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1	Introduction
[bookmark: _Ref178064866]This contribution focus on the particular aspect of fallback compatibility between the UL Tx switching Rel-18 feature and the Rel-16 and Rel-17 features, also taking into account the LS received from RAN4 (R4-2306623).
2	Discussion
The signaling structure for UL Tx switching allows the UE to report support of both Rel-16 and Rel-17 features in a single band combination. 
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
}
 
	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



Following this design for the Rel-18 feature implies that further discussion is needed on how to handle the coexistence of Rel-16, Rel-17 and Rel-18 UL Tx switching features.  
[bookmark: _Toc134719212]Due to the signaling structure, RAN2 should discuss how to handle coexistence of Rel-16, Rel-17 and Rel-18 UL Tx switching features. 
In the e-mail discussion held after RAN2#121 ([Post121][045][MCE] UL TX Switching), two approaches were suggested:
Approach 1: the 3/4 FeatureSetUplink are reported in one row in FSC for the 3/4 UL bands involved in Rel-18 UL Tx switching;
Approach 2: the FeatureSets reported for Rel-16/17 Tx switching between 2 bands can be combined to indicate UL capabilities on the 3/4 UL bands for Rel-18 UL Tx switching;
In 38.331, the following is described for the IE FeatureSetCombination:
[bookmark: _Toc60777439][bookmark: _Toc124713425]–	FeatureSetCombination
The IE FeatureSetCombination is a two-dimensional matrix of FeatureSet entries.
Each FeatureSetsPerBand contains a list of feature sets applicable to the carrier(s) of one band entry of the associated band combination. Across the associated bands, the UE shall support the combination of FeatureSets at the same position in the FeatureSetsPerBand. All FeatureSetsPerBand in one FeatureSetCombination must have the same number of entries.
The number of FeatureSetsPerBand in the FeatureSetCombination must be equal to the number of band entries in an associated band combination. The first FeatureSetPerBand applies to the first band entry of the band combination, and so on.
The highlighted sentence above states that what the UE supports is derived from FeatureSets at the same position in the FeatureSetsPerBand, i.e. a “row of FeatureSets” in FeatureSetCombination. The approach 2 suggested in the e-mail discussion is not in line with the design of UE capabilities since it would require that the UE support is derived from two different “row of FeatureSets” in the IE FeatureSetCombination. 
[bookmark: _Toc134719213]Combining different “rows of FeatureSets” in FeatureSetCombination changes the logic of the structure of FeatureSetCombination.
It should be noted that we already decided to have a separate band combination list for UL Tx Switching feature just for the sake of indicating different capabilities for UL Tx Switching compared to the legacy band combinations. We do not think it is sustainable to have yet further special handling of the already established capability design since Rel-15. Many features can benefit and can be enhanced by having their separate design of UE capability logic, but a balance is usually needed between signaling design and complexity, thus we should strive to minimize changes as usual.
[bookmark: _Toc134719214]It is not sustainable to have different handling of UE capabilities in multiple aspects of UL Tx Switching.
Moreover, the benefits do not seem to justify the complexity. From signaling size point of view, approach 2 would not require the UE to report a “row of FeatureSets” for Rel-18 UL Tx switching, and thus could save a couple of rows in the FeatureSetCombination IE. However, the design of Feature Set IDs is made it so that the UE can indicate the same feature for multiple band combinations and/or per band per band combination, hence a couple of rows within the FeatureSetCombination IE should not be the main reason to introduce a different logic in the FeatureSetCombination, which can anyway have up to 128 different rows (maxFeatureSetsPerBand).
From the point of view of UE capability flexibility, if there is a need to report different flavours of the same capabilities e.g. different bandwidths for different band pairs, the UE can already use multiple “rows of FeatureSets” to indicate different capabilities on each row, which is actually the intention with the design of FeatureSetCombination. Alternatively, the UE can indicate different band combinations with different capabilities if there is need for yet further flexibility.
[bookmark: _Toc134719215]Current capability design is already quite flexible with FeatureSetCombination structure and efficient from signaling size point of view.
Approach 1, however, is in line with the adopted approach for Rel-17 UL Tx switching (since it does not require any new logic for FeatureSetCombination), and simply intends to have a “row of FeatureSets” in FeatureSetCombination that indicates support for Rel-18 UL Tx switching. Therefore, we think approach one should be adopted. 
[bookmark: _Toc134719209]The 3/4 FeatureSetUplink are reported in one “row of FeatureSets” in FeatureSetCombination for the 3/4 UL bands involved in Rel-18 UL Tx switching.
2.1	Impact of RAN4 LS
The LS from RAN4 (R4-2306623) contains the following:RAN4 has also discussed the fallback of Rel-18 Tx switching to Rel-16/17 Tx switching, and reached the following agreement and understanding:
· The indication of supported switching band combinations of the UE capability can also imply the capabilities of the fallbacks in accordance with the current 38.331 fallback framework.
· Rel-18 Tx switching capability will include all sufficient capabilities for two-band switching. In addition, UE may also declare two-band Tx switching capabilities with Rel-16 and/or Rel-17 capabilities. If UE is configured for two-band Tx switching only and UE declares those Rel-16/17 capabilities, then Rel-16/17 capabilities apply for this two band Tx switching. 



On the first bullet, it is basically stated that for a certain band combination where the UE indicates support of the Rel-18 feature, the UE shall also support the fallback band combinations derived from this band combination, and also support therein the Rel-18 feature. We think this is already taken into account by the sentence below in 38.306:
	supportedBandCombinationList-UplinkTxSwitch-r16
Defines the NR inter-band UL CA, SUL and/or EN-DC band combinations where UE supports dynamic UL Tx switching. UE only includes this field if requested by the network. All fallback band combinations resulting from the reported band combination, which include at least one band pair supporting dynamic UL Tx switching as indicated in ULTxSwitchingBandPair, shall be supported by the UE.



On the second bullet, it is stated that the capabilities for the Rel-18 feature will also support two-band switching. The UE may also report additional capabilities for the Rel-16/17 features (e.g. longer switching period when using the Rel-18 feature, but shorter switching period when using only Rel-16/17 features). 
Therefore, we should capture this in RAN2 specifications as made also for Rel-16/17:
	   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



[bookmark: _Toc134719210]The UE indicating support of the Rel-18 feature for a given band combination shall indicate support of at least one common switching option between the Rel-18 feature and the Rel-17/16 features.
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	Due to the signaling structure, RAN2 should discuss how to handle coexistence of Rel-16, Rel-17 and Rel-18 UL Tx switching features.
Observation 2	Combining different “rows of FeatureSets” in FeatureSetCombination changes the logic of the structure of FeatureSetCombination.
Observation 3	It is not sustainable to have different handling of UE capabilities in multiple aspects of UL Tx Switching.
Observation 4	Current capability design is already quite flexible with FeatureSetCombination structure and efficient from signaling size point of view.

Based on the discussion in the previous sections we propose the following:
Proposal 1	The 3/4 FeatureSetUplink are reported in one “row of FeatureSets” in FeatureSetCombination for the 3/4 UL bands involved in Rel-18 UL Tx switching.
Proposal 2	The UE indicating support of the Rel-18 feature for a given band combination shall indicate support of at least one common switching option between the Rel-18 feature and the Rel-17/16 features.
 



