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1 Introduction
In this contribution, we focus on the following objective from MUSIM WID [1].

3) Unless SA2 find an alternative solution or decides otherwise, specify mechanism for an incoming page to indicate to the UE whether the service is VoLTE/VoNR[ RAN2].
· RAT Concurrency: Network A is either LTE or NR. Network B is either LTE or NR.
· Applicable UE architecture: Single-Rx/Dual-Rx/Single-Tx
In RAN2#113bis-e, the following agreements are made

· 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).


In this paper, we discuss the service indication in paging message according to the WID and SA2 LS S2-2102039 [2]. We also provide the TP for paging with service indication.

2 Discussion
For MUSIM UEs, a RRC_CONNECTED UE in Network A also monitors paging from Network B. If paged in Network B, UE needs to decide whether to switch to Network B. UE would prefer to do so, for example, if the incoming traffic is for voice services. Our proposal for such indication is to introduce a new Paging Cause for voice service, as described in Solution#1 of TR 23.761 [2]. The new paging cause allows the UE to identify the reason for paging, without requiring a paging response and RRC connection establishment.
Furthermore, based on the LS S2-2102039 [2] from SA2, the UE should be able to distinguish “non-voice” and “any service”, where the “any service” is from the legacy network that does not support new paging cause. 

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. 
Therefore, a single new cause value may not be enough. The new RAN node should be able to indicate two different service type, e.g. “Voice” and “Other”. 

Based on offline discussion [3] in RAN2#113bis-e, there are basically two approaches to indicate the service type to the UE.
· Direction A - Use UU paging message to identify service type
· Direction B - Use UU paging message + NAS indication to identify service type

We think the most simple and reasonable design is to have two new cause values in the UU paging message (i.e. Direction A). Some companies suggest to use “paging cause enable indicator” in NAS as an indicator of RAN’s supporting of MUSIM (i.e. no need to have “non-voice” paging cause.) To make the NAS information useful, paging cause support should be homogeneous in the cells within a registration area. We are not sure this is going to be case. In addition, combining of NAS message and UU paging message to determinate this bring unnecessary complexity to the UE. Therefore, we propose to add two new paging cause in both LTE and NR paging message.

Proposal 1: Introduce new paging causes in LTE and NR paging message. UE should be able to differentiate the following 3 different cases from the paging message.
· The incoming MT call is for voice service (VoLTE or VoNR)
· The incoming MT call is for non-voce service
· The incoming MT call is for any service (Network B is a legacy network or it does not intent to support the new paging cause) 

According to the e-mail discussion in “[Post115-e][236][MUSIM] Paging with service indication”, the majorities prefer the following two solutions (solution B.1 an B.2 below).  
· B.1 - Parallel list with only one cause value
· B.2 - Parallel list with 2 cause values

From ASN.1 point of view, both Solution B.1 and B.2 could be used to differentiate the 3 different cases (with some clarification). We provide the 38.331 TP for two alternatives. Note that 36.331 could be implemented in a very similar way. 
· Alternative 1 – Use one cause value {voice} (optional present) to indicate the incoming call is voice. If this field is not present, it implies that it is non-voice call.
· Alternative 2 – Use two cause value {voice, nonVoice} (mandatory present) to indicate whether the incoming call is voice or non-voice.

Proposal 2: RAN2 to adopt the TP in Annex A or Annex B for paging with service indication.

3 Conclusions	
Base on the discussion in section 2, we propose the following observations and proposals: 

Proposal 1: Introduce new paging causes in LTE and NR paging message. UE should be able to differentiate the following 3 different cases from the paging message.
· The incoming MT call is for voice service (VoLTE or VoNR)
· The incoming MT call is for non-voce service
· The incoming MT call is for any service (Network B is a legacy network or it does not intent to support the new paging cause) 

Proposal 2: RAN2 to adopt the TP in Annex A or Annex B for paging with service indication.
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Annex A: TP for 38.331 paging cause (Alternative 1)
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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-IEsSEQUENCE{}                                                              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 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 for voice. If this field is present, it implies that the corresponding paging entry is for voice call. If this field is not present but pagingRecordList-v17xy is present, it implies that the corresponding paging entry is for non-voice call. 




Annex B: TP for 38.331 paging cause (Alternative 2)

6.2.2	Message definitions
<Skip Unrelated Part>
–	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-IEsSEQUENCE{}                                                              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, nonVoice}
}

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 for voice. Value voice indicates that the corresponding paging entry is for voice call and value nonVoice indicates that the corresponding paging entry is for non-voice call. 





