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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
In the current NR RRC running CR [1], pagingCause-r17 field has been introduced in a new parallel list pagingRecordList-v17xy. The description of this field is shown below. 
	pagingCause
[bookmark: _Hlk95297050]Indicates whether the Paging message is originated due to IMS voice. If this field is present, it implies that the corresponding paging entry is for IMS voice. If this field is not present but pagingRecordList-v17xy is present, it implies that the corresponding paging entry is for a service other than IMS voice. If pagingRecordList-v17xy is not present, pagingCause is undetermined.


According to the yellow part, if pagingCause-r17 field is not present but pagingRecordList-v17xy is present, it implies that the corresponding paging entry is for non-voice service. However, this is not correct for CN paging. 
In RAN sharing scenario, a gNB supporting paging cause feature may be shared by AMF A supporting paging cause feature and AMF B not supporting paging cause feature. If the AMF B initiates CN paging for a MUSIM UE, the gNB would include pagingRecordList-v17xy but not include the pagingCause-r17 field for this MUSIM UE. In this case, the MUSIM UE should consider the paging cause is undetermined (or any service) rather than non-voice.
Thus, this paper is going to discuss this issue and provide the corresponding TP to illustrate the related spec impact. 
2. Discussion
It has been agreed that the AMF will indicate to the UE whether the CN supports paging cause feature. Based on this, there are two solutions can be considered:
- Solution 1: UE follows the behaviour specified in the current RRC running CR (i.e., if pagingCause-r17 is not present but pagingRecordList-v17xy is present when receiving the paging, it implies the paging cause is non-voice and let upper layer deduce the real paging cause is non-voice or any service by considering whether the CN supports paging cause feature. 
- Solution 2: When receiving the indication from the network that the CN supports paging cause feature, the upper layer requests the RRC layer to report determined paging cause upon receiving the paging message. The RRC layer will deduce the paging cause upon receiving the paging message as specified in the current RRC running CR and forward it to the upper layer, only when the request was received from the upper layer. If the request is not received, the RRC layer will not deduce the paging cause when the paging message is received. 
Both solutions can work. Solution 1 requires SA2 to specify the paging cause deduction behaviour in their specification. However, we think this is not consistent with SA2 agreement, as SA2 has agreed to let RAN2 specification to define how to support the UE distinguishes the paging cause is non-voice or any service. Besides, solutions 2 looks more straightforward and can avoid possible confusion compared to solution 1. So, the solution 2 seems the best way to go. We only analysis the NR case here, but the issue and solution in LTE case are the same. Thus, we give the following proposal:  
Proposal 1: upon receiving the CN paging message in NR or LTE, if the paging cause was requested by the upper layer, the RRC layer deduces the real paging cause (voice, non-voice, any service) as specified in the current RRC running CR and forwards it to upper layer.
[bookmark: OLE_LINK1]Theoretically, similar issue exists in RAN paging case, e.g. the anchor cell doesn’t support paging cause feature while UE is camping on a cell supporting paging cause feature. Upon the reception of a paging message with pagingRecordList-v17xy and its ID, a MUSIM UE can’t decide its real paging cause if its pagingCause-r17 field is not present in pagingRecordList-v17xy, i.e. whether it is paged for non-voice or its anchor gNB doesn’t support paging cause feature. But we think it is a corner case that gNBs in one RNA have different paging cause capabilities, hence, we prefer to not handle the RAN paging case. 
Proposal 2: adopt the TP in the appendix. 
3. Conclusion
According to the above analysis, we have the following proposal:
Proposal 1: upon receiving the CN paging message in NR or LTE, if the paging cause was requested by the upper layer, the RRC layer deduces the real paging cause (voice, non-voice, any service) as specified in the current RRC running CR and forwards it to upper layer.
Proposal 2: adopt the TP in the appendix. 
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5. Appendix (TP) 
[bookmark: _Toc60776739][bookmark: _Toc76423025]5.3.2	Paging
[bookmark: _Toc60776740][bookmark: _Toc76423026]5.3.2.1	General


Figure 5.3.2.1-1: Paging
The purpose of this procedure is:
-	to transmit paging information to a UE in RRC_IDLE or RRC_INACTIVE.
[bookmark: _Toc60776741][bookmark: _Toc76423027]5.3.2.2	Initiation
The network initiates the paging procedure by transmitting the Paging message at the UE's paging occasion as specified in TS 38.304 [20]. The network may address multiple UEs within a Paging message by including one PagingRecord for each UE.
[bookmark: _Toc76423028][bookmark: _Toc60776742]5.3.2.3	Reception of the Paging message by the UE
Upon receiving the Paging message, the UE shall:
1>	if in RRC_IDLE, for each of the PagingRecord, if any, included in the Paging message:
2>	if the ue-Identity included in the PagingRecord matches the UE identity allocated by upper layers:
3>	forward the ue-Identity, accessType (if present) and paging cause (if determined) to the upper layers;
3>	if the paging cause was requested by the upper layer:
4> forward the paging cause (if determined) to the upper layers;
1>	if in RRC_INACTIVE, for each of the PagingRecord, if any, included in the Paging message:
2>	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 matches the UE identity allocated by upper layers:
3>	forward the ue-Identity, accessType (if present) and paging cause (if determined) to the upper layers;
3>	if the paging cause was requested by the upper layer:
4> forward the paging cause (if determined) to the upper layers;

3>	perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'other'.

[bookmark: _Toc76423375][bookmark: _Toc60777089][bookmark: _Hlk54206646]6.2.2	Message definitions

[bookmark: _Toc60777104][bookmark: _Toc76423390]–	Paging
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-IEs                                                              OPTIONAL
}

[bookmark: _GoBack]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.

	pagingRecordList
If the network includes pagingRecordList-v17xy, it includes the same number of entries, and listed in the same order, as in pagingRecordList (i.e. without suffix).

	pagingCause
Indicates whether the Paging message is originated due to IMS voice. If this field is present, it implies that the corresponding paging entry is for IMS voice. If this field is not present but pagingRecordList-v17xy is present, it implies that the corresponding paging entry is for a service other than IMS voice. If pagingRecordList-v17xy is not present, pagingCause is undetermined.
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