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1. [bookmark: _Ref521334010]Introduction
In the RAN1 #104b-e meeting, Rel-17 enhancements for UL TX switching were discussed. Some agreements were made as below [1].
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.

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.

In this contribution, we further provide our considerations on Rel-17 enhancements for UL TX switching.
2. Discussion
2.1 UL Tx switching between two carriers
Based on RAN1 agreement in RAN1 #104b-e meeting[1], for Rel-17 2Tx-2Tx switching between two uplink carriers, the mapping between UL transmission ports and Tx chain for SUL is defined as follows.
Table 1: Mapping between RF chain and antenna ports for SUL in Rel-17
	 
	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



For SUL scenario in Rel-17, UE can be scheduled or configured with 1-port or 2-port UL transmission on carrier 1 or carrier 2. UE behaviors on UL Tx switching can be determined based on the current Tx chain state and transmission port for the next UL transmission which is similar to that in Rel-16 as follows:
· If the current state of Tx chains is case 2 and the next UL transmission has a 1-port/2-port transmission on carrier 1, UE will operate in case 3 for the next UL transmission and the switching period is applied. 
· If the current state of Tx chains is case 3 and the next UL transmission has a 1-port/2-port transmission on carrier 2, UE will operate in case 2 for the next UL transmission and the switching period is applied.
· Otherwise, UE keeps its current state of Tx chains.
Proposal 1: For SUL with two carriers in Rel-17, switching period is only applicable in the following cases:
· If the current state of Tx chains is case 2 and the next UL transmission has a 1-port/2-port transmission on carrier 1, UE will operate in case 3 for the next UL transmission and the switching period is applied. 
· If the current state of Tx chains is case 3 and the next UL transmission has a 1-port/2-port transmission on carrier 2, UE will operate in case 2 for the next UL transmission and the switching period is applied.
Based on RAN1 agreement in the RAN1#104b-e meeting [1], for Rel-17 2Tx-2Tx switching between two uplink carriers, the mapping between UL transmission ports and Tx chain for UL CA Option1 is defined as follows.
Table 2: Mapping between RF chain and antenna ports for CA Option1 in Rel-17
	 
	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


For CA Option1 in Rel-17, UE can be scheduled or configured with 1-port or 2-port UL transmission on carrier 1 or carrier 2. UE behaviors on UL Tx switching can be determined based on the current Tx chain state and transmission port for the next UL transmission which is similar to that in Rel-16 as follows:
· If the current state of Tx chains is case 2 and the next UL transmission has a 1-port/2-port transmission on carrier 1, UE will operate in case 3 for the next UL transmission and the switching period is applied. 
· If the current state of Tx chains is case 3 and the next UL transmission has a 1-port/2-port transmission on carrier 2, UE will operate in case 2 for the next UL transmission and the switching period is applied.
· Otherwise, UE keeps its current state of Tx chains.
Proposal 2: For UL CA Option 1 with two carriers in Rel-17, switching period is only applicable in the following cases:
· If the current state of Tx chains is case 2 and the next UL transmission has a 1-port/2-port transmission on carrier 1, UE will operate in case 3 for the next UL transmission and the switching period is applied. 
· If the current state of Tx chains is case 3 and the next UL transmission has a 1-port/2-port transmission on carrier 2, UE will operate in case 2 for the next UL transmission and the switching period is applied.
Based on RAN1 agreement in the RAN1 #104b-e meeting[1], 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.
Table 3: Mapping between RF chain and antenna ports for CA Option 2 in Rel-17
	 
