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1	Introduction
[bookmark: _Ref178064866]In RAN2#113bis-e, an LS was received from RAN4 [1] where RAN2 is tasked to support the UE capabilities and RRC signalling in the signalling structure for Rel-17 Tx switching enhancements. It was concluded in RAN2 that this topic would be postponed while input from RAN1 would be expected in RAN2#114-e.
R2-2102645	LS on Rel-17 Tx switching enhancements (R4-2103234; contact: China Telecom)	RAN4	LS in	Rel-17	NR_RF_FR1_enh	To:RAN1, RAN2	Cc:-
-	R4 has agreed many aspects of UE cap. Suggest to discuss this. 
-	Huawei think R4 has more or less finished. 
-	Nokia wonder if we can really discuss UE caps unless the signalling has been settled. 
-	QC also think this R4 LS is too simple and think we need more input. 
-	Ericsson think we anyway assume to reuse. 
-	Huawei think that for network configuration we would wait. Think we could start, to arrive at principles for UE cap design. Think that R2 attempts to conclude at this meeting. 
-	Apple agrees with Nokia. 
Noted
Topic is Postponed (hope for R1 input at the next meeting)
This contribution discusses the UE capability aspect and whether any immediate action is required in RAN2.
2	Discussion
In RAN1#104b-e, some agreements were taken for UL Tx switching and which mapping between UL transmission ports and Tx chain are defined (5 Annex).
From those agreements, it can be derived that the Rel-17 mappings also contain their corresponding Rel-16 mappings. For instance, for Rel-16 UL Tx switching between carrier 1 and carrier 2, the mapping between UL transmission ports and Tx chain for UL CA Option 2 was defined as follows:
	
	Number of Tx chains in WID (carrier 1 + carrier 2)
	Number of antenna ports for UL transmission (carrier 1 + carrier 2)

	Case 1
	1T+1T
	1P+0P, 1P+1P, 0P+1P

	Case 2
	0T+2T
	0P+2P, 0P+1P


For Rel-17 1Tx-2Tx switching between 1 carrier on Band A and 2 contiguous carriers on Band B, the mapping between UL transmission ports and Tx chain for UL CA Option 2 was defined as follows:

	
	Number of Tx chains in WID (band A + band B)
	Number of antenna ports for UL transmission (band A (carrier 1) + band B (carrier 2 + carrier 3))

	Case 1
	1T+1T
	1P+(0P+0P), 1P+(1P+0P), 1P+(0P+1P), 1P+(1P+1P), 0P+(1P+0P), 0P+(0P+1P), 0P+(1P+1P)

	Case 2
	0T+2T
	0P+(2P+0P), 0P+(0P+2P), 0P+(2P+2P), 0P+(1P+0P), 0P+(0P+1P), 0P+(1P+1P), 0P+(1P+2P), 0P+(2P+1P)


As can be seen from above, the new defined cases actually contain the cases defined for the corresponding option. Hence, it could be confirmed that, for a BC where the UE indicates support of a Re-17 UL Tx switching option, the UE also supports the corresponding option of Rel-16 UL Tx switching. It should also be noted that this is also in line with the fallback BC concept.
[bookmark: _Toc71285285]For a band combination where the UE indicates support of a Re-17 UL Tx switching option, the UE shall also support the corresponding option of Rel-16 UL Tx switching within this band combination.
Apart from the aspect above, further details on the UE capability design may require more input from RAN1. Despite the agreements taken in RAN1#104b-e, our understanding is that the overall UE capability discussion for Rel-17 features has not started yet in RAN1, and thus further discussion may still be held on that aspect. Furthermore, since RAN1 also asked RAN4 for further input [2], the discussion is not finalized and thus it would be better to wait with the UE capability discussion until the overall discussion on UE capability starts.
[bookmark: _Toc71285286]Wait for general Rel-17 UE capability discussion, which should involve UL TX switching, before further progress on the UE capability design for UL TX switching.
3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	For a band combination where the UE indicates support of a Re-17 UL Tx switching option, the UE shall also support the corresponding option of Rel-16 UL Tx switching within this band combination.
Proposal 2	Wait for general Rel-17 UE capability discussion, which should involve UL TX switching, before further progress on the UE capability design for UL TX switching.


4	References
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[bookmark: _Ref71209592]5	Annex
RAN1 agreements on UL Tx switching in RAN1#104b-e.
Agreements:
For Rel-17 2Tx-2Tx switching between two uplink carriers, the mapping between UL transmission ports and Tx chain for SUL and UL CA Option 1 is defined as follows.
	
	Number of Tx chains in WID (carrier 1 + carrier 2)
	Number of antenna ports for UL transmission (carrier 1 + carrier 2)

	Case 2
	0T+2T
	0P+2P, 0P+1P

	Case 3
	2T+0T
	2P+0P, 1P+0P


Agreements:
For Rel-17 2Tx-2Tx switching between two uplink carriers, the mapping between UL transmission ports and Tx chain for UL CA Option 2 is defined as follows.
	
