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1. Introduction
UE requirements on Tx switching between two uplink carriers has been extensively discussed during RAN4#92bis meeting [1] and a WF was approved in [2]. From the WF, the following open issue need to be further discussed in RAN4#93 meeting.
· Further elaborate the options for the length of UL switching period
· Handling DL reception interruption
· Necessitate of RRM switching delay requirements
· UE capability reporting
The contribution will discuss these open issues for switching between case 1 and case 2.
2. Discussion
[bookmark: _GoBack]2.1  Length of switching period
The following agreements were reached during RAN4#92bis meeting:
· RAN4 recommendation on the length of UL switching period for defining UE RF requirements and capability reporting:
· [0]us, 35us, 140 us, [250]us
· RAN4 will decide whether 250us will be defined based on UE implementation in RAN4 #93 meeting
· 0us cannot be achieved with the UE implementation of 2 Tx chains in total. RAN4 will decide whether 0us will be defined from RF requirements and/or capability reporting perspective for forward compatibility in RAN4 #93 meeting.
· The same length of switching period for switching from case 1 to case 2 and from case 2 to case 1.
· RAN4 does not preclude the possibility of down-selecting to the single value (e.g., one non-zero value) due to BS complexity issue and system performance.
· RAN4 does not preclude the possibility of introducing UE capability bit to allow different UE implementation. 
· Existing RAN4 requirements will be not impact by introducing of the length of UL switching period



The open issue is whether to keep the value in square bracket. And further down scoping the options is not precluded.
· Regarding [250] us, it may due to some UE implementation. However, it seem that it is still a rather long period since about 8 symbols for 15 kHz SCS and more than 25 symbols for 30 kHz SCS will be impact for two-way switching. From our point of view the performance gain will be impacted to a large extent. It would be better not to consider this value. 
· Regarding [0] us switching period, it is not possible with the current UE implementation with 2 simultaneous RF chains. Keeping this value is just from future proof perspective. We are ok to keep this value if it is not possible to down scope the options to a single value, e.g. either 35us or 140us. 

Proposal 1: For UEs supporting switching period larger than 140 us (X=140us), it can be assumed that this UE does not support the feature of switching between case 1 and case 2.
· 0us can be kept if further down scoping 35us and 140us to one is not possible.

2.2  Handling DL reception interruption
Potentially there are 3 options to address the DL reception interruption due to the RF Chain switching.
· Option 1: Define different capabilities for UEs with and without DL reception interruption
· Option 2: DL reception interruption is not allowed
· Option 3: DL reception interruption is allowed
In relation to the switching period, the maximum interruption due to RF switching is no larger than 250us, which is quite limited impact compared to the interruption time specified in current RRM spec due to other factors. We don’t see clear justification to introduce UE signaling due to such a short interruption. Our preference is to use option 3 to allow interruption. 
Proposal 2: It is proposed to allow DL reception interruption due to Tx chain switching and no UE signaling is introduced.
2.3  RRM delay requirements
The switching delay requirements in the RRM spec is usually due to a combined reason of control signaling decoding, BB/RF preparation and applying the new configurations, e.g. the BWP switching delay requirement. For this particular case, the focus is the FR chain switching, which is mainly caused by the RF retuning. We think it is enough to only define RF switching time mask and there is no need to define the RRM delay requirements.
Proposal 3: Do not introduce RRM delay requirements for Tx chain switching.
2.4	 UE capability reporting
It is proposed to report the agreed UE capability on per band combination basis. 
Proposal 4: Report the capability per pair of uplink bands in each band combination.
3. Conclusion
The contribution discussed the open issues on Tx switching between case 1 and case 2. We have the following proposals for consideration.
Proposal 1: For UEs supporting switching period larger than 140 us (X=140us), it can be assumed that this UE does not support the feature of switching between case 1 and case 2.
· 0us can be kept if further down scoping 35us and 140us to one is not possible.
Proposal 2: It is proposed to allow DL reception interruption due to Tx chain switching and no UE signaling is introduced.
Proposal 3: Do not introduce RRM delay requirements for Tx chain switching.
Proposal 4: Report the capability per pair of uplink bands in each band combination.
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