	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 UL CA Option 2 in Rel-17, in case 1, UE can support UL transmission on both carrier 1 and carrier 2 simultaneously. UE can be scheduled and configured with 1-port UL transmission on carrier 1/carrier 2 or 1-port UL transmission on both carriers. In case 2 and case 3, UE can be scheduled or configured with 1-port/2-port UL transmission on either carrier 1 or carrier 2. UE behaviors on UL Tx switching can be determined based on the current Tx chain state and transmission port for the next UL transmission which is similar to that in Rel-16 as follows:
· If the current state of Tx chains is case 1 and the next UL transmission has a 2-port transmission on carrier 1, UE will operate in case 3 (2P+0P) for the next UL transmission and the switching period is applied. If the current state of Tx chains is case 1 and the next UL transmission has a 2-port transmission on carrier 2, UE will operate in case 2 (0P+2P) for the next UL transmission and the switching period is applied.
· If the current state of Tx chains is case 2 and the next UL transmission has a 1-port/2-port transmission on only carrier 1, UE will operate in case 3 for the next UL transmission and the switching period is applied. If the current state of Tx chains is case 2 and the next UL transmission has a 1-port transmission per carrier, UE will operate in case 1(1P+1P) for the next UL transmission and the switching period is applied.
· If the current state of Tx chains is case 3 and the next UL transmission has a 1-port/2-port transmission on only carrier 2, UE will operate in case 2 for the next UL transmission and the switching period is applied. If the current state of Tx chains is case 3 and the next UL transmission has a 1-port transmission per carrier, UE will operate in case 1(1P+1P) for the next UL transmission and the switching period is applied. 
· Otherwise, UE keeps its current state of Tx chains.
Proposal 3: For UL CA Option 2 with two carriers in Rel-17, switching period is only applicable in the following cases:
· If the current state of Tx chains is case 1 and the next UL transmission has a 2-port transmission on carrier 1, UE will operate in case 3 (2P+0P) for the next UL transmission and the switching period is applied. If the current state of Tx chains is case 1 and the next UL transmission has a 2-port transmission on carrier 2, UE will operate in case 2 (0P+2P) for the next UL transmission and the switching period is applied.
· If the current state of Tx chains is case 2 and the next UL transmission has a 1-port/2-port transmission on carrier 1, UE will operate in case 3 for the next UL transmission and the switching period is applied. If the current state of Tx chains is case2 and the next UL transmission has a 1-port transmission per carrier, UE will operate in case 1(1P+1P) for the next UL transmission and the switching period is applied.
· If the current state of Tx chains is case 3 and the next UL transmission has a 1-port/2-port transmission on carrier 2, UE will operate in case 2 for the next UL transmission and the switching period is applied. If the current state of Tx chains is case3 and the next UL transmission has a 1-port transmission per carrier, UE will operate in case 1(1P+1P) for the next UL transmission and the switching period is applied. 
2.2 UL Tx switching between two bands
Based on RAN1 agreement in the RAN1 #104b-e meeting[1], 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 is defined as follows.
Table 4: Mapping between RF chain and antenna ports for SUL case 1 and case 2 in Rel-17
	 
	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) 



Table 5: Mapping between RF chain and antenna ports for SUL case 2 and case 3 in Rel-17
	 
	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)


