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[bookmark: _Ref178064866]This is to discuss the LS of R1-2210724, and R4-2217741.
Discussion
On Capability
Firstly, about switched/dual-UL option
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
In legacy, the IE is always reported in a per-BC manner
	uplinkTxSwitching-OptionSupport-r16
Indicates which option is supported for dynamic UL 1Tx-2Tx switching for inter-band UL CA and (NG)EN-DC. switchedUL represents option 1 as specified in TS 38.214 [12], dualUL represents option 2 as specified in TS 38.214 [12], both represents both option 1 and option2 as specified in TS 38.214 [12]. UE shall not report the value both for (NG)EN-DC case. The field is mandatory for inter-band UL CA and (NG)EN-DC case where UE supports dynamic UL 1Tx-2Tx switching.
	BC
	CY
	N/A
	FR1 only

	uplinkTxSwitching-OptionSupport2T2T-r17
Indicates which option is supported for dynamic UL 2Tx-2Tx switching for inter-band UL CA. switchedUL represents option 1 as specified in TS 38.214 [12], dualUL represents option 2 as specified in TS 38.214 [12], both represents both option 1 and option2 as specified in TS 38.214 [12]. The field is mandatory for inter-band UL CA cases where UE supports dynamic UL 2Tx-2Tx switching. The UE indicating support of this feature shall indicate support of at least one common switching option between uplinkTxSwitching-OptionSupport2T2T-r17 and uplinkTxSwitching-OptionSupport-r16.
	BC
	CY
	N/A
	FR1 only


So we do not think Alt-1 and Alt-3 is signaling efficient. And thus prefer Alt-2.
But Alt-2 is worth some further clarification, i.e., 
· UE reports {switchedUL, dualUL, both} for the band combination
· Then for a specific band-pair within the BC, if the UE support an option that is different from the per-BC report, the UE can report a per-band-pair value, otherwise, the per-band-pair reporting can be saved.
Proposal 1 [bookmark: _Toc117866492]For UE capability reporting about the supported UL Tx switching option: 1) UE report a per-BC value from {switchedUL, dualUL, both}, 2) in addition to the per-BC reporting, the UE can report another per-BC-per-band-pair value, if the supported option for the band pair is different from the per-BC value. Otherwise, no need to report the per-BC-per-band-pair value. 
Then for DL interruption
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.
During R16, the interruption was defined in a way that
	ULTxSwitchingBandPair-r16, ULTxSwitchingBandPair-v1700
Indicates UE supports dynamic UL 1Tx-2Tx switching in case of inter-band CA, SUL, and (NG)EN-DC, and UL 2Tx-2Tx switching in case of inter-band CA and SUL as defined in TS 38.214 [12], TS 38.101-1 [2] and TS 38.101-3 [4]. The capability signalling comprises of the following parameters:
[…]
-	uplinkTxSwitching-DL-Interruption-r16 indicates that DL interruption on the band will occur during UL Tx switching, as specified in TS 38.133 [5] and in TS 36.133 [27]. UE is not allowed to set this field for the band combination of SUL band+TDD band, for which no DL interruption is allowed.
Field encoded as a bit map, where bit N is set to "1" if DL interruption on band N will occur during uplink Tx switching as specified in TS 38.133 [5] and in TS 36.133 [27]. The leading / leftmost bit (bit 0) corresponds to the first band of this band combination, the next bit corresponds to the second band of this band combination and so on. The capability is not applicable to the following band combinations, in which DL reception interruption is not allowed:
-	TDD+TDD CA with the same UL-DL pattern
-	TDD+TDD EN-DC with the same UL-DL pattern
	BC
	FD
	N/A
	FR1 only


Considering that the legacy uplinkTxSwitching-DL-Interruption-r16 is also defined in a way of ‘per band per band combination for each band pair supporting UL Tx switching’, the left issues to check is
· Whether UE may report different DL-interruption capability for R16 and R18 for a same band-pair?
· Whether this field is applicable to ‘TDD+TDD EN-DC with the same UL-DL pattern’ or not?
Proposal 2 [bookmark: _Toc117866493]For DL interruption, send LS to R4 to ask 1) Whether UE may report different DL-interruption capability for R16 and R18 for a same band-pair; 2) whether this field is applicable to ‘TDD+TDD EN-DC with the same UL-DL pattern’ or not.
Thirdly, for UL-MIMO coherence,
Issue 6: UL-MIMO coherence
RAN4 agreed that: 
· For Rel-18 Tx switching across 3 or 4 bands, apply per band per BC capability on UL-MIMO coherence for the 2Tx-capable UL band(s). If the per band per BC capability on UL-MIMO coherence is absent, the existing Rel-15 per band UE capability pusch-TransCoherence is applicable to each of the 2Tx-capable UL band(s) for Tx switching. 
· 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 legacy, the capability is defined as follows
	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].
	BC
	No
	N/A
	FR1 only

