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Introduction
There was a RAN4 LS [1] sent to RAN2 as below.
	RAN4 has concluded that the latter state of (UL, DL) = (n5+n8, n8) would potentially require some RAN2 specifications changes since the number of CCs in uplink is larger than that in downlink. Hence, RAN4 would like to ask RAN2 followings (see the details on TR 38.872). Based on RAN2 feedback, RAN4 will make a decision on whether to specify relevant requirements on this solution or not. 
· Whether or not it is feasible for dual UL CA of CA_n5-n8 to take a state of (UL, DL) = (n5+n8, n8) with the existing RAN2 specifications.
· Additionally, RAN4 would like to ask whether RAN2 can enable this kind of configurations with necessary possible changes in RAN2 specs within the Rel-18 timeframe, if requested later by RAN4 at Q3 at the earliest.


In this contribution, we discuss the issue of non-simultaneous UL and DL from different two bands during UL CA.
Discussion
	(UL, DL) = (n5, n5+n8)@t1, (n5+n8, n8)@t2 as shown in below Figure 1 (from Figure 5.1.1-1 in TR 38.872)
[image: ]
Figure 1: Possible CA_n5-n8 UE architecture and operation diagram for semi-full-duplex CA


According to the existing CA combinations defined in RAN4, the general cases is that the DL CC for a band within a band combination always exists. In RAN2, it is possible that a serving cell is configured with both UL and DL, or configured with only DL. For the new case in the RAN4 LS, according to the existing definition for n5 and n8 in RAN4, the (UL, DL) = (n5+n8, n8) should be modelled as two serving cells.
Observation 1: (UL, DL) = (n5+n8, n8) should be modelled as two serving cells.

Case 1: (n5+n8, n8) is modelled as two serving cells, wherein one serving cell is configured with both UL and DL, and the other serving cell is configured with only UL.
For UE capability, to report such state of (UL, DL) = (n5+n8, n8), it is possible to indicate band combination n5-n8 with the field ca-BandwidthClassDL-NR absent for band n5, and all FeatureSetDownlinkId(s) in the FeatureSetsPerBand for band n5 are set to 0. In this case, it is possible to indicate such new state with the existing UE capability signalling structure. However, if the new UE reports this new state to the legacy NW, the legacy NW may not comprehend this band combination and ignores it, then how to handle the fallback band combinations. It may require the UE to report the fallback combinations explicitly.
BandParameters ::=                      CHOICE {
    eutra                               SEQUENCE {
        bandEUTRA                           FreqBandIndicatorEUTRA,
        ca-BandwidthClassDL-EUTRA           CA-BandwidthClassEUTRA                 OPTIONAL,
        ca-BandwidthClassUL-EUTRA           CA-BandwidthClassEUTRA                 OPTIONAL
    },
    nr                                  SEQUENCE {
        bandNR                              FreqBandIndicatorNR,
        ca-BandwidthClassDL-NR              CA-BandwidthClassNR                    OPTIONAL,
        ca-BandwidthClassUL-NR              CA-BandwidthClassNR                    OPTIONAL
    }
}

FeatureSetCombination ::=       SEQUENCE (SIZE (1..maxSimultaneousBands)) OF FeatureSetsPerBand

FeatureSetsPerBand ::=          SEQUENCE (SIZE (1..maxFeatureSetsPerBand)) OF FeatureSet

FeatureSet ::=                  CHOICE {
    eutra                           SEQUENCE {
        downlinkSetEUTRA                FeatureSetEUTRA-DownlinkId,
        uplinkSetEUTRA                  FeatureSetEUTRA-UplinkId
    },
    nr                              SEQUENCE {
        downlinkSetNR                   FeatureSetDownlinkId,
        uplinkSetNR                     FeatureSetUplinkId
    }
}

Observation 2: From UE capability perspective, it is possible to indicate such new state with the existing UE capability signalling structure, but there may be compatibility issue and fallback combination reporting issue.
For NW configuration, currently the DL configuration for a serving cell, e.g. initial downlink BWP, is mandatory to be configured. Thus, it is not feasible to have a PCell configured with only UL with the existing RAN2 specification. Even if a SCell configuration with only UL is allowed by ASN.1 signalling, we consider a restricted configuration for band combination n5-n8 that the PCell can only be configured in band n8, it is not clear how the UL-only serving cell works if such configuration is allowed. For example, it requires more complex behaviour to enable UL scheduling, i.e. cross-carrier scheduling should be supported and configured. Furthermore, it is difficult for SCell management, the NW cannot get the information as reference to release/add the SCell due to no DL measurement. And it is unclear how to obtain the synchronization since the RF port may not be shared for band of PCell and band of SCell from deployment perspective, so the synchronization of PCell may not be used for UL-only SCell. Thus, we understand it is not an easy task to enable such new state within the Rel-18 timeframe. This enhancement can be considered in later release and a more generic design can be introduced.
ServingCellConfigCommonSIB ::=      SEQUENCE {
    downlinkConfigCommon                DownlinkConfigCommonSIB,
    uplinkConfigCommon                  UplinkConfigCommonSIB                   OPTIONAL, -- Need R
supplementaryUplink                 UplinkConfigCommonSIB                   OPTIONAL, -- Need R

