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1. Introduction
In [1], the issue on report of switching periods in Rel-18 UL Tx switching was discussed by RAN2, and one question was asked to RAN1 as follows:
	RAN2 could not conclude whether the UE needs to explicitly report if it supports 2Tx-2Tx switching for every band pair used for Rel-18 UL Tx switching.
RAN2 is not sure which is the correct understanding:
· The UE always supports 2Tx-2Tx switching on a pair of bands if the UE supports 2 layers/ports UL MIMO on the two bands
· The UE may not support 2Tx-2Tx switching on a pair of bands even if the UE supports 2 layers/ports UL MIMO on the two bands (i.e., per-band-pair UE capability to report whether to support 2Tx-2Tx switching is needed, e.g. based on the presence/absence of 2Tx-2Tx switching period).

	In this document, the understanding of 2Tx-2Tx switching on a pair of bands is discussed, and one proposal is provided to answer the question of RAN2.


2. Discussion 
In RAN1#104b [2], it was discussed Rel-17 1Tx-2Tx switching states between two different bands and reached the following agreements as follows.
	Agreements (RAN1#104b):
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) 





For Rel-17 1Tx-2Tx switching state between two different bands, only one band (e.g. band B) supports 2 layers/ports UL transmission, the other band (e.g. band A)  does not support 2 layers/port transmission UL transmission and only supports 1 layer/ port. The switching gap  is used for the Tx switching between case 1 and case 2 in above table.
Observation 1: For Rel-17 1Tx-2Tx switching states, only one band support supports 2 layers/ports UL transmission.
Moreover, Rel-17 2Tx-2Tx switching states between two different bands were also discussed. The corresponding proposal is shown as follows.
	Agreements:(RAN1#104b):
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





For Rel-17 2Tx-2Tx switching between two different bands, both two bands (e.g. band B and band B) support 2 layers/ports UL transmission, and Tx switching is allowed between any two different cases. It means that the UE always supports 2Tx-2Tx switching on a pair of bands if the UE supports 2 layers/ports UL MIMO on the two bands. It is noted that the switching gap  is used for the following three switching cases:
· UL Tx switching between case 1 and case 2
· UL Tx switching between case 1 and case 3
· UL Tx switching between case 2 and case 3
Observation 2: UE always supports 2Tx-2Tx switching on a pair of bands if the UE supports 2 layers/ports UL MIMO on the both of two bands for Rel-17.
For the RAN2’s question, the followings reply is suggested
· UE always supports 2Tx-2Tx switching on a pair of bands if the UE supports 2 layers/ports UL MIMO on the two bands.
Proposal 1: For the RAN2’s question, the followings reply is suggested
· UE always supports 2Tx-2Tx switching on a pair of bands if the UE supports 2 layers/ports UL MIMO on the two bands.
3. Conclusion 
In this document, the understanding of 2Tx-2Tx switching on a pair of bands is discussed, and one proposal is provided as followings.
[bookmark: _GoBack]Observation 1: For Rel-17 1Tx-2Tx switching states, only one band support supports 2 layers/ports UL transmission.
Observation 2: UE always supports 2Tx-2Tx switching on a pair of bands if the UE supports 2 layers/ports UL MIMO on both of two bands for Rel-17.
Proposal 1: For the RAN2’s question, the followings reply is suggested
· UE always supports 2Tx-2Tx switching on a pair of bands if the UE supports 2 layers/ports UL MIMO on the two bands.
4. References
[bookmark: _Ref131774300][bookmark: _Ref118586453]R1-2304333 LS on report of switching periods in Rel-18 UL Tx switching RAN2, NTT DOCOMO
[bookmark: _Ref131774312]R1-2104151 Final Report of 3GPP TSG RAN WG1 #104bis-e v1.0.0 (Online meeting, 12th - 20th April 2021) 

