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Introduction
In the RAN1 #111 meeting, the following agreement regarding restrictions of TX switching were made [1]:
Agreement
Following restrictions are applied for Rel-18 UL Tx switching across 3 or 4 bands.
· The UE does not expect to perform more than one uplink switching within a reference slot based on µUL = max(µUL, 1, µUL, 2, µUL, 3) in case of 3 bands, µUL = max(µUL, 1, µUL, 2, µUL, 3, µUL, 4) in case of 4 bands, where µUL, 1, µUL, 2, µUL, 3, µUL, 4 are SCSs of active UL bandwidth parts of the bands in the band combination
· If there are two consecutive intra-band carriers in one band, µUL, 1 = max(µUL, 1-1, µUL, 1-2), where µUL, 1-1 and µUL, 1-2 are SCSs of active UL bandwidth parts of the carriers in the band
· (working assumption) If two uplink switching are triggered and result in UL transmissions on more than 2 bands within any two consecutive reference slots, then the time duration between the end of all transmission(s) prior to the first uplink switching and the start of all transmission(s) after the second uplink switching within the two reference slots is expected to be not less than a minimum separation time 
· The minimum separation time is a sum of X us and the switching gap required for the second uplink switching.
· X us is subject to UE capability with a value set of {0us, 500us}
In the contribution, issues regarding restrictions of TX switching are discussed.
Discussion
TX switching restrictions
[bookmark: _Hlk861261]In the last meeting, it was agreed that the UE does not expect to perform more than one TX switching within a reference slot. It may be ambiguous whether there is one TX switching or two TX switching in case there is more than one uplink transmission in a reference slot, as shown in Figure 1. For example, if the current TX chain state is 2TX on Band A. If a first DCI schedules a first UL transmission in a reference slot (1-port transmission in band B) that triggers Tx switching to the TX chain state of 1 TX on band A and 1 TX on band B, and if a second DCI schedules a second UL transmission in the reference slot (1-port transmission in band C), whether a second TX switching is triggered or only one TX switching is performed  to switch the TX chain state to 1 TX on band B and 1 TX on band C after the second DCI is received is unclear. In our view, the two DCIs should trigger only one TX switching to provide more scheduling flexibility if certain timing conditions are met.
In Rel-16 and Rel-17 TX switching, a timeline restriction is defined to enable the UE to perform TX switching with enough processing time. That is, if an uplink switching is triggered for an uplink transmission starting at T0, after T0-Toffset, the UE is not expected to cancel the uplink switching, or to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset, where Toffset is the UE processing procedure time defined for the uplink transmission triggering the switch.
Similarly, in the example above, whether the second DCI triggers a second TX switching should be determined based on the timing of the second DCI. That is, if the second DCI is received before T0-Toffset, the second DCI does not trigger a second TX switching, and only one TX switching is performed  to switch the TX chain state to 1 TX on band B and 1 TX on band C. T0 corresponds to the start of the first UL transmission.
[image: ]
Figure 1 More than one uplink transmission in a reference slot 

Proposal 1: If a first DCI schedules a first UL transmission in a reference slot that triggers a first TX switching, and if a second DCI schedules a second UL transmission in the reference slot that would triggers a second TX switching, the first TX switching and the second TX switching are considered as one TX switching if the second DCI is received before T0-Toffset.
Conclusions
In this contribution, we discussed the issues regarding restrictions of TX switching. We have the following proposals:
Proposal 1: If a first DCI schedules a first UL transmission in a reference slot that triggers a first TX switching, and if a second DCI schedules a second UL transmission in the reference slot that would triggers a second TX switching, the first TX switching and the second TX switching are considered as one TX switching if the second DCI is received before T0-Toffset.
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