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1. Introduction
The RF enhancement for FR1 in Rel-17 proposes a new case for UL Tx switching [1], which the Tx switching is performed between one carrier at Band A and two contiguous carriers at Band B, for both SUL and UL CA. 
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And in RAN4#97e, whether or not to mandating 2-layer MIMO support for this case is still open [2]:
	· 2-layer MIMO support
· FFS whether to Mandate 2-layer PUSCH transmission in all the carriers supporting 2Tx, including the two carriers on band B in 1Tx-2Tx switching scenario and the three carriers on band A+B for 2Tx-2Tx switching scenario.


In order to conclude this open issue, there is one scenario which is not clarified in the scope.
2. Discussion
In the case of switching between carrier #1 at Band A and two contiguous carriers (#2 and #3) at Band B, there could be three modes. And in each mode, the two RF chains are active at the same time with different configurations. 
Fig. 1 shows the three modes:
[image: ]
Fig. 1, three modes for Tx switching between two bands
In Mode #1, two RF chains are used for the same carrier #1 at Band A, either in UL-MIMO or transparent TxD. In Mode #2, two RF chains are used for two contiguous carriers (#2 and #3), either in UL-MIMO or transparent TxD. While in Mode #3, one RF chain is used for carrier #2 with single Tx, and the other RF chain is for carrier #3 also with single Tx.
We understand that the switching between Mode #1 and Mode #2 is the main focus of the WID [1]. However, according to the scope of the latest WID, it is not clear whether or not Mode #3 is included or not. Since in Mode #3 UL-MIMO support is not required at all, it should be clarified before we make any decision on mandating 2-layer MIMO support for all carriers.
Observation: It is not clear whether the mode with each of the two contiguous carriers at Band B transmitted in single Tx is included in the scope of the WID. 
Proposal : RAN4 to clarify whether or not the observed mode (Mode #3) is included in the working scope of the WID before deciding optionality of 2-layer MIMO support for all three carriers.
3. Conclusion
In this paper, we have the following observation and proposal for 2Tx switching between two bands:

Observation: It is not clear whether the mode with each of the two contiguous carriers at Band B transmitted in single Tx is included in the scope of the WID. 
Proposal : RAN4 to clarify whether or not the observed mode (Mode #3) is included in the working scope of the WID before deciding optionality of 2-layer MIMO support for all three carriers.
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   Specify UE requirements to enable Tx switching between  cases, where 1 c arrier o n band A and 2  contiguous aggregated carriers  o n band B ,  and   b a nd A is for SUL   or non - SUL  and b and B is a non - SUL  band   –   T he scenarios include   -   F or   Tx switchin g based on  SUL   band combination, or   uplink  CA  band combination  

   Number of Tx chains in WID  (band A + band B)  

Case 1  1T+1T  

Case 2  0T+2T  

and  

   Number of Tx chains in WID (band A + band B)  

Case  2  0T+2T  

Case  3  2T+0T  

-   F or  Tx switching  based on uplink CA band combination  

   Number of Tx chains in WID (band A + band B)  

Case  1  1 T+ 1 T  

Case  2  0 T+ 2 T  

Case  3  2 T+ 0 T  

–   Specify  the following  RAN4 requirement s   for above scenarios   -   Length of switching period   -   T ime mask RF requirements   -   Uplink interruption and downlink interruption (RRM) requirements, if needed   –   Minimize the impacts on RAN1   -   Update RAN1 uplink switc hing for carrier aggreg ation and supplementary uplink   –   Minimize the impacts on RAN2   -   Update the RRC signaling to indicate the switching perio d location and  length   -   Update the UE capabilities  
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