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[bookmark: _Hlk92533719]Introduction
[bookmark: _Hlk85390381][bookmark: _Hlk92533704]According to RAN1 LS[1], the following agreements were made:
	Updated Proposed agreement 3.1.3
· Ask RAN2 to consider following alternatives for UE capability reporting about the supported UL Tx switching options
· Alt.1: report {switchedUL, dualUL, both} for each band pair in the band combination
· Alt.2: report {switchedUL, dualUL, both} for the band combination and report supported band pair for concurrent transmission for the band combination
· Note：If there is no report on the supported band pair(s) for concurrent transmission while the UE reports “dualUL” or “both” for the band combination, gNB may assume that the UE supports concurrent transmission on all the band pairs within the band combination
· Alt.3: report {dualUL} for each band pair in the band combination
· Note: Within the band combination, the UE shall be capable of being operated in switched UL mode for all band pairs
Updated Proposed agreement 3.1.4
· Ask RAN2 to consider following alternatives and specify gNB configuration
· Alt.1: configure {switchedUL, dualUL} for all serving cells (i.e., for the band combination)
· Alt.2: configure {switchedUL, dualUL} for combination(s) of serving cells (i.e., for each band pair in the band combination)
· Alt.3: configure {switchedUL, dualUL} for all serving cells (i.e., for the band combination), and configure combination(s) of serving cells (i.e., as supported serving cell pair(s) for each band pair in the band combination) for concurrent transmission


In this contribution, we will discuss about UE capability reporting and RRC configuration for UL Tx switching.

Discussion
UE capability reporting
[bookmark: _GoBack]In legacy UE capability reporting for Rel-16/17 UL Tx switching, the supported UL Tx switching options are reported at a per BC level [2]:
BandCombination-UplinkTxSwitch-r16 ::= SEQUENCE {
    bandCombination-r16                 BandCombination,
    bandCombination-v1540               BandCombination-v1540                      OPTIONAL,
    bandCombination-v1560               BandCombination-v1560                      OPTIONAL,
    bandCombination-v1570               BandCombination-v1570                      OPTIONAL,
    bandCombination-v1580               BandCombination-v1580                      OPTIONAL,
    bandCombination-v1590               BandCombination-v1590                      OPTIONAL,
    bandCombination-v1610               BandCombination-v1610                      OPTIONAL,
    supportedBandPairListNR-r16         SEQUENCE (SIZE (1..maxULTxSwitchingBandPairs)) OF ULTxSwitchingBandPair-r16,
    uplinkTxSwitching-OptionSupport-r16 ENUMERATED {switchedUL, dualUL, both}      OPTIONAL,
    uplinkTxSwitching-PowerBoosting-r16 ENUMERATED {supported}                     OPTIONAL,
    ...,
    [[
    -- R4 16-5 UL-MIMO coherence capability for dynamic Tx switching between 3CC 1Tx-2Tx switching
    uplinkTxSwitching-PUSCH-TransCoherence-r16     ENUMERATED {nonCoherent, fullCoherent}   OPTIONAL
    ]]
}