	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.
	BC
	No
	N/A
	FR1 only


For Q1 on ‘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’:
We understand ASN.1 should allow separate R17 and R18 reporting, and on top of that, we can allow “If this field is absent, the per band per BC UE capability reported in uplinkTxSwitchingBandParametersList-v1700 is applied”. 
Proposal 3 [bookmark: _Toc117866494]For UL MIMO coherence, allow separate reporting for R18 UL Tx switching, and also confirm if R18 field is absent, the per band per BC UE capability reported in uplinkTxSwitchingBandParametersList-v1700 is applied.
On Configuration
For the configuration on option
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 the legacy, it is a per-CG configuration
CellGroupConfig ::=                        SEQUENCE {
    […]
    uplinkTxSwitchingOption-r16                ENUMERATED {switchedUL, dualUL}                                         OPTIONAL,   -- Need R
    uplinkTxSwitching-2T-Mode-r17              ENUMERATED {enabled}                                                    OPTIONAL,   -- Cond 2Tx
    uplinkTxSwitching-DualUL-TxState-r17       ENUMERATED {oneT, twoT}                                                 OPTIONAL,   -- Cond 2Tx
    […]
}
And the configuration is used as follows
	uplinkTxSwitchingOption
Indicates which option is configured for dynamic UL Tx switching for inter-band UL CA or (NG)EN-DC. The field is set to switchedUL if network configures option 1 as specified in TS 38.214 [19], or dualUL if network configures option 2 as specified in TS 38.214 [19]. Network always configures UE with a value for this field in inter-band UL CA case and (NG)EN-DC case where UE supports dynamic UL Tx switching.

	uplinkTxSwitching-2T-Mode
Indicates 2Tx-2Tx switching mode is configured for inter-band UL CA or SUL, in which the switching gap duration for a triggered uplink switching (as specified in TS 38.214 [19]) is equal to the switching time capability value reported for the switching mode.
If this field is absent and uplinkTxSwitching is configured, it is interpreted that 1Tx-2Tx UL Tx switching is configured as specified in TS 38.214 [19]. In this case, there is one uplink (or one uplink band in case of intra-band) configured with uplinkTxSwitching, on which the maximum number of antenna ports among all configured P-SRS/A-SRS and activated SP-SRS resources should be 1 and non-codebook based UL MIMO is not configured.

	uplinkTxSwitching-DualUL-TxState
Indicates the state of Tx chains if the state of Tx chains after the UL Tx switching is not unique (as specified in TS 38.214 [19]) in case of 2Tx-2Tx switching is configured and uplinkTxSwitchingOption is set to dualUL. Value oneT indicates 1Tx is assumed to be supported on the carriers on each band, value twoT indicates 2Tx is assumed to be supported on that carrier.


Considering the UE capability allows per-band-pair option difference, it seems straightforward to go for Alt-2.
Proposal 4 [bookmark: _Toc117866495]For option configuration, adopt per-band-pair configuration, i.e., configure {switchedUL, dualUL} for combination(s) of serving cells (i.e., for each band pair in the band combination).

Conclusion
We have the following proposals:
Proposal 1	For UE capability reporting about the supported UL Tx switching option: 1) UE report a per-BC value from {switchedUL, dualUL, both}, 2) in addition to the per-BC reporting, the UE can report another per-BC-per-band-pair value, if the supported option for the band pair is different from the per-BC value. Otherwise, no need to report the per-BC-per-band-pair value.
Proposal 2	For DL interruption, send LS to R4 to ask 1) Whether UE may report different DL-interruption capability for R16 and R18 for a same band-pair; 2) whether this field is applicable to ‘TDD+TDD EN-DC with the same UL-DL pattern’ or not.
Proposal 3	For UL MIMO coherence, allow separate reporting for R18 UL Tx switching, and also confirm if R18 field is absent, the per band per BC UE capability reported in uplinkTxSwitchingBandParametersList-v1700 is applied.
Proposal 4	For option configuration, adopt per-band-pair configuration, i.e., configure {switchedUL, dualUL} for combination(s) of serving cells (i.e., for each band pair in the band combination).
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