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1 Introduction
Late drop UE capabilities was discussed in last RAN4 meeting [1][2]. No consensus has been reached so far. This contribution provides some further consideration based on current discussion.
2 Discussion

In LS from RAN2, six questions were raised on late drop UE capabilities. The main difference on the answers among companies are focusing on Q2/Q2a, Q5 and Q6. These questions are listed as below:

Q2: RAN2 would like to ask RAN4 whether the band combinations defined for EN-DC also applicable for NE-DC, i.e. the same EN-DC band combinations defined in 38.101 would be re-used for NE-DC? Or could there be at least some band combinations which can only be used for either EN-DC or NE-DC?

Q2a: if the answer to Q2 is Yes to re-use, is a NE-DC supporting UE with a reported support of EN-DC band combination, expected to support NE-DC also on that BC without any additional signalling?

Q5: From RAN1 and RAN4 point of view, are there any UE capabilities (defined per-CC or per-band-per-BC or per-BC) that need to signalled differently for NE-DC compared to EN-DC?

Q6: From RAN1 and RAN4 point of view, are there any UE capabilities (defined per-CC or per-band-per-BC or per-BC) that need to be signalled differently for NR-DC compared to NR CA?
The capabilities behind of these questions are essentially the same, i.e. whether the UE capabilities reported for feature A in a band combination can be reused for a similar feature B if the same band combination is supported for feature B as well. 
The LS from RAN2 was sent to both RAN4 and RAN1, and RAN1 already replied RAN2 the question Q4 and Q5. For the contentious Q5, the reply from RAN1 is copied as below:
· Answer for Q5: There are no physical layer features, other than dynamic power sharing, that are dependent on whether NE-DC or EN-DC is deployed. From RAN1 perspective, not considering IODT aspects, the UE capabilities for NE-DC can re-use all reported EN-DC capabilities, except that for dynamic power sharing. If IODT aspects are considered, it is possible that different features may be deployed for NE-DC and EN-DC and the band combinations or deployed functionality in the set of band combinations that are used/tested may be different, in which case, some IODT differentiation may be necessary. Decisions regarding IODT aspects should be made at the RAN plenary. 

The answer from RAN1 shares similar view of some companies in RAN4 on the concern of the implementation progress of the late drop features. Since the power control procedure is different for NE-DC and EN-DC and as the requirements for NE-DC is still under discussion, it cannot claim that a UE supporting EN-DC for a band combination can also support NE-DC. 
Though the discussion is still continuing in RAN4, RAN2 also considers the late drop capabilities in parallel and a CR was agreed in last RAN2 meeting [4]. 
New NRDC-Parameters IE was added for NR-DC capability, which is copied as following. 

	BandCombination ::=                 SEQUENCE {

    bandList                            SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParameters,

    featureSetCombination               FeatureSetCombinationId,

    ca-ParametersEUTRA                  CA-ParametersEUTRA                      OPTIONAL,

    ca-ParametersNR                     CA-ParametersNR                         OPTIONAL,

    mrdc-Parameters                     MRDC-Parameters                         OPTIONAL,

    supportedBandwidthCombinationSet    BIT STRING (SIZE (1..32))               OPTIONAL,

    powerClass-v1530                    ENUMERATED {pc2}                        OPTIONAL
}

BandCombination-v1540::=            SEQUENCE {

    bandList-v1540                      SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParameters-v1540,

    ca-ParametersNR-v1540               CA-ParametersNR-v1540                   OPTIONAL
}
BandCombination-v15xy::=            SEQUENCE {

    nr-DC-BC                            ENUMERATED {supported}                      OPTIONAL,
    ne-DC-BC                            ENUMERATED {supported}                      OPTIONAL
}
FFS Which how to signal MR-DC support in BandCombinationList. (Signaling above for BandCombination-v15xy is a baseline).


