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1	Introduction
In the RAN2#109bis-e[1] meeting the problem of UE capability mismatch in unicast sidelink has been discussed in various TDocs[2] based on the preceding offline email [Post109e][20][V2X] [3] and has been further treated in [Post109bis-e][955][V2X] [4]. In the subsequent RAN2#110 meeting it has been agreed to transfer the peer UE capability in a container via the initiating UE to the network.  
This contribution discusses further options to avoid repeated and thus unnecessary transfer of the peer UE capability to the network. 
2	Discussion
During RAN2#109bis-e meeting the offline discussion [Post109e][20][V2X] was summarized in R2-2002638, where on the UE capability mismatch problem in sidelink unicast the following has been agreed:

UE capability agreements:
4:	RRC_CONNECTED UE reports the received SL capability via PC5-RRC to network.

That the RRC_CONNECTED UE reports the via PC5-RRC received SL capability (carrying RX UE capability received via UECapabilityInformationSidelink) to network using a container within SidelinkUEInformationNR message is captured in TS38.331 in the following ASN.1 representation marked in yellow:
-- ASN1START
-- TAG-SIDELINKUEINFORMATIONNR-START

SidelinkUEInformationNR-r16::=         SEQUENCE {
    criticalExtensions                  CHOICE {
        sidelinkUEInformationNR-r16         SidelinkUEInformationNR-r16-IEs,
        criticalExtensionsFuture            SEQUENCE {}
    }
}

SidelinkUEInformationNR-r16-IEs ::=     SEQUENCE {
    sl-RxInterestedFreqList-r16            SL-InterestedFreqList-r16           OPTIONAL,
    sl-TxResourceReqList-r16               SL-TxResourceReqList-r16            OPTIONAL,
    lateNonCriticalExtension               OCTET STRING                        OPTIONAL,
    nonCriticalExtension                   SEQUENCE {}                         OPTIONAL
}

SL-InterestedFreqList-r16 ::=          SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF INTEGER (1..maxNrofFreqSL-r16)

SL-TxResourceReqList-r16 ::=           SEQUENCE (SIZE (1..maxNrofSL-Dest-r16)) OF SL-TxResourceReq-r16

SL-TxResourceReq-r16 ::=                SEQUENCE {
    sl-DestinationIdentity-r16             SL-DestinationIdentity-r16,
    sl-CastType-r16                        ENUMERATED {broadcast, groupcast, unicast, spare1},
    sl-RLC-ModeIndicationList-r16          SEQUENCE (SIZE (1.. maxNrofSLRB-r16)) OF SL-RLC-ModeIndication-r16         OPTIONAL,
    sl-QoS-InfoList-r16                    SEQUENCE (SIZE (1..maxNrofSL-QFIsPerDest-r16)) OF SL-QoS-Info-r16          OPTIONAL,
    sl-Failure-r16                         ENUMERATED {rlf, configFailure, spare2, spare1}                            OPTIONAL,
    sl-TypeTxSyncList-r16                  SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-TypeTxSync-r16                OPTIONAL,
    sl-TxInterestedFreqList-r16            SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF INTEGER (1..maxNrofFreqSL-r16)   OPTIONAL,
	sl-CapabilityInformationSidelink-r16   OCTET STRING                                                               OPTIONAL
}

SL-QoS-Info-r16 ::=                    SEQUENCE {
    sl-QoS-FlowIdentity-r16               SL-QoS-FlowIdentity-r16,
    sl-QoS-Profile-r16                    SL-QoS-Profile-r16                                                          OPTIONAL
}

SL-RLC-ModeIndication-r16 ::=          SEQUENCE {
    sl-AM-Mode-r16                     SEQUENCE {
        sl-AM-Mode-r16                     ENUMERATED {true},
        sl-AM-QoS-InfoList-r16             SEQUENCE (SIZE (1..maxNrofSL-QFIsPerDest-r16)) OF SL-QoS-Info-r16
    }                                                                                                                 OPTIONAL,
    sl-UM-Mode-r16                     SEQUENCE {
        sl-UM-Mode-r16                     ENUMERATED {true},
        sl-UM-QoS-InfoList-r16             SEQUENCE (SIZE (1..maxNrofSL-QFIsPerDest-r16)) OF SL-QoS-Info-r16
    }                                                                                                                 OPTIONAL
}

-- TAG-SIDELINKUEINFORMATIONNR-STOP
-- ASN1STOP
with the field description
sl-CapabilityInformationSidelink
Includes the UECapabilityInformationSidelink message (which can be also included in ueCapabilityInformationSidelink-r16 in UECapabilityEnquirySidelink from peer UE) received from the peer UE.

The UE capabilities are a static set of UE specific properties fixed with the UE hardware, which do not change. However, in sidelink the peer UE capability information might be transferred in a container to the network each time SidelinkUEInformationNR is exchanged, although the peer capabilities can not and have not changed. Especially if the same pair of UEs is communicating from time to time in unicast sidelink, unnecessary capability signalling overhead is created due to the transfer of peer UE capability. 

Observation 1: Although UE capabilities do not change in sidelink, the UE capabilities might be reported frequently to the network in SidelinkUEInformationNR message.

During RAN2#110 the offline discussion [Post109bis][955][V2X] on SL UE capabilities was continued and summarized in R2-2004402, where with respect to the transfer of SL peer UE capability in sidelink unicast the following has been agreed:
UE capability agreement
16:	RAN2 not purse signaling overhead optimization for capability transfer procedure for TX-UE forwarding peer-UE SL capability to network via Uu-RRC.

Obviously, the fact that the initiating UE might transfer the peer UE capability unnecessarily if the UE capability of the peer UE is known to the network already or have been transferred already several times, results in significant signalling. On the other hand, the agreement of RAN2#110 not to pursue any signalling overhead reduction poses a contradiction.

In the following we want to discuss options to skip unnecessary capability transfers to the network at all without violating the agreement made in RAN2#110. A possible solution is to eliminate the need to transfer the container carrying the peer UE capabilities in the SidelinkUEInformationNR message totally when the peer UE capabilities have already been reported to the network included in the SidelinkUEInformationNR message.
In order to achieve this the network stores the capability container [ueCapabilityInformationSidelink-r16] reported from the initiating UE in the SidelinkUEInformationNR message with the sl-DestinationIdentity-r16 L2 identifier or any other valid UE-identifier.   

Proposal 1: The network should store the peer UE’s capability reported by the initiating UE to the network. 
Proposal 2: The network should store the initiating UE’s capability. 

Once the initiating UE has transferred the peer UE capability to the network the initiating UE does not need to repeat the peer UE capability transfer for the same peer UE, since the peer UE capability does not change, and the network already has the peer UE capability information available. The same holds true for the capability information of the initiating UE, which also does not change after it has been reported once.
Proposal 3: The initiating UE does not need to report sl-CapabilityInformationSidelink (i.e. the container with the peer UE capability) when the initiating UE has already reported it to the network. 
3	Conclusion
Observation 1: Although UE capabilities do not change in sidelink, the UE capabilities might be reported frequently to the network in SidelinkUEInformationNR message.

Proposal 1: The network should store the peer UE’s capability reported by the initiating UE to the network. 

Proposal 2: The network should store the initiating UE’s capability. 

Proposal 3: The initiating UE does not need to report sl-CapabilityInformationSidelink (i.e. the container with the peer UE capability) when the initiating UE has already reported it to the network.
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