	Number of Tx chains in WID (carrier 1 + carrier 2)
	Number of antenna ports for UL transmission (carrier 1 + carrier 2)

	Case 1
	1T+1T
	1P+0P, 1P+1P, 0P+1P

	Case 2
	0T+2T
	0P+2P, 0P+1P

	Case 3
	2T+0T
	2P+0P, 1P+0P


Conclusion:
· For uplink Tx switching between 1 carrier on Band A and 2 contiguous carriers on Band B, 
· If the state of Tx chains is 1Tx on Band A and 1Tx on Band B, 1Tx is available simultaneously on both uplink carriers on band B for a UE.
· If the state of Tx chains is 0Tx on Band A and 2Tx on Band B, 2Tx are available simultaneously on both uplink carriers on band B for a UE.

Next check point: 4/19
Agreement:
· Send LS to RAN4 asking following question: 
· Question: For UL Tx switching in a band pair of a band combination, whether or not the switching time reported by a UE for 2Tx-2Tx switching can be different from that reported by the UE for 1Tx-2Tx switching.

Agreement:
For Rel-17 1Tx-2Tx switching between 1 carrier on Band A and 2 contiguous carriers on Band B, the mapping between UL transmission ports and Tx chain for SUL and UL CA Option 1 is defined as follows.
	
	Number of Tx chains in WID (band A + band B)
	Number of antenna ports for UL transmission (band A (carrier 1) + band B (carrier 2 + carrier 3))

	Case 1
	1T+1T
	1P+(0P+0P)

	Case 2
	0T+2T
	0P+(2P+0P), 0P+(0P+2P), 0P+(2P+2P), 0P+(1P+0P), 0P+(0P+1P), 0P+(1P+1P), 0P+(1P+2P), 0P+(2P+1P) 



Agreement:
For Rel-17 2Tx-2Tx switching between 1 carrier on Band A and 2 contiguous carriers on Band B, the mapping between UL transmission ports and Tx chain for SUL and UL CA Option 1 is defined as follows.
	
	Number of Tx chains in WID (band A + band B)
	Number of antenna ports for UL transmission (band A (carrier 1) + band B (carrier 2 + carrier 3))

	Case 2
	0T+2T
	0P+(2P+0P), 0P+(0P+2P), 0P+(2P+2P), 0P+(1P+0P), 0P+(0P+1P), 0P+(1P+1P), 0P+(1P+2P), 0P+(2P+1P)

	Case 3
	2T+0T
	2P+(0P+0P), 1P+(0P+0P)



Agreement:
For Rel-17 1Tx-2Tx switching between 1 carrier on Band A and 2 contiguous carriers on Band B, the mapping between UL transmission ports and Tx chain for UL CA Option 2 is defined as follows.
	
	Number of Tx chains in WID (band A + band B)
	Number of antenna ports for UL transmission (band A (carrier 1) + band B (carrier 2 + carrier 3))

	Case 1
	1T+1T
	1P+(0P+0P), 1P+(1P+0P), 1P+(0P+1P), 1P+(1P+1P), 0P+(1P+0P), 0P+(0P+1P), 0P+(1P+1P) 

	Case 2
	0T+2T
	0P+(2P+0P), 0P+(0P+2P), 0P+(2P+2P), 0P+(1P+0P), 0P+(0P+1P), 0P+(1P+1P), 0P+(1P+2P), 0P+(2P+1P) 



Agreement:
For Rel-17 2Tx-2Tx switching between 1 carrier on Band A and 2 contiguous carriers on Band B, the mapping between UL transmission ports and Tx chain for UL CA Option 2 is defined as follows.
	
	Number of Tx chains in WID (band A + band B)
	Number of antenna ports for UL transmission (band A (carrier 1) + band B (carrier 2 + carrier 3))

	Case 1
	1T+1T
	1P+(0P+0P), 1P+(1P+0P), 1P+(0P+1P), 1P+(1P+1P), 0P+(1P+0P), 0P+(0P+1P), 0P+(1P+1P) 

	Case 2
	0T+2T
	0P+(2P+0P), 0P+(0P+2P), 0P+(2P+2P), 0P+(1P+0P), 0P+(0P+1P), 0P+(1P+1P), 0P+(1P+2P), 0P+(2P+1P)

	Case 3
	2T+0T
	2P+(0P+0P), 1P+(0P+0P)



Conclusion:
· For uplink Tx switching between 1 carrier on Band A and 2 contiguous carriers on Band B, whether Tx switching between 2Tx on Band A and 1Tx on Band A+1Tx on Band B for UL CA option 1 and SUL is included in WID could be clarified by RAN plenary or RAN4.

Latest draft LS (v2) is approved. Final LS in Final LS in R1-2104137.