Based on these changes, it can solve the IODT issue mentioned in the RAN1 LS, since supporting of NR-DC and NE-DC can be explicitly indicated by nr-DC-BC and ne-DC-BC in the UE-NR-Capability for a band combination which supports NR CA or EN-DC. 
For the band combination capabilities related to RAN4 as below for EN-DC and NR CA respectively, we see they can be reused for NE-DC and NR-DC.
MRDC-Parameters ::= SEQUENCE {

    singleUL-Transmission               ENUMERATED {supported}              OPTIONAL,

    dynamicPowerSharing                 ENUMERATED {supported}              OPTIONAL,

    tdm-Pattern                         ENUMERATED {supported}              OPTIONAL,

    ul-SharingEUTRA-NR                  ENUMERATED {tdm, fdm, both}         OPTIONAL,

    ul-SwitchingTimeEUTRA-NR            ENUMERATED {type1, type2}           OPTIONAL,

    simultaneousRxTxInterBandENDC       ENUMERATED {supported}              OPTIONAL,

    asyncIntraBandENDC                  ENUMERATED {supported}              OPTIONAL,

    ...,

    [[

    dualPA-Architecture                 ENUMERATED {supported}              OPTIONAL,

    intraBandENDC-Support-v1540         ENUMERATED {non-contiguous, both}   OPTIONAL,

    ul-TimingAlignmentEUTRA-NR          ENUMERATED {required}               OPTIONAL
    ]]
}

CA-ParametersNR ::=                 SEQUENCE {

    multipleTimingAdvances              ENUMERATED {supported}      OPTIONAL,

    parallelTxSRS-PUCCH-PUSCH           ENUMERATED {supported}      OPTIONAL,

    parallelTxPRACH-SRS-PUCCH-PUSCH     ENUMERATED {supported}      OPTIONAL,

    simultaneousRxTxInterBandCA         ENUMERATED {supported}      OPTIONAL,

    simultaneousRxTxSUL                 ENUMERATED {supported}      OPTIONAL,

    diffNumerologyAcrossPUCCH-Group     ENUMERATED {supported}      OPTIONAL,

    diffNumerologyWithinPUCCH-Group     ENUMERATED {supported}      OPTIONAL,

    supportedNumberTAG                  ENUMERATED {n2, n3, n4}     OPTIONAL,

    ...

}
CA-ParametersNR-v1540 ::=           SEQUENCE {

    simultaneousSRS-AssocCSI-RS-AllCC                       INTEGER (5..32)         OPTIONAL,

    csi-RS-IM-ReceptionForFeedbackPerBandComb               SEQUENCE {

        maxNumberSimultaneousNZP-CSI-RS-ActBWP-AllCC            INTEGER (1..64)     OPTIONAL,

        totalNumberPortsSimultaneousNZP-CSI-RS-ActBWP-AllCC     INTEGER (2..256)    OPTIONAL

    } OPTIONAL,

    simultaneousCSI-ReportsAllCC                            INTEGER (5..32)         OPTIONAL,

    dualPA-Architecture                                     ENUMERATED {supported}  OPTIONAL

}

The purpose to reuse the capabilities is trying to reduce the signalling workload. After checking the RAN4 related capabilities, we think it is possible to do so. Since RAN1 reply is only for Q4 and Q5, for the possibility to NR-DC to reuse the capabilities for NR-CA can be further checked by RAN1.
3 Conclusion

Based on discussion in this contribution, the proposed reply for the questions which are no converged in last meeting are provided as below:

Q2: RAN2 would like to ask RAN4 whether the band combinations defined for EN-DC also applicable for NE-DC, i.e. the same EN-DC band combinations defined in 38.101 would be re-used for NE-DC? Or could there be at least some band combinations which can only be used for either EN-DC or NE-DC?

A2: RAN4 thinks that the band combinations defined for EN-DC are also applicable for NE-DC.
Q2a: if the answer to Q2 is Yes to re-use, is a NE-DC supporting UE with a reported support of EN-DC band combination, expected to support NE-DC also on that BC without any additional signalling?

A2a: RAN4 understanding is that the same capabilities for EN-DC can be reused for NE-DC if the same band combination can be supported for NE-DC.
Q5: From RAN1 and RAN4 point of view, are there any UE capabilities (defined per-CC or per-band-per-BC or per-BC) that need to signalled differently for NE-DC compared to EN-DC?

A5: RAN4 understanding is that the same capabilities for EN-DC can be reused for NE-DC if the same band combination can be supported for NE-DC.
Q6: From RAN1 and RAN4 point of view, are there any UE capabilities (defined per-CC or per-band-per-BC or per-BC) that need to be signalled differently for NR-DC compared to NR CA?
A6: RAN4 understanding is that the same capabilities for NR-CA can be reused for NR-DC if the same band combination can be supported for NR-DC.
It is worth noting that the reply is just from RAN4 perspective, as RAN1 was also received the LS from RNA2, the aspects which were not replied in [3] should be further checked and confirmed by RAN1.  
Proposal It is proposed the answers for the questions above to be agreed and send LS back to both RAN2 and RAN1.
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