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1 Introduction
RAN4 has discussed simultaneous Rx/Tx capability and send an LS R4-2016988 [1] to RAN2. In the LS, RAN4 raised some concerns on current simultaneous Rx/Tx capability and confirm the need of this capability in NR-DC. In this paper, we discuss the reply LS for RAN4 to address RAN4 concerns. We also propose to have CRs Clarification for the simultaneousRxTxInterBandCA capability usage NR-DC

2 Discussion
In the first two paragraphs of the LS [1], RAN4 is asking about how to interpret simultaneousRxTxInterBandCA capability for a band combination with more than two bands (e.g. CA_n39-n41-n79).

[bookmark: OLE_LINK203][bookmark: OLE_LINK204]Simultaneous Rx/Tx capability for TDD-TDD and TDD-FDD inter-band CA, SUL and EN-DC band combinations has been discussed in RAN4. It is identified that there are some ambiguity on the applicability of simultaneous Rx/Tx condition for an inter-band combination, especially for the combination having more than two bands. As an example, for CA_n39-n41-n79, if UE supports simultaneous Rx/Tx capability for CA_n41-n79 but not for CA_n39-n41, the simultaneous Rx/Tx capability shall not be reported for CA_n39-n41-n79. However, since the capability of the fallback mode is different from the higher order band combination, simultaneous Rx/Tx capability for CA_n41-n79 shall be reported additionally. 
For a band combination with different simultaneous Rx/Tx capability for the fallback mode, RAN4’s understanding is that the network shall also consider the fallback mode capability to decide the UL/DL scheduling among all bands for this band combination. It’s not clear whether the current RAN2 specification supports this kind of understanding. If not or if it can only be derived implicitly, RAN4 would like to see some explicit clarification in the RAN2 specification. 

First, our understanding is that simultaneousRxTxInterBandCA is a per BC capability. If it is included, it applies to any of the two bands included in this BC (if applicable). Take CA_n39-n41-n79 for example, if UE supports simultaneous Rx/Tx capability for CA_n41-n79 but not for CA_n39-n41, the UE shall not report simultaneousRxTxInterBandCA in the super set BC CA_n39-n41-n79. Instead, the UE shall include additional BC CA_n41-n79 to report the capability simultaneousRxTxInterBandCA. This is general principle in capability reporting that if the subset of BC has different capability, it is not purely “fallback” band combination of the BC and the UE shall report the subset BC in a separate entry.  

Proposal 1: RAN2 confirm that simultaneousRxTxInterBandCA capability applies to any of the two bands (if applicable) in a BC, and UE shall only include this capability if it supports simultaneous Rx/Tx on all applicable band pairs. The UE could additionally include subset BC in the capability information to report the support of simultaneous RxTx on subset band combination.

In the third paragraphs of the LS [1], RAN4 is asking the meaning on absent of the field simultaneousRxTxInterBandCA.

In addition, it is RAN4 understanding that absence of the simultaneous Rx/Tx capability for TDD-TDD and TDD-FDD inter-band CA, SUL and EN-DC band combinations C means that simultaneous RX/TX is not supported for the band combination, otherwise, if simultaneous Rx/Tx capability is supported, the capability indication must be set to “supported”.

Here, we think that RAN4 understanding is correct. The absent of the field implies that simultaneous RX/TX is not supported. The ASN.1 is defined as ENUMERATED {supported} and it is just general framework to report this kind of single bit capability. There is no case that the capability is present but indicate “not supported”.

    simultaneousRxTxInterBandCA                   ENUMERATED {supported}      OPTIONAL,

Proposal 2: Confirm RAN4 understanding that absent of the field simultaneousRxTxInterBandCA implies that simultaneous RX/TX is not supported for the band combination.

Finally, in the last paragraph the LS [1], RAN4 confirm that simultaneous Rx/Tx UE capability is needed for inter-band NR-DC. 

For the question raised by RAN2 on whether the simultaneous RxTx UE capability is needed for inter-band NR-DC (for TDD-TDD and TDD-FDD band combinations), RAN4 thinks that the capability is needed, and same principles used for simultaneousRxTxInterBandCA as well as clarification consideration above shall also be applied for NR-DC. 