Observation 3: From NW configuration perspective, it is not feasible to configure a PCell with only UL, and it is not clear how the UL-only serving cell works if such configuration is allowed.
Proposal 1: If (n5+n8, n8) is modelled as two serving cells, wherein one serving cell is configured with both UL and DL, and the other serving cell is configured with only UL, do not support such configuration of (UL, DL) = (n5+n8, n8) in Rel-18.

Case 2: (n5+n8, n8) is modelled as two serving cells, wherein two serving cells are configured with both UL and DL, no simultaneous scheduling for UL@n8 and DL@n5.
[bookmark: _Hlk134715098]For UE capability reporting, UE still report the support of band combination n5-n8 with both UL and DL for n5 and n8 by existing UE capability signalling, additionally, UE needs to indicate no simultaneous scheduling for UL of n8 and DL of n5. For NW configuration, two serving cells can be configured with both UL and DL, which is also supported by the existing signalling, and it can rely on NW implementation to ensure no simultaneous scheduling for UL of n8 and DL of n5. However, the conflict for UL@n8 and DL@n5 still can happen, e.g. the NW schedules a UL transmission in n8 and the UE is performing DL measurement in n5, or the NW allocates a DL assignment in n5 and the UE is performing CB-RACH in n8. Since some behaviour is up to UE implementation or triggered by UE, how to handle these specific conflict cases should be discussed.
Proposal 2: If (n5+n8, n8) is modelled as two serving cells, wherein two serving cells are configured with both UL and DL, new capability indication is needed to report no simultaneous scheduling for UL of n8 and DL of n5 for band combination n5-n8, and the following conflict cases need further discussion:
· NW schedules a UL transmission in n8 and the UE is performing DL measurement in n5
· NW allocates a DL assignment in n5 and the UE is performing CB-RACH in n8

In either case above, it is not clear if there are any RAN1 impacts, the scheduling, synchronization and DL measurement are all related to RAN1, so it is suggested to discuss whether there are some potential RAN1 impacts, and which need to be informed to RAN1.
Proposal 3: To discuss whether there are some potential RAN1 impacts, and which need to be informed to RAN1.
Conclusion
[bookmark: OLE_LINK3]In this paper, we discuss the issue of non-simultaneous UL and DL from different two bands during UL CA. Observations and proposals are summarized as follows.
Observation 1: (UL, DL) = (n5+n8, n8) should be modelled as two serving cells.
Case 1: (n5+n8, n8) is modelled as two serving cells, wherein one serving cell is configured with both UL and DL, and the other serving cell is configured with only UL.
Observation 2: From UE capability perspective, it is possible to indicate such new state with the existing UE capability signalling structure, but there may be compatibility issue and fallback combination reporting issue.
Observation 3: From NW configuration perspective, it is not feasible to configure a PCell with only UL, and it is not clear how the UL-only serving cell works if such configuration is allowed.
Proposal 1: If (n5+n8, n8) is modelled as two serving cells, wherein one serving cell is configured with both UL and DL, and the other serving cell is configured with only UL, do not support such configuration of (UL, DL) = (n5+n8, n8) in Rel-18.
Case 2: (n5+n8, n8) is modelled as two serving cells, wherein two serving cells are configured with both UL and DL, no simultaneous scheduling for UL@n8 and DL@n5.
Proposal 2: If (n5+n8, n8) is modelled as two serving cells, wherein two serving cells are configured with both UL and DL, new capability indication is needed to report no simultaneous scheduling for UL of n8 and DL of n5 for band combination n5-n8, and the following conflict cases need further discussion:
· NW schedules a UL transmission in n8 and the UE is performing DL measurement in n5
· NW allocates a DL assignment in n5 and the UE is performing CB-RACH in n8
[bookmark: _GoBack]Proposal 3: To discuss whether there are some potential RAN1 impacts, and which need to be informed to RAN1.
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