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1. Introduction
In previous RAN2 meeting, the discussion on configuring 2-band UL Tx switching via R18 signaling were postponed. In this contribution, we make further analyse on the configuration and capability based on the latest RAN2 agreement.
2. Discussion
2.1 Use cases of configuring 2 bands in Rel-18 UL Tx switching
The reason we would like to discuss 2 bands configuration in Rel-18 UL Tx switching is that in real deployment, even though there are 3/4 bands deployed by operator, it is not always possible to configure 3/4 bands to a UE. For instance, the coverage of the bands may not be the same, and when the UE is moving between the smaller coverage of e.g. 2 bands and the bigger coverage of the third bands, network needs to release/add the third band. Another use case is that if 2 bands can already fulfil the QoS requirement of the UE, configuration of 2 bands is sufficient to avoid unnecessary power consumption in using more bands by the UE.
Observation1: When network deploys 3/4 bands, there are still use cases to configure 2 bands to a UE, e.g. when the UE is only in coverage of 2 bands, or 2 bands can already fulfil the QoS requirement.
2.2 UE capability of Rel-18 UL Tx switching
In Rel-16/Rel-17, a UE can only support UL Tx switching between 2 bands, i.e. one band pair. And it can report a band pair list, assuming only one band pair can be configured at the same time. 
In Rel-18, a UE shall report a band pair list including all possible band pairs involved across all the 3/4 UL bands in the band combination, which can be configured at the same time. According to TS 38.306, supporting 3/4 bands for UL Tx switching shall support the same capabilities working on 2 bands which can be considered as a fallback band combination resulting from releasing 1/2 SCell(s)/CC(s) from the parent band combination with 3/4 bands. This means if a UE indicates the support of Rel-18 UL Tx switching for a band combination including 3/4 UL bands, it can support UL Tx switching between subset UL bands, e.g. 2 UL bands, using the capability reporting for that band combination.
Copy from TS 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.
	UE
	No
	No
	No




Observation 2: A UE indicates the support of Rel-18 UL Tx switching for a band combination including 3/4 UL bands, it can support UL Tx switching between subset UL bands, e.g. 2 UL bands, using the capability reported for that band combination according to fallback BC rule.
On the other side, in RAN2 #123bis meeting, it was agreed to have two band pair list, one for Rel-16/Rel-17 and one for Rel-18. It means a UE can report the support of Rel-18 band pairs without reporting the support of Rel-16/Rel-17 band pairs. Then there should be allowed to be configured with 2 bands and use the capability reported for Rel-18 UL Tx switching to work on the two bands. Otherwise, there is no way to use 2 bands even when the UE have a bigger capacity to work on 3/4 bands. 
Observation 3: If configuring 2 bands in Rel-18 UL Tx switching is not allowed, a UE reporting Rel-18 band pair list but not Rel-16/17 band pair list cannot be configured with 2 bands even when it supports working on 3/4 bands.
2.3 RRC configuration for UL Tx switching
In Rel-16/17, the UL Tx switching configuration is at per-carrier level, i.e. each uplink should be configured with uplinkTxSwitching-r16 in UplinkConfig. But this is difficult to be extended to multiple carrier scenario. Therefore in Rel-18, a totally new configuration signalling uplinkTxSwitchingMoreBands-r18 is introduced to configure UL Tx switching among multiple band pairs, which is at per-UE level. In this case, a band list uplinkTxSwitchingBandList-r18 and band pair list uplinkTxSwitchingBandPairList-r18 including all UL Tx switching related parameters are added to CellGroupConfig. From signalling point view, it already supports to include 2 bands in the band list and include one band pair in the band pair list to enable 2 band configuration.
Observation 4: From RRC configuration point of view, Rel-18 signalling already support to configure 2 bands for UL Tx switching.
If configuring 2 bands using Rel-18 signalling is not allowed, when network needs to reconfigure a UE from 3/4 band UL Tx switching to 2 band UL Tx switching, it has to remove Rel-18 configuration and add Rel-16/17 configuration, which has some drawbacks:
1) The UL Tx switching capabilities for same band pair are reported for Rel-16/Rel-17 and Rel-18 separately, if the network has to fall back to Rel-16/Rel-17 configuration, the configuration needs to be validated and updated based on the capabilities reported for Rel-16/Rel-17. 