For SUL scenario with two bands in Rel-17, UE can’t be scheduled or configured with UL transmission on two bands simultaneously. In case 1, UE can be scheduled or configured with UL transmission with 1 port on carrier1 on Band A. In case 2, UE can be scheduled or configured with UL transmission on carrier2 and/or carrier3 on Band B. In case 3, UE can be scheduled or configured with UL transmission with 1 port or 2 ports on carrier1 on Band A. UE behaviors on UL Tx switching can be determined based on the current Tx chain state and transmission port for the next UL transmission as follows:
· For switching between case 1 and case 2, if the current state of Tx chains is case 1 and the next UL transmission has a 1-port/2-port transmission on at least one carrier of Band B, UE will operate in case 2 for the next UL transmission and the switching period is applied. If the current state of Tx chains is case 2 and the next UL transmission has a 1-port transmission on Band A, UE will operate in case 1 for the next UL transmission and the switching period is applied. 
· For switching between case 2 and case 3, if the current state of Tx chains is case 2 and the next UL transmission has a 1-port/2-port transmission on Band A, UE will operate in case 3 for the next UL transmission and the switching period is applied. If the current state of Tx chains is case 3 and the next UL transmission has a 1-port/2-port transmission on at least one carrier of Band B, UE will operate in case 2 for the next UL transmission and the switching period is applied. 
Proposal 4: For SUL scenario with two bands in Rel-17, the switching period is only applicable in the following cases:
· For switching between case 1 and case 2, if the current state of Tx chains is case 1 and the next UL transmission has a 1-port /2-port transmission on at least one carrier of Band B, UE will operate in case 2 for the next UL transmission and the switching period is applied. If the current state of Tx chains is case 2 and the next UL transmission has a 1-port transmission on Band A, UE will operate in case 1 for the next UL transmission and the switching period is applied.  
· For switching between case 2 and case 3, if the current state of Tx chains is case 2 and the next UL transmission has a 1-port/2-port transmission on Band A, UE will operate in case 3 for the next UL transmission and the switching period is applied. If the current state of Tx chains is case 3 and the next UL transmission has a 1-port/2-port transmission on at least one carrier of Band B, UE will operate in case 2 for the next UL transmission and the switching period is applied.  
Based on RAN1 agreement in the RAN1 #104b-e meeting[1], 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 1 is defined as follows.
Table 6: Mapping between RF chain and antenna ports for CA Option1 case 1 and case 2 in Rel-17
	 
	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) 



Table 7: Mapping between RF chain and antenna ports for CA Option1 case 2 and case 3 in Rel-17
	 
	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)


For CA Option1 with two bands in Rel-17, UE can’t be scheduled or configured with UL transmission on two bands simultaneously. In case 1, UE can be scheduled or configured with UL transmission with 1 port on carrier1 on Band A. In case 2, UE can be scheduled or configured with UL transmission on carrier2 and/or carrier3 on Band B. In case 3, UE can be scheduled or configured with UL transmission with 1 port or 2 ports on carrier1 on Band A. UE behaviors on UL Tx switching can be determined based on the current Tx chain state and transmission port for the next UL transmission as follows:
· For switching between case 1 and case 2, if the current state of Tx chains is case 1 and the next UL transmission has a 1-port /2-port transmission on at least one carrier of Band B, UE will operate in case 2 for the next UL transmission and the switching period is applied. If the current state of Tx chains is case 2 and the next UL transmission has a 1-port transmission on Band A, UE will operate in case 1 for the next UL transmission and the switching period is applied. 
· For switching between case 2 and case 3, if the current state of Tx chains is case 2 and the next UL transmission has a 1-port/2-port transmission on Band A, UE will operate in case 3 for the next UL transmission and the switching period is applied. If the current state of Tx chains is case 3 and the next UL transmission has a 1-port/2-port transmission on at least one carrier of Band B, UE will operate in case 2 for the next UL transmission and the switching period is applied. 
Proposal 5: For CA Option1 with two bands in Rel-17, the switching period is only applicable in the following cases:
· For switching between case 1 and case 2, if the current state of Tx chains is case 1 and the next UL transmission has a 1-port /2-port transmission on at least one carrier of Band B, UE will operate in case 2 for the next UL transmission and the switching period is applied. If the current state of Tx chains is case 2 and the next UL transmission has a 1-port transmission on Band A, UE will operate in case 1 for the next UL transmission and the switching period is applied. 
· For switching between case 2 and case 3, if the current state of Tx chains is case 2 and the next UL transmission has a 1-port/2-port transmission on Band A, UE will operate in case 3 for the next UL transmission and the switching period is applied. If the current state of Tx chains is case 3 and the next UL transmission has a 1-port/2-port transmission on at least one carrier of Band B, UE will operate in case 2 for the next UL transmission and the switching period is applied. 

