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After RAN1#107b-e meeting, moderators summarized the preliminary RAN1 UE features list for Rel-17 NR [1]. In this contribution, we present our analysis and views on other Rel-17 UE features.
Discussion
Rel-17 UL Tx switching
In Rel-16, we have the following per-BC UE feature to supported option for UL Tx switching for inter-band UL CA. 
	Features
	Index
	Feature group
	Components

	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}



Similarly, Rel-17 also specifies two different options for UL Tx switching for inter-band UL CA. From our perspective, it is not appropriate to always require UE to support the same option for Rel-16 UL Tx switching and Rel-17 UL Tx switching for iner-band UL CA. For example, UE may support “both Option1 and Option2” for Rel-16 1Tx-2Tx UL Tx switching, but it may only support “Option1” for Rel-17 UL Tx switching, 
Rel-17 UL Tx switching is enhanced from two perspectives, 1) from 1Tx-2Tx to 2Tx-2Tx switching; 2) from 2-carrier case to 3-carrier case switching. It may be ok to support the same option for 2-carrier case and 3-carrier case. But different options should be allowed for 1Tx-2Tx switching and 2Tx-2Tx switching. 
In RAN1#106b-e discussion, companies discussed the necessity of whether such a UE capability is needed. From our perspective, the UE capability is needed for the following reasons.
1. Regarding the UE implementation complexity, Rel-16 UE only needs to support switching between two cases and only one Tx antenna is capable of switching between these two carriers. While Rel-17 UE needs to support switching between three cases and two Tx antennas are capable of switching between these two carriers. It is clear that there is additional UE implementation complexity for Rel-17 UL Tx switching on top of Rel-16.
2. Regarding the relationship between FG22-1, our understanding is the following.
· If UE supports Option1 for FG 37-1, the UE also needs to at least support Option1 for FG 22-1, UE may also support Option2 for FG22-1;
· If UE supports Option2 for FG 37-1, the UE also needs to at least support Option2 for FG 22-1, UE may also support Option1 for FG22-1;
· If UE supports both Option1 and Option2 for FG 37-1, the UE also needs to support both Option1 and Option2 for FG 22-1;

Thus, we propose the following proposal, which is also in line with what been discussed in RAN1#106b-e meeting.
Proposal 1: Introduce the following UE feature for Rel-17 2Tx-2Tx UL Tx switching for inter-band UL CA.
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	 37. [NR_RF_FR1_enh]
	37-1
	Indicating supported option for UL Tx switching for 2Tx-2Tx inter-band UL CA
	Indicating supported option for 2Tx-2Tx UL Tx switching for inter-band UL CA
· Candidate values set is {option1, option2, both option 1 and option 2}
	FFS
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	
	FFS details


Note:
· If UE supports Option1 for FG 37-1, the UE also needs to at least support Option1 for FG 22-1, UE may also support Option2 for FG22-1;
· If UE supports Option2 for FG 37-1, the UE also needs to at least support Option2 for FG 22-1, UE may also support Option1 for FG22-1;
· If UE supports both Option1 and Option2 for FG 37-1, the UE also needs to support both Option1 and Option2 for FG 22-1;

SRS carrier switching
Priority rule issues of SRS carrier switching has been discussed in several meetings before RAN1#107-e (in agenda 7.1 Maintenance of Release 15 NR). It was common understanding that the prioritization rules are at least used between SRS transmission in target carrier c1 and other UL signal(s) in a carrier c2 where c2  is any one carrier which is in the same band with switching from (or called source carrier) carrier cs. However, it is still unclear whether the prioritization rules can be used between SRS transmission in target carrier c1 and another carrier c3 where c3  is from a different band with switching from (source carrier) carrier cs for inter-band CA case.
In RAN1#107-e meeting, the issues on SRS carrier switching priority rules were discussed again and the following conclusion is made. 
	Conclusion in RAN1#107-e
Regarding SRS carrier switching priority rules:
· For Rel-16, it is concluded that no modification in specifications should be made to clarify the current UE behaviour or to introduce a new UE behaviour regarding SRS carrier switching priority rules.
· For releases later than Rel-16, it is concluded to consider introducing a new UE capability for indicating simultaneous transmission while switching, and/or clarify the UE behaviour in the case of intra-band CA. 
· Note: If introduced, the new UE capability should always assume no simultaneous transmission while SRS carrier switching for the bands in the band combinations that are signalled to not support simultaneous transmission within BandCombinationList-UplinkTxSwitch.


Because modification for Rel-16 may cause backward compatible issues for both gNB and UE implementation, most companies suggested introducing a new UE capability for the release later than Rel-16. As Rel-17 UE feature is under discussion, we propose to introduce the new UE FG in Rel-17 to clarify the issues for inter-band CA case as soon as possible. 
Specifically, the new Rel-17 UE FG should be reported per BandCombination to indicate if UL transmission in one band within a BandCombination impacts UL transmission in another band within the BandCombination. That is, within a BandCombination, if UL transmission in band a impacts UL transmission in band b, carriers in the band a and in the band b should be always applied in the SRS carrier switching priority rules together. If the switching from (source carrier) carrier cs in band a (or b), the uplink carriers in band b (or a) should also be used in the SRS carrier switching priority rules.  
Here is our suggestion,
Proposal 2: Introduce a new Rel-17 UE FG to indicate if UL transmission in one band within a BandCombination impacts UL transmission in another band within the BandCombination for SRS carrier switching. 
Conclusion
In this contribution, we discuss and analyse remaining issues for other Rel-17 UE features.
Rel-17 UL Tx switching
Proposal 1: Introduce the following UE feature for Rel-17 2Tx-2Tx UL Tx switching for inter-band UL CA.
	37. [NR_RF_FR1_enh]
	37-1
	Indicating supported option for UL Tx switching for 2Tx-2Tx inter-band UL CA
	Indicating supported option for 2Tx-2Tx UL Tx switching for inter-band UL CA
· Candidate values set is {option1, option2, both option 1 and option 2}
	FFS
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	
	FFS details


Note:
· If UE supports Option1 for FG 37-1, the UE also needs to at least support Option1 for FG 22-1, UE may also support Option2 for FG22-1;
· If UE supports Option2 for FG 37-1, the UE also needs to at least support Option2 for FG 22-1, UE may also support Option1 for FG22-1;
· If UE supports both Option1 and Option2 for FG 37-1, the UE also needs to support both Option1 and Option2 for FG 22-1;

SRS carrier switching
Proposal 2: Introduce a new Rel-17 UE FG to indicate if UL transmission in one band within a BandCombination impacts UL transmission in another band within the BandCombination for SRS carrier switching.
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