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Introduction
In the previous meeting, RAN2 has reached the following agreements on MUSIM paging cause feature:
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).
This contribution discusses the details on how to support MUSIM paging cause feature.
Discussion
MUSIM paging cause feature in SA2 
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 multi-USIM 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.  
MUSIM paging cause feature in RAN2 
In the previous meeting, RAN2 discussed the following solution directions [3].
	Solution Direction
	Description
	Expected Impacts or Inputs

	Solution Direction A
	- require at least one MUSIM paging cause value for each MUSIM UE in Uu paging message 
- legacy paging ID can be re-used as it is. 
- UE can discriminate whether it is paged from RAN supporting paging cause feature or not, by just receiving Uu paging messages
	- LTE/NR RRC Uu paging message

	Solution Direction B
	- may not require MUSIM paging cause value for each MUSIM UE in Uu paging message (but may need additional information over Uu paging message to indicate paging cause “voice” for a MUSIM UE)
- legacy paging ID can be re-used as it is. 
- UE cannot discriminate whether it is paged from RAN supporting paging cause feature or not, by just receiving Uu paging message. Additional signalling is required (e.g. via SIB, paging DCI, NAS, etc.)
	- LTE/NR RRC Uu paging message
- additional signalling (e.g. via SIB, paging DCI, NAS, etc.)


	Solution Direction C
	- does not require MUSIM paging cause value for each MUSIM UE in Uu paging message
- legacy paging ID cannot be re-used as it is. Alternative paging ID is needed that requires pre-negotiation with NW. 
- UE can discriminate whether it is paged from RAN supporting paging cause feature or not, by just receiving Uu paging message. 
	- no RRC impact
- may impact NGAP/NAS
- need SA2 input


Note that RAN2 agreed to not introduce alternative paging IDs in Uu paging message. Thus, it is straightforward that legacy paging IDs are re-used in Uu paging message for MUSIM paging cause feature.
Proposal 1: Confirm that legacy paging IDs are re-used in Uu paging message to support MUSIM paging cause feature. 
The key difference between Solution Direction A and Solution Direction B is whether UE can discriminate whether it is paged from RAN supporting the paging cause feature or not, by just receiving Uu paging message. There seems no benefit to introduce additional signalling (e.g. via SIB, paging DCI, NAS, etc) as it causes additional UE burden with more specification impact. 
Proposal 2: RAN2 agrees that Uu paging message itself allows multi-USIM UE to identify whether RAN supports MUSIM paging cause feature or not. 
It is desirable that RAN2 should seek for adopting signalling-efficient mechanism to support MUSIM paging cause feature as usual. 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. Moreover, in order to address the issue raised by SA2 LS, it is unavoidable to incur additional signalling overhead i.e. additional paging cause so called 'others' to indicate non-voice service or explicit indication of network support of paging cause feature. 
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.
· On top of one paging cause defined for 'voice service', it incurs additional signalling overhead i.e. additional paging cause defined for 'non-voice services' or explicit indication of network support of paging cause feature to indicate non-voice services from RAN supporting 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 (see ASN.1 example below). 
Paging ::=                          SEQUENCE {
    pagingRecordList                    PagingRecordList               OPTIONAL, -- Need N
    lateNonCriticalExtension            OCTET STRING                   OPTIONAL,
    nonCriticalExtension                SEQUENCE{Paging-v17xy-IEs}     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
     paginingCause-r17                   ENUMERATED  {voice}     OPTIONAL -- Need S
}
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 in Uu paging message, only single value defined for paging cause is needed to address the issue raised by SA2 LS 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 3: 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 4: Do not define spare paging cause values in Uu paging message.
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.
· On top of one paging cause defined for 'voice service', it incurs additional signalling overhead i.e. additional paging cause defined for 'non-voice services' or explicit indication of network support of paging cause feature to indicate non-voice services from RAN supporting MUSIM paging cause feature. 
Observation 6: With new separate paging record list in Uu paging message, only single value defined for paging cause is needed to address the issue raised by SA2 LS 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: Confirm that legacy paging IDs are re-used in Uu paging message to support MUSIM paging cause feature. 
Proposal 2: RAN2 agrees that Uu paging message itself allows multi-USIM UE to identify whether RAN supports MUSIM paging cause feature or not. 
Proposal 3: 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 4: Do not define spare paging cause values in Uu paging message.
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