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1. Introduction
In RANP#89e, a new WID was approved with one of the objectives shown as following [1]:
	· Specify UE requirements to enable Tx switching between different cases across carriers based on SUL and NR inter-band uplink CA for UE supporting maximum two concurrent transmissions
· Specify UE requirements to enable Tx switching between cases
· The scenarios include
· For Tx switching based on SUL band combination, or uplink CA band combination 
	
	Number of Tx chains in WID (carrier 1 + carrier 2)

	Case 2
	0T+2T

	Case 3
	2T+0T


· For Tx switching based on uplink CA band combination
	
	Number of Tx chains in WID (carrier 1 + carrier 2)

	Case 1
	1T+1T

	Case 2
	0T+2T

	Case 3
	2T+0T


· Specify the following RAN4 requirements for above scenarios
· Length of switching period
· Time mask RF requirements
· Uplink interruption and downlink interruption (RRM) requirements, if needed
· Minimize the impacts on RAN1
· Update RAN1 uplink switching for carrier aggregation and supplementary uplink 
· Minimize the impacts on RAN2
· Update the RRC signaling to indicate the switching period location and length
· Update the UE capabilities
Note 1:  Only addressing the case of co-located and synchronized network deployment for the two UL carriers.
Note 2:  Only addressing the case of single TAG for the two UL carriers for SUL and for UL CA.
Note 3:  The UE is configured with two different uplink carrier frequencies.




In this contribution, we provide our initial considerations on this topic.
2. Discussion
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Fig. 1, 2Tx switching mode 1
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Fig. 2, 2Tx switching mode 2

The objective defines two operation modes for 2Tx switching as shown in Fig. 1 and Fig. 2 respectively: 
· Mode 1: switching between case 2 and case 3, applicable to both SUL and UL CA
· Mode 2: switching among case 1, case 2 and case 3, applicable only to UL CA
Actually operation mode 1 is a super sub-set of operation mode 2, thus it is quite natural to conclude that both modes can share the same set of requirements, which means that one set of requirements are needed for both modes.
Proposal 1: RAN4 specify one set of requirements applicable for both modes of 2Tx switching.
Regarding the location of switching period, it can follow its previous generation, i.e., the switching period can be placed at either carrier #1 or carrier #2. The configurability can ensure flexibility in the real deployments.
Proposal 2: Switching period is configurable at either carrier #1 or carrier #2.
Fig. 3 illustrates the UL Tx switching in Rel-16. In the shown example, no matter for Option 1 or Option 2, Tx chain #2 can keep unchanged and configured to carrier #2, the UL Tx switching operation just activate the Tx chain or de-active, which means there can be no reconfiguration thus no switching period needed for Tx chain #2.
Observation 1: For UL Tx switching in Rel-16, one of the two Tx chains can remain unchanged during UL Tx switching operation.
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Fig. 3, UL Tx switching in Rel-16

However, it is not the case for 2Tx switching. As shown in Fig. 1 and 2, both Tx chain #1 and Tx chain #2 can be required to be reconfigured from one carrier to another carrier. While there is a time alignment error (TAE) allowed between Tx chain #1 and #2, the TAE may have impact on the selection of the length of switching period.
Proposal 3: When specifying the length of switching period for 2Tx switching, TAE between two Tx chains should be taken into account.

3. Conclusion
In this paper, we have the following observation and proposals for 2Tx switching: 
Observation 1: For UL Tx switching in Rel-16, one of the two Tx chains can remain unchanged during UL Tx switching operation.
Proposal 1: RAN4 specify one set of requirements applicable for both modes of 2Tx switching.
Proposal 2: Switching period is configurable at either carrier #1 or carrier #2.
[bookmark: _GoBack]Proposal 3: When specifying the length of switching period for 2Tx switching, TAE between two Tx chains should be taken into account.
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