In current ASN.1, the capability simultaneousRxTxInterBandCA could be included in either ca-ParametersNR or ca-ParametersNR-ForDC.
· BandCombination >> ca-ParametersNR >> simultaneousRxTxInterBandCA
· BandCombination-v1560 >> ca-ParametersNR-ForDC >> simultaneousRxTxInterBandCA  

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,
[bookmark: _Hlk535846965]    supportedBandwidthCombinationSet    BIT STRING (SIZE (1..32))                   OPTIONAL,
    powerClass-v1530                    ENUMERATED {pc2}                            OPTIONAL
}

BandCombination-v1560::=            SEQUENCE {
    ne-DC-BC                                ENUMERATED {supported}                 OPTIONAL,
    ca-ParametersNRDC                       CA-ParametersNRDC                      OPTIONAL,
    ca-ParametersEUTRA-v1560                CA-ParametersEUTRA-v1560               OPTIONAL,
    ca-ParametersNR-v1560                   CA-ParametersNR-v1560                  OPTIONAL
}

CA-ParametersNRDC ::=                   SEQUENCE {
    ca-ParametersNR-ForDC                   CA-ParametersNR                         OPTIONAL,
    ca-ParametersNR-ForDC-v1540             CA-ParametersNR-v1540                   OPTIONAL,
    ca-ParametersNR-ForDC-v1550             CA-ParametersNR-v1550                   OPTIONAL,
    ca-ParametersNR-ForDC-v1560             CA-ParametersNR-v1560                   OPTIONAL,
    featureSetCombinationDC                 FeatureSetCombinationId                 OPTIONAL
}

CA-ParametersNR ::=                 SEQUENCE {
    dummy                                         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-GroupSmallerSCS     ENUMERATED {supported}      OPTIONAL,
    supportedNumberTAG                            ENUMERATED {n2, n3, n4}     OPTIONAL,
    ...
}

While it is included for a NR CA band combination, it is clear that this field indicates whether the UE could support simultaneous RX/TX in this CA band combination. However, it is unclear what does this filed mean while it is included for a NR DC band combination. The current description seems implies that it is used for NR CA only. Since RAN4 also confirm that the simultaneousRxTxInterBandCA is applicable to NR-DC. We suggest to clarify this part. CRs on 38.306 to clarify the simultaneousRxTxInterBandCA capability in NR-DC are provided [3]. 

Proposal 3: RAN2 to adopt the CRs in R2-2101844 and R2-2101845.

Draft Reply LS to RAN4 is also provided in Annex.
3 Conclusions	
Base on the discussion in section 2, we propose the following: 

Proposal 1: RAN2 confirm that simultaneousRxTxInterBandCA capability applies to any of the two bands (if applicable) in a BC, and UE shall only include this capability if it supports simultaneous Rx/Tx on all applicable band pairs. The UE could additionally include subset BC in the capability information to report the support of simultaneous RxTx on subset band combination.

Proposal 2: Confirm RAN4 understanding that absent of the field simultaneousRxTxInterBandCA implies that simultaneous RX/TX is not supported for the band combination.

Proposal 3: RAN2 to adopt the CRs in R2-2101844 and R2-2101845.
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Annex: Draft Reply LS

1. Overall Description
RAN2 would like to thank RAN4 for the LS on simultaneous Rx/Tx capability [1]. RAN2 has discussed the simultaneousRxTxInterBandCA capability and concluded that
· The simultaneousRxTxInterBandCA capability applies to any of the two bands (if applicable) in a BC, and UE shall only include this capability if it supports simultaneous Rx/Tx on all applicable band pairs. The UE could additionally include subset BC in the capability information to report the support of simultaneous RxTx on subset band combination.
· Take CA_n39-n41-n79 for example, if UE supports simultaneous Rx/Tx capability for CA_n41-n79 but not for CA_n39-n41, the UE shall not report simultaneousRxTxInterBandCA in the super set BC CA_n39-n41-n79. Instead, the UE shall include additional BC CA_n41-n79 to report the capability simultaneousRxTxInterBandCA.
· Absent of the field simultaneousRxTxInterBandCA implies that simultaneous RX/TX is not supported for the band combination
RAN2 understands that above conclusions is general capability reporting principle. Therefore, there is no further specification change on that part. 
In addition, RAN2 has agreed CR R2-210xxxx and R2-210xxxx to clarify that simultaneousRxTxInterBandCA is applicable to NR-DC.

2. Actions:
ACTION: 	RAN2 respectfully asks RAN4 to take above RAN2 conclusions into consideration.
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