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1. Introduction
In the last meeting, RAN2 discussed UE capability reporting and RRC configurations for dynamic UL Tx switching, and the corresponding CRs to TS 38.331 and TS 38.306 were agreed in RAN plenary #88e. However, during RAN2 online and email discussion, some detailed issues were raised and no consensus made. 
In this paper, we give our understanding on the remaining issues.
2. Discussion
The remaining issues to be addressed by RAN2 include:
· How to interpret fallback band combinations
· For UL CA and EN-DC cases, whether to report 1T+1T capability in BandCombinationList-UplinkTxSwitch-r16 
· How to capture the prerequisite of UL Tx switching for inter-band CA case
2.1. [bookmark: _Ref40865202]How to interpret fallback band combinations 
In last RAN2 meeting, RAN2 made the following agreements:
· Do not consider the lower order band combination from the parent band combination with UL Tx switching as fallback band combination.
· Confirm that for a parent band combination without UL Tx switching, UE is allowed to report a lower order band combination with UL switching.
RAN2 agreed to introduce a UL Tx switching specific band combination list to report UE capabilities with UL Tx switching operation, i.e. BandCombinationList-UplinkTxSwitch-r16 (we call it new BC list in this paper for simplicity). We understand the concepts of “fallback band combination” and “parent band combination” in the above two agreements both refer to the band combinations inside the new BC list, which means there is no fallback BC cross legacy BC list and new BC list. For example, for band combination A+B+C, UL Tx switching is supported between A+B, and not supported between A+C or B+C. A UE should report the capabilities used for UL Tx switching (including UL period, DL interruption and other legacy transmission capacities) in the new BC list. Network will not take the UE capabilities reported for A+C or B+C in new BC list as fallback UE capability. That means UE should also report UE capabilities for band combination A+C and B+C in legacy BC list, and network will take them into consideration when UL Tx switching is not activated to the UE as in R15.
Observation 1: There is no fallback band combination across the legacy BC list and the new BC list.
In addition, in the above two agreements it is not so clear whether the lower order BC with UL Tx switching supported can be considered as fallback from the BC including the same band pair supporting UL Tx switching in the new BC list. There may be two different interpretations as below:
Interpretation 1: There is no concept of fallback band combination at all in the new BC list. For example, the UE should report band combination of A+B+C with A+B supporting UL Tx switching, and band combination of A+B supporting UL Tx switching, separately in the new BC list, even in the case that the UE capabilities in band combination of A+B is the same as the ones reported in the band combination of A+B+C.
Interpretation 2: The lower order BC with UL Tx switching is considered as fallback from the BC including the same band pair supporting UL Tx switching in the new BC list. For example, if a UE reports band combination of A+B+C with A+B supporting UL Tx switching, it does not need to report band combination of A+B supporting UL Tx switching in a separate BC in the new BC list. The network will consider the UE supporting UL Tx switching for band combination of A+B with the capabilities reported in band combination of A+B+C.
In our understanding the Interpretation 1 might be the clearer, as the network can only use the UE capabilities explicitly reported by the UE. But the signalling overhead is much higher. Regarding the Interpretation 2, we think it works as in legacy BC list and also easy to understand. The concern may be whether the UL Tx switching specific capabilities as UL period, DL interruption will be always the same e.g. between A+B and A+B+C. From our understanding UL period, DL interruption are all per band pair UE capabilities which means the root impact is from the band pair. As long as a lower order band combination including the same band pair supporting UL Tx switching as the parent band combination, the UE capability for the lower band combination will be the same as reported in the parent band combination, including UL Tx specific UE capability, e.g. UL period and DL interruption. In current network deployment, it supports 5 bands for LTE CA. We see more bands will be supported for NR, in this case, the signalling overhead to adopt of Interpretation 1 is too high. So we prefer to adopt Interruption 2.
Proposal 1: RAN2 to confirm in the new BC list only the lower order BC including the same band pair supporting UL Tx switching with the parent BC is considered as a fallback BC from the parent BC. (Interpretation 2).
We also provide the corresponding CR to TS 38.306 to add this clarification in supportedBandCombinationList-UplinkTxSwitch as in [1].
2.2. Whether report 1T+1T capability in new BC list for CA/EN-DC option2
In last RAN2 meeting, RAN2 made the agreement that 
· Introduce a capability reporting DL interruption, which is defined as per band per band combination for each band pair supporting UL Tx switching (if more info from R4 people can be provided, this can be rediscussed)
· In the new BC list, the UE reports a mixed UE capability which exceeds its total Tx number, e.g., 1Tx on carrier 1 and 2 Tx on carrier 2 and relies on NW side to figure out 1Tx+2Tx can only be used in a TDM manner. 