Based on RAN1 agreement in the RAN1 #104b-e meeting[1], 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.
Table 8: Mapping between RF chain and antenna ports for CA Option2 in Rel-17
	 
	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)



For UL CA option 2 with two bands in Rel-17, UE can be scheduled or configured with UL transmission on two bands simultaneously. In case 1, UE can be scheduled or configured with UL transmission with 1 port on any two carriers or three carriers simultaneously. In case 2, UE can be scheduled or configured with UL transmission on carrier2 and/or carrier3 in Band B. In case 3, UE can be scheduled or configured with UL transmission with 1 port or 2 ports on Band A. UE behaviors on UL Tx switching can be determined based on the current Tx chain state and transmission port for the next UL transmission as follows:
· If the current state of Tx chains is case 1 and the next UL transmission has a 2-port transmission on Band A, UE will operate in case 3 (2P+0P+0P) for the next UL transmission and the switching period is applied. If the current state of Tx chains is case 1 and the next UL transmission has a 2-port transmission on at least one carrier of Band B, UE will operate in case 2 for the next UL transmission and the switching period is applied.
· If the current state of Tx chains is case 2 and the next UL transmission has a 1-port/2-port transmission on Band A, UE will operate in case 3 for the next UL transmission and the switching period is applied. If the current state of Tx chains is case 2 and the next UL transmission has a 1-port transmission on both bands, UE will operate in case 1 for the next UL transmission and the switching period is applied. 
· If the current state of Tx chains is case 3 and the next UL transmission has a 1-port/2-port transmission on Band B, UE will operate in case 2 for the next UL transmission and the switching period is applied. If the current state of Tx chains is case 3 and the next UL transmission has a 1-port transmission on both bands, UE will operate in case 1 for the next UL transmission and the switching period is applied.
· Otherwise, UE keeps its current state of Tx chains.
Proposal 6: For UL CA option 2 with two bands in Rel-17, the switching period is only applicable in the following cases:
· If the current state of Tx chains is case 1 and the next UL transmission has a 2-port transmission on Band A, UE will operate in case 3 (2P+0P+0P) for the next UL transmission and the switching period is applied. If the current state of Tx chains is case 1 and the next UL transmission has a 2-port transmission on at least one carrier of Band B, UE will operate in case 2 for the next UL transmission and the switching period is applied.
· If the current state of Tx chains is case 2 and the next UL transmission has a 1-port/2-port transmission on Band A, UE will operate in case 3 for the next UL transmission and the switching period is applied. If the current state of Tx chains is case 2 and the next UL transmission has a 1-port transmission on both bands, UE will operate in case 1 for the next UL transmission and the switching period is applied. 
· If the current state of Tx chains is case 3 and the next UL transmission has a 1-port/2-port transmission on Band B, UE will operate in case 2 for the next UL transmission and the switching period is applied. If the current state of Tx chains is case 3 and the next UL transmission has a 1-port transmission on both bands, UE will operate in case 1 for the next UL transmission and the switching period is applied.
3. Conclusion
Based on the discussion above, the following proposals are given:
Proposal 1: For SUL with two carriers in Rel-17, switching period is only applicable in the following cases:
· If the current state of Tx chains is case 2 and the next UL transmission has a 1-port/2-port transmission on carrier 1, UE will operate in case 3 for the next UL transmission and the switching period is applied. 
· If the current state of Tx chains is case 3 and the next UL transmission has a 1-port/2-port transmission on carrier 2, UE will operate in case 2 for the next UL transmission and the switching period is applied.
Proposal 2: For UL CA Option 1 with two carriers in Rel-17, switching period is only applicable in the following cases:
· If the current state of Tx chains is case 2 and the next UL transmission has a 1-port/2-port transmission on carrier 1, UE will operate in case 3 for the next UL transmission and the switching period is applied. 
· If the current state of Tx chains is case 3 and the next UL transmission has a 1-port/2-port transmission on carrier 2, UE will operate in case 2 for the next UL transmission and the switching period is applied.
Proposal 3: For UL CA Option 2 with two carriers in Rel-17, switching period is only applicable in the following cases:
· If the current state of Tx chains is case 1 and the next UL transmission has a 2-port transmission on carrier 1, UE will operate in case 3 (2P+0P) for the next UL transmission and the switching period is applied. If the current state of Tx chains is case 1 and the next UL transmission has a 2-port transmission on carrier 2, UE will operate in case 2 (0P+2P) for the next UL transmission and the switching period is applied.
· If the current state of Tx chains is case 2 and the next UL transmission has a 1-port/2-port transmission on carrier 1, UE will operate in case 3 for the next UL transmission and the switching period is applied. If the current state of Tx chains is case2 and the next UL transmission has a 1-port transmission per carrier, UE will operate in case 1(1P+1P) for the next UL transmission and the switching period is applied.
· If the current state of Tx chains is case 3 and the next UL transmission has a 1-port/2-port transmission on carrier 2, UE will operate in case 2 for the next UL transmission and the switching period is applied. If the current state of Tx chains is case3 and the next UL transmission has a 1-port transmission per carrier, UE will operate in case 1(1P+1P) for the next UL transmission and the switching period is applied.
Proposal 4: For SUL scenario with two bands in Rel-17, the switching period is only applicable in the following cases:
· For switching between case 1 and case 2, if the current state of Tx chains is case 1 and the next UL transmission has a 1-port /2-port transmission on at least one carrier of Band B, UE will operate in case 2 for the next UL transmission and the switching period is applied. If the current state of Tx chains is case 2 and the next UL transmission has a 1-port transmission on Band A, UE will operate in case 1 for the next UL transmission and the switching period is applied.  
· For switching between case 2 and case 3, if the current state of Tx chains is case 2 and the next UL transmission has a 1-port/2-port transmission on Band A, UE will operate in case 3 for the next UL transmission and the switching period is applied. If the current state of Tx chains is case 3 and the next UL transmission has a 1-port/2-port transmission on at least one carrier of Band B, UE will operate in case 2 for the next UL transmission and the switching period is applied.  
Proposal 5: For CA Option1 with two bands in Rel-17, the switching period is only applicable in the following cases:
· For switching between case 1 and case 2, if the current state of Tx chains is case 1 and the next UL transmission has a 1-port /2-port transmission on at least one carrier of Band B, UE will operate in case 2 for the next UL transmission and the switching period is applied. If the current state of Tx chains is case 2 and the next UL transmission has a 1-port transmission on Band A, UE will operate in case 1 for the next UL transmission and the switching period is applied. 
· For switching between case 2 and case 3, if the current state of Tx chains is case 2 and the next UL transmission has a 1-port/2-port transmission on Band A, UE will operate in case 3 for the next UL transmission and the switching period is applied. If the current state of Tx chains is case 3 and the next UL transmission has a 1-port/2-port transmission on at least one carrier of Band B, UE will operate in case 2 for the next UL transmission and the switching period is applied.
Proposal 6: For UL CA option 2 with two bands in Rel-17, the switching period is only applicable in the following cases:
· If the current state of Tx chains is case 1 and the next UL transmission has a 2-port transmission on Band A, UE will operate in case 3 (2P+0P+0P) for the next UL transmission and the switching period is applied. If the current state of Tx chains is case 1 and the next UL transmission has a 2-port transmission on at least one carrier of Band B, UE will operate in case 2 for the next UL transmission and the switching period is applied.
· If the current state of Tx chains is case 2 and the next UL transmission has a 1-port/2-port transmission on Band A, UE will operate in case 3 for the next UL transmission and the switching period is applied. If the current state of Tx chains is case 2 and the next UL transmission has a 1-port transmission on both bands, UE will operate in case 1 for the next UL transmission and the switching period is applied. 
· If the current state of Tx chains is case 3 and the next UL transmission has a 1-port/2-port transmission on Band B, UE will operate in case 2 for the next UL transmission and the switching period is applied. If the current state of Tx chains is case 3 and the next UL transmission has a 1-port transmission on both bands, UE will operate in case 1 for the next UL transmission and the switching period is applied.
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