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1. Introduction 
During RAN#90-e meeting, three objectives were approved for UL Tx switching: 
(1) enabling UL MIMO configuration for SUL band configurations
(2) UE requirements for UL Tx switching between different cases
(3) HPUE for TDD intra-band contiguous and non-contiguous UL CA.
In this contribution, we’d like to discuss our understanding on Tx-port mapping and two clarifications for intra-band carriers scenario.
2. 2-carriers scenario
1 
2 
3 
Two switching options are specified for UL Tx switching of CA in Rel-16:
1) switchedUL:  no simultaneous transmission is allowed in carrier1 and carrier2. 
2) dualUL:   	         simultaneous transmission is allowed in carrier1 and carrier2.
In Rel-16, only switchedUL is specified for UL Tx switching of SUL since no simultaneous transmission is allowed.
Proposal 1: Following R16 experience, adopt the table below as R17 2-carriers cases.
	
	Number of Tx chains
	Number of antenna ports

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

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

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



The WID mentioned that Tx switching between case 2 and case 3 needs to be supported for SUL and uplink CA, and Tx switching between case 1, case 2 and case 3 needs to be supported for uplink CA. 
In our understanding, Tx switching between case 1 and case 2 and Tx switching between case 1 and case 3 have already been supported in R16, so only Tx switching between case 2 and case 3 needs to be further discussed in R17. 
When considering the actual switching sequence, permutation of cases can be conducted as follows.

	Case 2
	Case 3
	Note

	0P + 1P
	1P + 0P
	Specified in R16

	0P + 1P
	2P + 0P
	Specified in R16

	0P + 2P
	1P + 0P
	Specified in R16

	0P + 2P
	2P + 0P
	Newly introduced



Proposal 2: In 2-carriers scenario, only (0P + 2P)  (2P + 0P) case is newly introduced and need further attention.
3. 3-carriers scenario
In 3-carriers (within 2 bands) scenario, we would like to clarify a few assumptions before further discussion: 
1) Whether UL switching period and transient period are still needed for the switching between 2 intra-band continuous carriers in band B. Considering UE PA bandwidth is most likely limited to 100M in FR1, it seems UL switching period and transient period are still needed for the switching between 2 intra-band continuous carriers. Further clarification from RAN4 may be needed.
2) Whether simultaneous transmission between 2 intra-band carriers need to be considered. Considering the coverage capability in carrier 2 and carrier 3 are similar, when 1 of the 2 carriers is picked for transmission, it can be assumed that 2 Tx chains should be all switched to it. That is to say, there is no 1P + 1P in band B. 
Proposal 3: Discuss and clarify the above questions for 3-carriers scenario.
4. Conclusions
Proposal 1: Following R16 experience, adopt the table below as R17 2-carriers cases.
	
	Number of Tx chains
	Number of antenna ports

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

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

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


Proposal 2: In 2-carriers scenario, only (0P + 2P)  (2P + 0P) case is newly introduced and need further attention.
Proposal 3: Discuss and clarify the following questions for 3-carriers scenario.
1) Whether UL switching period and transient period are still needed for the switching between 2 intra-band continuous carriers in band B. Considering UE PA bandwidth is most likely limited to 100M in FR1, it seems UL switching period and transient period are still needed for the switching between 2 intra-band continuous carriers. Further clarification from RAN4 may be needed.
2) Whether simultaneous transmission between 2 intra-band carriers need to be considered. Considering the coverage capability in carrier 2 and carrier 3 are similar, when 1 of the 2 carriers is picked for transmission, it can be assumed that 2 Tx chains should be all switched to it. That is to say, there is no 1P + 1P in band B. 
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