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1 Introduction
In this contribution we discuss critical issue related to paging monitoring via Relay UE which impacts ASN.1.
2 Discussion
In Release 17, L2 U2N Remote UE in RRC IDLE or RRC INACTIVE can request the L2 U2N Relay UE to monitor paging for itself. 

· L2 U2N Relay UE in RRC IDLE or RRC INACTIVE, monitors paging occasions of its connected L2 U2N Remote UE(s). The L2 U2N Relay UE receives paging message, check the 5G-S-TSMI/I-RNTI of L2 U2N Remote UE(s) and sends relevant paging record to the L2 U2N Remote UE over sidelink.

· L2 U2N Relay UE in RRC CONNECTED either a) monitors paging occasions of its connected L2 U2N Remote UE(s) and receive paging messages or b) receives paging message in dedicated RRC message. L2 U2N Relay UE check the 5G-S-TSMI/I-RNTI of L2 U2N Remote UE(s) in received paging messages and sends relevant paging record to the L2 U2N Remote UE over sidelink.
UuMessageTransferSidelink is used to transfer the paging information of  L2 U2N Remote UE. If the paging message received from network contains the ue-Identity of the L2 U2N Remote UE, L2 U2N Relay UE includes sl-PagingDelivery in UuMessageTransferSidelink message. 
sl-PagingDelivery includes PagingRecord as highlighted below. 
UuMessageTransferSidelink message

-- ASN1START

-- TAG-UUMESSAGETRANSFERSIDELINK-START

UuMessageTransferSidelink-r17 ::=           SEQUENCE {

    criticalExtensions                          CHOICE {

        uuMessageTransferSidelink-r17               UuMessageTransferSidelink-r17-IEs,

        criticalExtensionsFuture                    SEQUENCE {}

    }

}

UuMessageTransferSidelink-r17-IEs ::=       SEQUENCE {

 sl-PagingDelivery-r17        OCTET STRING (CONTAINING PagingRecord)  OPTIONAL,   -- Need N

 sl-SIB1-Delivery-r17         OCTET STRING (CONTAINING SIB1)          OPTIONAL,   -- Need N

 sl-SystemInformationDelivery-r17 OCTET STRING (CONTAINING SystemInformation)OPTIONAL,-- Need N

    lateNonCriticalExtension                    OCTET STRING       OPTIONAL,

    nonCriticalExtension                        SEQUENCE {}        OPTIONAL
}

-- TAG-UUMESSAGETRANSFERSIDELINK-STOP

-- ASN1STOP
PagingRecord includes only UE identity and access type as highlighted below. 
Paging message
-- ASN1START

-- TAG-PAGING-START

Paging ::=                          SEQUENCE {

    pagingRecordList                    PagingRecordList                                                        OPTIONAL, -- Need N

    lateNonCriticalExtension            OCTET STRING                                                            OPTIONAL,

    nonCriticalExtension                Paging-v1700-IEs                                                        OPTIONAL
}

Paging-v1700-IEs ::=                SEQUENCE {

    pagingRecordList-v1700              PagingRecordList-v1700                                                  OPTIONAL, -- Need N

    pagingGroupList-r17                 PagingGroupList-r17                                                     OPTIONAL, -- Need N

    nonCriticalExtension                SEQUENCE {}                                                             OPTIONAL
}

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

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

PagingGroupList-r17 ::=             SEQUENCE (SIZE(1..maxNrofPageGroup-r17)) OF TMGI-r17

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

Observation 1: UuMessageTransferSidelink message includes UE-identity and accessType for L2 U2N Remote UE.
Observation 2: Paging message received from network for L2 U2N Remote UE includes paging cause in addition to UE-identity and accessType.

Issue: The issue with the current signaling structure of UuMessageTransferSidelink is that even though the paging message from network includes pagingCause for L2 U2N Remote UE, L2 U2N Relay UE does not send the same to L2 U2N Remote UE. This is the not the desired behavior and should be corrected or enhanced.

Solution: Proposed solution is to add PagingRecord-v1700 in UuMessageTransferSidelink message as shown below.
UuMessageTransferSidelink message

-- ASN1START

-- TAG-UUMESSAGETRANSFERSIDELINK-START

UuMessageTransferSidelink-r17 ::=           SEQUENCE {

    criticalExtensions                          CHOICE {

        uuMessageTransferSidelink-r17               UuMessageTransferSidelink-r17-IEs,

        criticalExtensionsFuture                    SEQUENCE {}

    }

}

UuMessageTransferSidelink-r17-IEs ::=       SEQUENCE {

 sl-PagingDelivery-r17        OCTET STRING (CONTAINING PagingRecord)  OPTIONAL,   -- Need N

 sl-SIB1-Delivery-r17         OCTET STRING (CONTAINING SIB1)          OPTIONAL,   -- Need N

 sl-SystemInformationDelivery-r17 OCTET STRING (CONTAINING SystemInformation)OPTIONAL,-- Need N

    lateNonCriticalExtension                    OCTET STRING       OPTIONAL,
    nonCriticalExtension       UuMessageTransferSidelink-v17xx-IEs OPTIONAL
}
UuMessageTransferSidelink-v17xx-IEs::=                SEQUENCE {

sl-PagingDelivery-v17xx    OCTET STRING (CONTAINING PagingRecord-v1700)  OPTIONAL,   -- Need N
    nonCriticalExtension                SEQUENCE {}                     OPTIONAL

