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After extensive discussion during the last few quarters, the framework and most of the details of UL Tx switching for UL CA, EN-DC and SUL are stable now. In this contribution, some TPs for UL Tx switching are presented.
Discussion
SCS ambiguity issue and back-to-back switching
During RAN1#101e, the following agreements were reached. To avoid frequent UL switching, a UE does not expect to perform more than one UL Tx switching in a slot with larger SCS between two uplink carriers.
	Agreements:
· For inter-band UL CA, SUL and EN-DC, a UE does not expect to perform more than one UL Tx switching in a slot with larger SCS between two uplink carriers. 



In the current specification, the following description is adopted to reflect the above agreements. 
	The current spec description
The UE does not expect to perform more than one uplink switching in a slot with µUL = max(µUL, 1, µUL, 2), where the µUL, 1 corresponds to the subcarrier spacing of the uplink transmitted before the switching gap and the µUL, 2 corresponds to the subcarrier spacing of the uplink transmitted after the switching gap.



Currently, the spec description is ambiguous for the following reasons. 
(1) The “subcarrier spacing of the uplink transmitted before the switching gap” or “subcarrier spacing of the uplink transmitted after the switching gap” refer to the SCS of the uplink transmission. In case of PRACH, the SCS of uplink transmission can be different from the SCS of the active UL BWP.
(2) For CA Option2, there can be 1-port transmissions on both carrier1 and carrier2 simultaneously before the switching gap (or after the switching gap). In this case, it is not clear whether the “the subcarrier spacing of the uplink transmitted before the switching gap” (or “the subcarrier spacing of the uplink transmitted after the switching gap”) refers to SCS of carrier1 or SCS of carrier2. The following figure 1 is to further clarify the issue.
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Figure1. Ambiguity issues of current spec description.

The first alternative to address the above issue is to adopt the following TP (Alt.1).
	TP Alt.1
The UE does not expect to perform more than one uplink switching in a slot with µUL = max(µUL, 1, µUL, 2), where the µUL, 1 corresponds to the subcarrier spacing of the active UL BWP of one uplink carriertransmitted before the switching gap and the µUL, 2 corresponds to the subcarrier spacing of the active UL BWP of the other uplink carriertransmitted after the switching gap.



However, during RAN1#103e meeting, one company raised the issue that “transmitted before the switching gap” and “transmitted after the switching gap” is to cover the case when a PDCCH is used to trigger both UL Tx switching and UL BWP switching. Take Figure 2 as an example, assuming currently UE is in Case1 (i.e., the preceding transmission is a 1-port transmission on carrier1), UE receives a DCI scheduling a 2-port PUSCH, which triggers UL Tx switching from case1 to case2 and triggers active UL BWP change with numerology change from u1 to u2. In this example, if we delete “transmitted before the switching gap” and “transmitted after the switching gap” in the spec, it is not clear how to determine µUL = max(µUL, 1, µUL, 2). 
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Figure2. A DCI triggers UL Tx switching and UL BWP switching simultaneously.

One way to address the above issue is to adopt the following TP (Alt.2).
	TP Alt.2
The UE does not expect to perform more than one uplink switching in a slot with µUL = max(µUL, 1, µUL, 2), where the µUL, 1 corresponds to the subcarrier spacing of the active UL BWP of one uplink carrier after transmitted before the switching gap and the µUL, 2 corresponds to the subcarrier spacing of the active UL BWP of the other uplink carrier transmitted after the switching gap.



[bookmark: _GoBack]With Alt.2, all the ambiguity issues can be resolved and can also accommodate the case when a DCI is used to trigger UL Tx switching and BWP switching simultaneously. Take Figure 2 as an example, u0 and u2 should be taken to calculate u_UL.

Overall, both Alt.1 and Alt.2 can resolve the ambiguity issue. RAN1 should strive to choose one of Alt.1 and Alt.2, instead of keeping the ambiguity in the spec and implementation.

Proposal 1: Adopt TP Alt.1 or Alt.2 for 38.214 UL Tx switching.
	TP Alt.1
The UE does not expect to perform more than one uplink switching in a slot with µUL = max(µUL, 1, µUL, 2), where the µUL, 1 corresponds to the subcarrier spacing of the active UL BWP of one uplink carriertransmitted before the switching gap and the µUL, 2 corresponds to the subcarrier spacing of the active UL BWP of the other uplink carriertransmitted after the switching gap.



	TP Alt.2
The UE does not expect to perform more than one uplink switching in a slot with µUL = max(µUL, 1, µUL, 2), where the µUL, 1 corresponds to the subcarrier spacing of the active UL BWP of one uplink carrier after transmitted before the switching gap and the µUL, 2 corresponds to the subcarrier spacing of the active UL BWP of the other uplink carrier transmitted after the switching gap.




Conclusion
In this contribution, the following TP is provided for UL Tx switching.
Proposal 1: Adopt TP Alt.1 or Alt.2 for 38.214 UL Tx switching.
	TP Alt.1
The UE does not expect to perform more than one uplink switching in a slot with µUL = max(µUL, 1, µUL, 2), where the µUL, 1 corresponds to the subcarrier spacing of the active UL BWP of one uplink carriertransmitted before the switching gap and the µUL, 2 corresponds to the subcarrier spacing of the active UL BWP of the other uplink carriertransmitted after the switching gap.



	TP Alt.2
The UE does not expect to perform more than one uplink switching in a slot with µUL = max(µUL, 1, µUL, 2), where the µUL, 1 corresponds to the subcarrier spacing of the active UL BWP of one uplink carrier after transmitted before the switching gap and the µUL, 2 corresponds to the subcarrier spacing of the active UL BWP of the other uplink carrier transmitted after the switching gap.
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