From the offline and online discussion, the reason to introduce a new BC list to include UL Tx switching UE capacities is that by reading this new BC list network can know the UE capabilities without combining two BCs, as it will be quite complex from network side to identify which two different BCs from BC list as actual one BC. And considering the motivation to do UL Tx switching is to switch the 1 Tx used on carrier 1 to carrier 2 to enable 2Tx UL transmission, we agree to report 1Tx UE capability on carrier 1 and 2Tx UE capability on carrier 2 in one BC, so that the network can derive the whole UE capabilities from the BC to be used for UL Tx switching. Then one concern was raised for inter-band CA and EN-DC option2 that 1Tx UE capability on carrier 2 also needs to be reported as there maybe 1 Tx transmission on carrier 2 in case 1. Even though we may have the sympathy on this point, we cannot identify the UE capabilities which are different from case 1 and case 2 on carrier2 except the MIMO layer and port number, which are quite obviously 1 layer/1 port in case 1. Therefore it seems no need to be reported explicitly as it only increase signalling overhead by repeating almost the same UE capabilities.
[bookmark: _GoBack]Observation 2: whether to report 1T+1T in addition to agreed 1T+2T UE capability is the specific issue for inter-band CA/EN-DC option2. While for inter-band CA/EN-DC option 1 and SUL case, reporting 1T+2T UE capability can work well without further discussion.
Proposal 3: RAN2 to confirm apart from the agreed 1T+2T UE capability there is no need to report 1T+1T UE capability in new BC list specific for inter-band CA/EN-DC option2.
2.3. How to capture the prerequisite of UL Tx switching for inter-band CA case
During the post email discussion of the last RAN2 meeting, one issue was raised by company, that RAN1 agreed that for a UE supporting UL Tx switching between a band pair in case of inter-band CA, it needs to support legacy UL CA operation on the band pair, so that in RAN1 feature list, the prerequisite feature groups is “6-6 Basic UL NR-NR CA operation” as below. Therefore, in UE capability reporting, the prerequisite should be captured in RAN2 specifications TS 38.306. The corresponding change can be reflected in the capability definition of supportedBandCombinationList-UplinkTxSwitch as in CR [1]. 
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups

	22. NR Others
	22-1
	Indicating supported   option for UL Tx switching for inter-band UL CA
	Indicating   supported option for UL Tx switching for inter-band UL CA
     Candidate   values set is {option1, option2, both option 1 and option 2}
	6-6 and RAN4 FG 7-1 (Tx switching period between two uplink carriers)



Propose 3: In TS 38.306, to clarify a UE supporting UL Tx switching for inter-band CA should also support UL CA on the same band combination.
3. Conclusion
Based on the above discussion, we recommend RAN2 to discuss and adopt the following proposals: 
Observation 1: There is no fallback band combination across the legacy BC list and the new BC list.
Observation 2: whether to report 1T+1T in addition to agreed 1T+2T UE capability is the specific issue for inter-band CA/EN-DC option2. While for inter-band CA/EN-DC option 1 and SUL case, reporting 1T+2T UE capability can work well without further discussion.
Proposal 1: RAN2 to confirm in the new BC list only the lower order BC including the same band pair supporting UL Tx switching with the parent BC is considered as a fallback BC from the parent BC (Interpretation 2).
Proposal 3: RAN2 to confirm apart from the agreed 1T+2T UE capability there is no need to report 1T+1T UE capability in new BC list specific for inter-band CA/EN-DC option2.
Propose 3: In TS 38.306, to clarify a UE supporting UL Tx switching for inter-band CA should also support UL CA on the same band combination.
Reference 
[1] R2-2007950, CR on clarification of fallback BC and prerequisite of CA case in supportedBandCombinationList-UplinkTxSwitch 
4
