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Introduction
At RAN2#112-e meeting, RAN2 has discussed whether and how to indicate to the UE why it is paged. But, no conclusion was made as per below:
Provide SA2 with information on paging cause costs based on the email discussion + contributions. Indicate that this may change if assumptions change.
From RAN2 perspective, we haven't decided on paging cause feasibility yet. 
RAN2 will evaluate short/long time switching in this WI 
This contribution discusses this aspect based on the latest SA2 progress with detailed impacts on RAN2.
Discussion
Paging cause feasibility 
According to the latest conclusion in SA2 [1], only single paging cause is agreed to indicate to the UE whether it is paged for voice service for both EPS and 5GS. Besides, paging cause will be provided to the UE only if UE makes a request i.e. if UE indicates MUSIM mode then network will provide it as part of paging message; otherwise, it will not be included. 
Observation 1: SA2 agreed to support only one paging cause to indicate to the UE whether it is paged for voice service in paging message for both EPS and 5GS.
Observation 2: Paging cause will be provided to the UE only if UE makes a request i.e. if UE indicates MUSIM mode then network will provide it as part of paging message.
For one paging record in paging message, it entails two bits at a minimum i.e. one bit to encode the paging cause for voice service and one optional bit whether paging cause is included or not. 
Observation 3: For one paging record in paging message, two bits are required at a minimum i.e. one bit to encode the paging cause for voice service and one optional bit whether paging cause is included or not.
We think that its overhead will have a negligible impact on the paging size. Thus it is feasible to include paging cause per UE record in paging message for both EPS and 5GS.
Proposal 1: From RAN2 perspective, it is feasible to support paging cause per UE record in paging message for both EPS and 5GS.
How to signal paging cause 
It is of importance to discuss how to signal paging cause for each paging record in details. In [2], it was proposed to define a new parallel list as listed in the same order in pagingRecordList i.e. 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 {
    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 R
}
Its drawback is to signal the whole new parallel list in case at least one UE record needs to be associated with the paging cause. In addition, according to the SA2 LS [3], multi-USIM UE needs to discriminate whether RAN node supporting the paging cause pages multi-USIM UE for non-voice service or RAN node not supporting the paging cause pages multi-USIM UE for any service. It may lead to another paging cause so called 'others' to indicate that RAN node supporting the paging cause pages multi-USIM UE for non-voice service or some indication may need to be broadcasted. 
Observation 4: It is signalling inefficient to define new parallel list, as listed in the same order in pagingRecordList, because it needs to be signalled in case at least one UE record needs to be associated with the paging cause. 
Observation 5: With new parallel list, it is expected that additional signalling (e.g. new paging cause or indication in system information) may be needed to discriminate whether RAN node supporting the paging cause pages multi-USIM UE for non-voice service or RAN node not supporting the paging cause pages multi-USIM UE for any service. 
Rather than defining new parallel list as listed in the same order in pagingRecordList, it is more signalling efficient to define new separate list including the complete paging records for only multi-SIM UEs to indicate whether they are paged for voice-service or non-voice service i.e. 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, it also addresses SA2 request. If multi-USIM UE is paged within new separate paging record list and paging cause for its paging record is not included there, multi-USIM UE knows it is paged for non-voice service from RAN node supporting the paging cause. On the other hand, if multi-USIM UE is paged with existing paging record list, then multi-USIM UE knows it is paged for any service from RAN node not supporting the paging cause.
Proposal 2: Define new separate paging record list where each paging record includes existing fields and new paging cause in paging message. This new paging record list is used for only multi-USIM UEs supporting 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 3: Do not define spare paging cause values in paging message.
Conclusion
In section 2, we made the following observations:
Observation 1: SA2 agreed to support only one paging cause to indicate to the UE whether it is paged for voice service in paging message for both EPS and 5GS.
Observation 2: Paging cause will be provided to the UE only if UE makes a request i.e. if UE indicates MUSIM mode then network will provide it as part of paging message.
Observation 3: For one paging record in paging message, two bits are required at a minimum i.e. one bit to encode the paging cause for voice service and one optional bit whether paging cause is included or not.
Observation 4: It is signalling inefficient to define new parallel list, as listed in the same order in pagingRecordList, because it needs to be signalled in case at least one UE record needs to be associated with the paging cause. 
[bookmark: _GoBack]Observation 5: With new parallel list, it is expected that additional signalling (e.g. new paging cause or indication in system information) may be needed to discriminate whether RAN node supporting the paging cause pages multi-USIM UE for non-voice service or RAN node not supporting the paging cause pages multi-USIM UE for any service. 
Based on the above, RAN2 is requested to discuss and if possible agree on the following proposals:
Proposal 1: From RAN2 perspective, it is feasible to support paging cause per UE record in paging message for both EPS and 5GS.
Proposal 2: Define new separate paging record list where each paging record includes existing fields and new paging cause in paging message. This new paging record list is used for only multi-USIM UEs supporting paging cause feature.
Proposal 3: Do not define spare paging cause values in paging message.
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