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1 Introduction

The motivation of UL Tx switching is to select the better uplink carrier and better transmission mode in a given slot for transmission assuming that there are only two con-current transmitters. In Rel-16 it is assumed that only the case that Tx switching between one transmitter on one carrier and two transmitters on the other carrier could be supported. In the last RAN plenary, the enhancement to enable more cases for UL TX switching by considering UE supporting maximum two concurrent transmissions was approved in Rel17 [1]. This contribution provides some initial view based on the objective listed in [1] for this topic.
2 Discussion
In release 16, the case that switching between case 1 and case 2 as below table 1 could be allowed. Only reported one switching period value is enough for UE supporting specific band combinations [2]. However, according to the objectives for the Tx switching enhancement, there are three cases allowed in release 17 as shown in table 2. Thus, there may be three kind of switching periods between different cases. If those switching periods are different, we may need to decide how to report those values and whether it is enough to report only one switching period as those in Rel 16.
Observation 1: there may be multiple kinds of switching periods between different cases for UL TX switching period in release 17.

Table 1: Tx switching cases in Rel 16
	Case 1 
	1 Tx on carrier 1 and 1 Tx on carrier 2 （1T+1T）

	Case 2 
	0 Tx on carrier 1 and 2 Tx on carrier 2  (0T+2T)


Table 2: Tx switching cases in Rel 17 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


As we know the value of Tx switching period depends on the UE implementation. Figure 1 below illustrates the reference UE architecture to derive the switching period in release R16. The switching period capability depends on whether PLL1 and PLL2 are reused or not and whether there are another digital pre-processing module is used.
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Figure 1 UE architecture to motivate and derive the switching period in R16
In release 17, take 2 carriers case as example, one of the possible reference UE architecture for understanding the switching period can be shown in figure 2. It seems to have short switching periods between all cases if separated PLL is used. On the contrary, if PLL1 and PLL2 are reused, longer switching periods between all cases are needed since the PLL needs to be reloaded no matter the switching is from which two cases. For above two implementations, it seems only one switching period capability is enough. But whether the values for short and long switching period in R16 can be reused or not needs to be for FFS.
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Figure 2 possible UE architecture to derive the switching period for all three cases

In addition, if the following UE architecture is also considered, the switching period between case 1 and case 2 or 3 is short, but the switching period between case 2 and case 3 is long since the common PLL 1/2 needs to be reloaded. In other words, the switching period may be very different between different cases for this implementation. If this is the case, we need to decide multiple values or only one maximum value shall be reported.
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Figure 3 possible UE architecture to derive the switching period for all three cases

From the implementation point of view, similar situation is also applied to the scenario that Tx switching between cases, where 1 carrier on band A and 2 contiguous aggregated carriers on band B, and band A is for SUL and band B is a non-SUL band. Thus, as we going through the specific value, we need to decide multiple values or only one maximum value shall be reported for the switching period between all three cases.
Proposal 1: For the UL Tx switching enhancement in R17, it should be decided whether it is enough to report only one switching period or not for all cases as shown in table 2.
3 Conclusion

In this paper, we give the initial analysis for the UL TX switching enhancement in Release 17 and make the following observation and proposal.
Observation 1: there may be multiple kinds of switching periods between different cases for UL TX switching period in release 17.

Proposal 1: For the UL Tx switching enhancement in R17, it should be decided whether it is enough to report only one switching period or not for all cases as shown in table 2.
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