BandCombination-UplinkTxSwitch-v1720 ::= SEQUENCE {
    bandCombination-v1720                    BandCombination-v1720                 OPTIONAL,
    uplinkTxSwitching-OptionSupport2T2T-r17  ENUMERATED {switchedUL, dualUL, both} OPTIONAL
}
From our perspective, the three alternatives provided in the RAN1 LS for reporting are all workable. However, the spec change effort for each alternative is different.
For Alt 1, supported UL Tx switching option is exhaustedly reported for every band pair. Since uplinkTxSwitching-OptionSupport can already be reported for the band combination, this alternative introduce some unnecessary redundancy in signaling.
Alt 2 reuses the legacy signaling as baseline and only need to additionally report supported band pair for concurrent transmission for the band combination, therefore the spec change may be easier.
Alt 3 reduces some signaling redundancy compared to Alt 1, but it also needs to redefine the legacy uplinkTxSwitching-OptionSupport field as Alt 1.
Therefore, we propose to adopt Alt 2 as the solution to report the supported UL Tx switching options for Rel-18 UL Tx switching.
Proposal 1 For UE capability reporting about the supported UL Tx switching options, the UE report {switchedUL, dualUL, both} for the band combination and report supported band pair for concurrent transmission for the band combination.
As for the reporting of switching period, RAN4 is still working on down-selecting from the following options [3], thus we suggest RAN2 to wait for RAN4’s progress:
	Issue 1: Length of switching period
For the same band pair, RAN4 discussed whether the same or a different value can be reported for the specific band pair involved in Tx switching across 3 or 4 bands in Rel-18 compared to Tx switching across 2 bands specified in Rel-16/17, and will further discuss based on the following options:
· Option 1: Reuse the same switching period for each band pair as UE reported in Rel-16/17, i.e., UE does not need to report new or larger switching period per band pair for Rel-18.
· Note: with the understanding that the switching period in Rel-18 could be different for different band pairs, according to the granularity of per band pair per BC agreed in the last meeting.
· Option 2: Although the set of switching periods is the same as in Rel-16/17, a different value can be reported for each band pair in Rel-18 band combination with 3/4 bands. 
· Option 3: Option 1 for switchedUL, and Option 2 for dualUL.


Proposal 2 Wait for RAN4 on final decision about length of switching period before RAN2 discussing switching period signaling.
As for DL interruption, RAN4 has agreed to reuse the Rel-16/17 agreement [3]:
	Issue 5: Applicability of DL interruption
In general, RAN4 agreed to reuse the Rel-16/17 agreement, and reached the following agreements:
· For combinations of SUL+TDD and TDD+TDD CA with the same UL-DL pattern, DL interruption is not required.
· For the other duplex mode combinations, define different capabilities for UEs with and without DL interruption.
· UE capability is defined as per band per band combination for each band pair supporting UL Tx switching.


Proposal 3 RAN2 to confirm reusing Rel-16/17 agreement for DL interruption.
As for UL-MIMO coherence, RAN4 has the following agreement [3]:
	· It is up to RAN2 discussion on whether the Rel-17 per band per BC signalling on UL-MIMO coherence capability for 2Tx-2Tx switching can be reused for Rel-18 Tx switching.


In Rel-17, uplinkTxSwitching2T2T-PUSCH-TransCoherence-r17 has realized the finest granularity indication for the 2Tx-capable UL band(s). If it is absent, the corresponding Rel-15/16 field can be applied. Therefore, we observe that the Rel-17 UE capability reporting for UL-MIMO coherence is sufficient for R18 UL Tx switching.
	UplinkTxSwitchingBandParameters-v1700
Contains the UL Tx switching specific band parameters for a given band combination.
The capability signalling comprises of the following parameters:
-	bandIndex-r17 indicates a band on which UE supports dynamic UL Tx switching with another band in the band combination. bandIndex xx refers to the xxth band entry in the band combination.
-	uplinkTxSwitching2T2T-PUSCH-TransCoherence-r17 indicates support of the uplink codebook subset for the carrier(s) on a band capable of two antenna connectors on which UE supports dynamic UL 2Tx-2Tx switching with another band in the band combination. UE indicating support of full coherent codebook subset shall also support non-coherent codebook subset. If this field is absent, the per BC UE capability reported in uplinkTxSwitching-PUSCH-TransCoherence-r16 is applied, and if this field and uplinkTxSwitching-PUSCH-TransCoherence-r16 are both absent, the UE capability reported in pusch-TransCoherence is applied when uplink Tx switching is triggered between last transmitted SRS and scheduled PUSCH transmission, as specified in TS 38.101-1 [2].

	uplinkTxSwitching-PUSCH-TransCoherence-r16
Indicates support of the uplink codebook subset when uplink 1Tx-2Tx switching is triggered between last transmitted SRS and scheduled PUSCH transmission, as specified in TS 38.101-1 [2].
UE indicating support of full coherent codebook subset shall also support non-coherent codebook subset.
If the field is absent, the supported uplink codebook subset indicated by pusch-TransCoherence applies when the uplink switching is triggered between last transmitted SRS and scheduled transmission.