}

-- TAG-UUMESSAGETRANSFERSIDELINK-STOP

-- ASN1STOP
Proposal: Add PagingRecord-v1700 in UuMessageTransferSidelink message.  L2 U2N Relay UE includes this when it receives paging cause for the L2 U2N Remote UE in paging message received from gNB.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposal:
Proposal: Add PagingRecord-v1700 in UuMessageTransferSidelink message.  L2 U2N Relay UE includes this when it receives paging cause for the L2 U2N Remote UE in paging message received from gNB.
4 Annexure
Alternate 1 for ASN.1 change:

UuMessageTransferSidelink-r17-IEs ::=       SEQUENCE {

sl-PagingDelivery-r17        OCTET STRING (CONTAINING PagingRecord)  OPTIONAL,   -- Need N

sl-SIB1-Delivery-r17         OCTET STRING (CONTAINING SIB1)          OPTIONAL,   -- Need N

sl-SystemInformationDelivery-r17 OCTET STRING (CONTAINING SystemInformation)OPTIONAL,-- Need N

    lateNonCriticalExtension                    OCTET STRING       OPTIONAL,

    nonCriticalExtension       UuMessageTransferSidelink-v17xx-IEs OPTIONAL
}

UuMessageTransferSidelink-v17xx-IEs::=                SEQUENCE {

   sl-PagingDelivery-v17xx    OCTET STRING (CONTAINING sl-PagingRecord)  OPTIONAL,   -- Need N

    nonCriticalExtension                SEQUENCE {}                     OPTIONAL

}

sl-PagingRecord ::=                    SEQUENCE {

    ue-Identity                         PagingUE-Identity,

    accessType                          ENUMERATED {non3GPP}    OPTIONAL,   -- Need N

    pagingCause-r17                     ENUMERATED {voice}      OPTIONAL    -- Need N

}

If L2 U2N Relay UE receives paging cause for the L2 U2N Remote UE in paging message received from gNB, it includes sl-PagingDelivery-v17xx in UuMessageTransferSidelink instead of  sl-PagingDelivery-r17. 
Alternate 2 for ASN.1 change:

UuMessageTransferSidelink-r17-IEs ::=       SEQUENCE {

sl-PagingDelivery-r17dummy      OCTET STRING (CONTAINING PagingRecord)  OPTIONAL,   -- Need N

sl-SIB1-Delivery-r17         OCTET STRING (CONTAINING SIB1)          OPTIONAL,   -- Need N

sl-SystemInformationDelivery-r17 OCTET STRING (CONTAINING SystemInformation)OPTIONAL,-- Need N

    lateNonCriticalExtension                    OCTET STRING       OPTIONAL,

    nonCriticalExtension       UuMessageTransferSidelink-v17xx-IEs OPTIONAL
}

UuMessageTransferSidelink-v17xx-IEs::=                SEQUENCE {

   sl-PagingDelivery-v17xx    OCTET STRING (CONTAINING sl-PagingRecord)  OPTIONAL,   -- Need N

    nonCriticalExtension                SEQUENCE {}                     OPTIONAL

}

sl-PagingRecord ::=                    SEQUENCE {

    ue-Identity                         PagingUE-Identity,

    accessType                          ENUMERATED {non3GPP}    OPTIONAL,   -- Need N

    pagingCause-r17                     ENUMERATED {voice}      OPTIONAL    -- Need N

}

If L2 U2N Relay UE receives ue-identity of L2 U2N Remote UE in paging message received from gNB, it includes sl-PagingDelivery-v1740 in UuMessageTransferSidelink. 
Alternate 3 for ASN.1 change:

UuMessageTransferSidelink-r17-IEs ::=       SEQUENCE {

sl-PagingDelivery-r17dummy        OCTET STRING (CONTAINING PagingRecord)  OPTIONAL,  -- Need N

sl-SIB1-Delivery-r17         OCTET STRING (CONTAINING SIB1)          OPTIONAL,   -- Need N

sl-SystemInformationDelivery-r17 OCTET STRING (CONTAINING SystemInformation)OPTIONAL,-- Need N

    lateNonCriticalExtension                    OCTET STRING       OPTIONAL,

    nonCriticalExtension       UuMessageTransferSidelink-v17xx-IEs OPTIONAL
}

UuMessageTransferSidelink-v17xx-IEs::=                SEQUENCE {

   sl-PagingDelivery-v17xx    OCTET STRING (CONTAINING PagingMessage)  OPTIONAL,   -- Need N

    nonCriticalExtension                SEQUENCE {}                     OPTIONAL

}

If L2 U2N Relay UE receives paging message including ue-identity of L2 U2N Remote UE from gNB, it generates a new PagingMessage including only L2 U2N Remote UE’s info and includes this PagingMessage in UuMessageTransferSidelink. 

