProrityAccess';
3>	else:
4>	initiate the RRC connection resumption procedure according to 5.3.3.2 with cause value set to 'mt-access';
2> else if the ue-Identity included in the PagingRecord-r17 matches the UE identity allocated by upper layers:
3>	forward the ue-Identity, accessType (if present) and the cn-Domain to the upper layers;
3>	if the pagingCause is present:
4>	indicate to the upper layers that paging cause is 'voice'. 
3> else: 
4>	indicate to the upper layers that paging cause is other than 'voice'. 
3>	perform the actions upon leaving RRC_INACTIVE as specified in 5.3.12, with release cause 'other';
2>	else if the ue-Identity included in the PagingRecord matches one of the UE identities allocated by upper layers:
3>	forward the ue-Identity, accessType (if present) and the cn-Domain to the upper layers;
3>	perform the actions upon leaving RRC_INACTIVE as specified in 5.3.12, with release cause 'other';
[bookmark: OLE_LINK77]1>	if the UE is not configured with a DRX cycle longer than the modification period and the systemInfoModification is included; or
1>	if the UE is configured with a DRX cycle longer than the modification period and the systemInfoModification-eDRX is included:
2>	re-acquire the required system information using the system information acquisition procedure as specified in 5.2.2;
1>	if the etws-Indication is included and the UE is ETWS capable:
2>	re-acquire SystemInformationBlockType1 immediately, i.e., without waiting until the next system information modification period boundary;
2>	if the schedulingInfoList indicates that SystemInformationBlockType10 is present:
3>	acquire SystemInformationBlockType10;
NOTE:	If the UE is in CE, it is up to UE implementation when to start acquiring SystemInformationBlockType10.
2>	if the schedulingInfoList indicates that SystemInformationBlockType11 is present:
3>	acquire SystemInformationBlockType11;
1>	if the cmas-Indication is included and the UE is CMAS capable:
2>	re-acquire SystemInformationBlockType1 immediately, i.e., without waiting until the next system information modification period boundary as specified in 5.2.1.5;
2>	if the schedulingInfoList indicates that SystemInformationBlockType12 is present:
3>	acquire SystemInformationBlockType12;
1>	if in RRC_IDLE, the eab-ParamModification is included and the UE is EAB capable:
2>	consider previously stored SystemInformationBlockType14 as invalid;
2>	re-acquire SystemInformationBlockType1 immediately, i.e., without waiting until the next system information modification period boundary as specified in 5.2.1.6;
2>	re-acquire SystemInformationBlockType14 using the system information acquisition procedure as specified in 5.2.2.4;
1>	if in RRC_IDLE, the uac-ParamModification is included and the UE connected to 5GC is a BL UE or UE in CE:
2>	consider previously stored SystemInformationBlockType25 as invalid;
2>	re-acquire SystemInformationBlockType1 immediately, i.e., without waiting until the next system information modification period boundary as specified in 5.2.1.6;
2>	re-acquire SystemInformationBlockType25 using the system information acquisition procedure as specified in 5.2.2.4;
1>	if in RRC_IDLE, the redistributionIndication is included and the UE is redistribution capable:
2>	perform E-UTRAN inter-frequency redistribution procedure as specified in TS 36.304 [4], clause 5.2.4.10;
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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 {
	pagingRecordList2-r17			PagingRecordList2-r17				OPTIONAL,	-- Need ON
	nonCriticalExtension			SEQUENCE {}							OPTIONAL
}

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

PagingRecordList-v1610 ::=			SEQUENCE (SIZE (1..maxPageRec)) OF PagingRecord-v1610

PagingRecordList2-r17 ::=			SEQUENCE (SIZE (1..maxPageRec)) OF PagingRecord-r17

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-r17 ::=					SEQUENCE {
	ue-Identity							PagingUE-Identity,
	cn-Domain							ENUMERATED	{ps, cs},
	accessType-r16						ENUMERATED {non3GPP}			OPTIONAL,		-- Need ON
	mt-EDT-r16							ENUMERATED {true}				OPTIONAL		-- Need ON
	pagingCause 						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
Indicates whether the Paging message is originated due to the voice or not for MUSIM UE. If absent, it indicates that the Paging message is originated for other than voice.