2) The Rel-16/Rel-17 UL Tx switching configuration are scattered in UplinkConfig and CellGroupConfig while Rel-18 UL Tx switching configuration are only included in CellGroupConfig, additional signalling costs are needed to use Rel-16/Rel-17 signalling for UL Tx switching configuration for 2 bands, for example all the Need R fields in UplinkConfig should be provided together with uplinkTxSwitching-r16 for each serving cell.
Observation 5: If configuring 2 bands using Rel-18 signalling is not allowed, network has to perform more complex reconfiguration when reconfiguring a UE between 2-band UL Tx switching and 3/4-band UL Tx switching with the same band combination.
2.4 Spec ipmact to allow configuring 2 bands using Rel-18 signalling
As mentioned above, for RAN2 specifications, there should be no signalling impact to enable such configuration. Some clarifications in field description may be needed.
Then for RAN1/RAN4 specification impact, the only required changes are field name adjustments. For instance, 
In RAN4 TS 38.101-1 (including section 6.3A.3.3.2/6.3A.3.3.3/6.3A.3.3.4/6.3A.3.3.5 which define the time mask for switching between two uplink bands with one transmit antenna connector and one uplink band with two transmit antenna connectors or with two transmit antenna connectors on each band), to add the Rel-18 RRC configuration/UE capability field names alongside the corresponding Rel-16/Rel-17 RRC configuration/UE capability.
In RAN1 TS 38.214 (including section 6.1.6/ 6.1.6.2/ 6.1.6.3 which define when switching gap should apply for switching between two bands), to add the Rel-18 RRC configuration/UE capability field names alongside the corresponding Rel-16/Rel-17 RRC configuration/UE capability.
Considering the changes are supposed to be straightforward and do not require technical discussion, it can be done in Rel-18 maintenance work of RAN1/RAN4. 
Observation 6: To enable configuring UL Tx switching between 2 bands using Rel-18 RRC configuration, there is no RAN2 signaling impact, and only editorial spec changes of adding Rel-18 RRC configuration/UE capability field names alongside the corresponding Rel-16/Rel-17 RRC configuration/UE capability in RAN4 TS and RAN1 TS.  
Based on above discussion, it’s beneficial to allow configuring 2 bands/one band pair for UL Tx switching by uplinkTxSwitchingMoreBands-r18. And very naturally, in such case the UE shall use the capability reported for R18 Tx switching. 
Proposal 1: RAN2 to confirm that Rel-18 signalling can configure 2 bands UL Tx switching for a band pair that the UE supports according to the Rel-18 band pair list UE capability, in which case the network and UE assume the capability reported for R18 UL Tx switching is used. RAN2 sends LS to RAN1 and RAN4.
3. Conclusion
Based on the above discussion, the observations and proposal from our side are: 
Observation1: When network deploys 3/4 bands, there are still use cases to configure 2 bands to a UE, e.g. when the UE is only in coverage of 2 bands, or 2 bands can already fulfil the QoS requirement.
Observation 2: A UE indicates the support of Rel-18 UL Tx switching for a band combination including 3/4 UL bands, it can support UL Tx switching between subset UL bands, e.g. 2 UL bands, using the capability reported for that band combination according to fallback BC rule.
Observation 3: If configuring 2 bands in Rel-18 UL Tx switching is not allowed, a UE reporting Rel-18 band pair list but not Rel-16/17 band pair list cannot be configured with 2 bands even when it supports working on 3/4 bands.
Observation 4: From RRC configuration point of view, Rel-18 signalling already support to configure 2 bands for UL Tx switching.
Observation 5: If configuring 2 bands using Rel-18 signalling is not allowed, network has to perform more complex reconfiguration when reconfiguring a UE between 2-band UL Tx switching and 3/4-band UL Tx switching with the same band combination.
Observation 6: To enable configuring UL Tx switching between 2 bands using Rel-18 RRC configuration, there is no RAN2 signaling impact, and only editorial spec changes of adding Rel-18 RRC configuration/UE capability field names alongside the corresponding Rel-16/Rel-17 RRC configuration/UE capability in RAN4 TS and RAN1 TS.  
Proposal 1: RAN2 to confirm that Rel-18 signalling can configure 2 bands UL Tx switching for a band pair that the UE supports according to the Rel-18 band pair list UE capability, in which case the network and UE assume the capability reported for R18 UL Tx switching is used. RAN2 sends LS to RAN1 and RAN4.
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