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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
According to the LS from SA2 about paging cause [1], 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.
This contribution discusses this aspect based on the latest SA2 progress and proposes detailed methods of the paging cause value support. 
2. Discussion
At RAN2#113bis-e meeting, RAN2 had an offline email discussion to discuss what could be answered to SA2 on paging cause in [2] and reached the following consensus:
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.
RAN2 attempts to reply LS to SA2 once we progress on solution and agree on CR(s) that support/address the above feature/issue.
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).
There are several possible methods to design RRC signaling to indicate the paging cause.
2.1 Methond#1: Define a new paging message with paging cause.
[bookmark: _Toc60777104][bookmark: _Toc60867885]In this method, a new paging cause IE is introduced into the new paging message as shown in the example below to indicate whether the incoming service for the MUSIM UE is voice or not. 
In order to distinguish the case when the paging cause is not present because the service is not voice or because the legacy RAN does not support sending the cause, some companies propose to add another “other” value to the new paging cause IE [3][4]. We think it is unnecessary and will cause extra signaling overhead and there is no need to do so. We can realize this function using a single “voice” value for the paging cause IE.
If the paging cause is not present because the service is not voice, then the base station could send an empty PagingRecord-v1700 IE in the new Paging-v1700-IEs since the new pagingCause-r17 IE is optional.
If the paging cause is not present because the legacy RAN does not support sending the cause, then the base station will not send the new Paging-v1700-IEs at all.
Paging message
-- ASN1START
-- TAG-PAGING-START

Paging ::=                          SEQUENCE {
    pagingRecordList                    PagingRecordList                                                        OPTIONAL, -- Need N
    lateNonCriticalExtension            OCTET STRING                                                            OPTIONAL,
    nonCriticalExtension                SEQUENCE{}Paging-v1700-IEs                                                              OPTIONAL
}

Paging-v1700-IEs ::=				SEQUENCE {
	pagingRecordList-v1700				PagingRecordList-v1700	OPTIONAL,	--Need N
	nonCriticalExtension				SEQUENCE {}				OPTIONAL
}

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

PagingRecordList-v1700 ::=			SEQUENCE (SIZE(1..maxNrofPageRec)) OF PagingRecord-v1700

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

PagingRecord-v1700 ::=				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

2.2 Methond#2: Define a new pagingcause IE in the legacy PagingRecord IE.
In this method, we could introduce a new pagingcause IE in the legacy PagingRecord IE to indicate the service type.
In order to distinguish the case when the paging cause is not present because the service is not voice or because the legacy RAN does not support sending the cause, we need to define two values for this new pagingcause IE. One is “voice”, and the other one is “other”.
If the paging cause is not present because the service is not voice, then the base station could set the value of the new pagingcause IE as “other”.
If the paging cause is not present because the legacy RAN does not support sending the cause, then the base station will not send the new pagingcause IE at all.
Paging message
-- ASN1START
-- TAG-PAGING-START

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

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

PagingRecord ::=                    SEQUENCE {
    ue-Identity                         PagingUE-Identity,
    accessType                          ENUMERATED {non3GPP}    OPTIONAL,   -- Need N
    ... ,
	[[
	pagingCause-r17					ENUMERATED { voice, other}				OPTIONAL	-- Need ON
	]]
}

PagingUE-Identity ::=               CHOICE {
    ng-5G-S-TMSI                        NG-5G-S-TMSI,
    fullI-RNTI                          I-RNTI-Value,
    ...
}
-- TAG-PAGING-STOP
-- ASN1STOP
For method#1, the base station must indicate the paging cause for all UEs included in the legacy PagingRecordList, not matter the UE is MUSIM UE or not. There are two main drawbacks:
1. It causes much higher signalling overhead.
2. According to SA2’s agreement, “The network applies the Paging Cause only for UEs that have provided indication they operate in MUSIM mode”, which means the paging cause indication should not be applied indiscriminately. Then method#1 apparently can’t fulfil this agreement.
For method#2, it can indicate paging cause value only for intended UEs with minimal signalling overhead. So we recommend method#2 should be adopted to indicate the paging cause.
Proposal 1: RAN2 discusses the above two methods to indicate paging cause value considering SA2’s request and agreement.
Proposal 2: Method#2 (Define a new pagingcause IE in the legacy PagingRecord IE) should be adopted to indicate the paging cause.
3. Conclusion
This contribution discusses details of the paging cause value support and proposes:
Proposal 1: RAN2 discusses the above two methods to indicate paging cause value considering SA2’s request and agreement.
[bookmark: _GoBack]Proposal 2: Method#2 (Define a new pagingcause IE in the legacy PagingRecord IE) should be adopted to indicate the paging cause.
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