Proposal 4 Reuse the Rel-17 signaling to report UE capability of UL-MIMO coherence.
RRC configuration
In legacy RRC configuration for Rel-16/17 UL Tx switching, the UL Tx switching option is configured only in the CellGroupConfig, which means it is applicable for all the serving cells [2]:
CellGroupConfig ::=                        SEQUENCE {
    ……<irrelevant fields>
    [[
    bap-Address-r16                            BIT STRING (SIZE (10))                                                  OPTIONAL,   -- Need M
    bh-RLC-ChannelToAddModList-r16             SEQUENCE (SIZE(1..maxBH-RLC-ChannelID-r16)) OF BH-RLC-ChannelConfig-r16 OPTIONAL,   -- Need N
    bh-RLC-ChannelToReleaseList-r16            SEQUENCE (SIZE(1..maxBH-RLC-ChannelID-r16)) OF BH-RLC-ChannelID-r16     OPTIONAL,   -- Need N
    f1c-TransferPath-r16                       ENUMERATED {lte, nr, both}                                              OPTIONAL,   -- Need M
    simultaneousTCI-UpdateList1-r16            SEQUENCE (SIZE (1..maxNrofServingCellsTCI-r16)) OF ServCellIndex        OPTIONAL,   -- Need R
    simultaneousTCI-UpdateList2-r16            SEQUENCE (SIZE (1..maxNrofServingCellsTCI-r16)) OF ServCellIndex        OPTIONAL,   -- Need R
    simultaneousSpatial-UpdatedList1-r16       SEQUENCE (SIZE (1..maxNrofServingCellsTCI-r16)) OF ServCellIndex        OPTIONAL,   -- Need R
    simultaneousSpatial-UpdatedList2-r16       SEQUENCE (SIZE (1..maxNrofServingCellsTCI-r16)) OF ServCellIndex        OPTIONAL,   -- Need R
    uplinkTxSwitchingOption-r16                ENUMERATED {switchedUL, dualUL}                                         OPTIONAL,   -- Need R
    uplinkTxSwitchingPowerBoosting-r16         ENUMERATED {enabled}                                                    OPTIONAL    -- Need R
    ]],
    ……<irrelevant fields>
}
[bookmark: _Hlk92538289]Alt 1 is reusing the legacy signaling, while alt 2 and alt 3 enables finer granularity of configuration. However, we do not see clear motivation about why we have to configure the switching option at per band pair level, which is complexed for configuration without providing obvious further benefit. Therefore, we suggest to just reuse the legacy signaling as Alt 1.
Proposal 5 Upon configuring the UL Tx switching option for the UE, the gNB reuse the Rel-16/17 signalling, i.e. configures {switchedUL, dualUL} for all serving cells (i.e., for the band combination).

Conclusion
Based on the discussion, we have the following observation and proposals:
Proposal 1 For UE capability reporting about the supported UL Tx switching options, the UE report {switchedUL, dualUL, both} for the band combination and report supported band pair for concurrent transmission for the band combination.
Proposal 2 Wait for RAN4 on final decision about length of switching period before RAN2 discussing switching period signaling.
Proposal 3 RAN2 to confirm reusing Rel-16/17 agreement for DL interruption.
Proposal 4 Reuse the Rel-17 signaling to report UE capability of UL-MIMO coherence.
Proposal 5 Upon configuring the UL Tx switching option for the UE, the gNB reuse the Rel-16/17 signalling, i.e. configures {switchedUL, dualUL} for all serving cells (i.e., for the band combination).
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