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Introduction
[bookmark: _Hlk510705081]There had been discussions on this issue during RAN1#109-e on Issue PUCCH_switch#11 (see Sec. 2.7 of R1-2205504), but some companies felt that some more time will be needed to check the details. 
In this contribution, we provide our view on this issue in Sec. 2 with the draft CR provided in R1-2206154.  
Discussion
The related question from RAN1#109-e reads as: 
	Question 2.7.1: Which of the following points (A…E) from the following CATT proposal do you support: 
For semi-static PUCCH carrier switching, UE applies PUCCH cell switching pattern based on the following time point:
A. If UE receives in a PDSCH an activation command for the SCell ending in slot n, UE applies the PUCCH cell switching time-domain pattern from the first PCell slot after SCell is active, where the active timing is determined based on the minimum requirement defined in [10, TS 38.133].
B. If UE receives in a PDSCH a deactivation command for the SCell ending in slot n, the UE would not apply the PUCCH cell switching time-domain pattern from slot n, where slot  is defined in section 4.3 of TS38.213.
C. If the sCellDeactivationTimer associated with the SCell expires in slot n, the UE would not apply the PUCCH cell switching time-domain pattern from the first PCell slot that is after slot [image: ] where [image: ] is the SCS configuration for PDSCH reception on the secondary cell.
D. If UE detects a DCI indicating SCell dormancy, the UE would not apply the PUCCH cell switching time-domain pattern from the first PCell slot after slot , where slot  is the slot indicated for PUCCH transmission with HARQ-ACK information corresponding to the DCI and  is the SCS configuration for the PUCCH.
E. If UE detects a DCI indicating SCell from dormancy to active, the UE apply the PUCCH cell switching time-domain pattern from the first PCell slot after the time duration specified in [10, TS 38.133].




The following main points are given by the specifications:
· For Scell activation, there is an earliest (‘no earlier than’) and latest (‘no later than’) requirement on when to apply the Scell activation command (MAC CE) received in PDSCH.
· While for Scell deactivation (based on deactivation command & expiring sCellDeactivationTimer), only the ‘no later than’ requirement is present, except for the actions related to CSI reporting on an activated serving cell which the UE applies in slot n+k.
· For Scell turning to dormancy (i.e. receiving a dormancy indication in slot n), the UE is not expected to transmit or receive on the SCell during a time duration specified in TS 38.133. 
· For UE receiving a command for Scell from dormancy to active, the UE is able to transmit on Scell after a time defined in TS 38.133. 

There had been good comments by vivo, that for the deactivation / dormancy indication the UE may start deactivating the Scell already before as (‘no later than’) and for Scell dormancy the UE does not expect to be transmitting before a given timing.
Potential alternatives to move forward are:
· Alt. 1: Clear timing is defined for when the PUCCH cell switching pattern shall be applied – i.e. support points A to E from RAN1#109-e Question 2.7.1.
· For Scell activation purposes, could take the latest (‘no later than’) requirement as the reference timing.
· For Scell deactivation/dormancy purposes, could take slot n+k (or n+3 for timer based) as reference. 
· Note that in principle the UE could deactivate the cell much earlier, but this could be solved by adding one more exception just as the current ‘CSI reporting on an activated serving cell’
· Alt. 2: No clear timing is defined. (no spec changes)
· For case A, Scell inactive to active, the UE follows the current procedures resulting in some ambiguous period between the ‘no earlier than’ and ‘no later than’ if the UE applies the pattern or not. 
· For cases B & C, Scell deactivation, the UE applies the pattern no later than given by the timing, with some ambiguous period between the reception of the deactivation command / deactivation timer expiry and the ‘no later than’
· For the case D, the UE would stop applying the pattern at least given by the end of the defined period.
· For case E, the UE would apply the pattern at latest at the end of the defined time period but the pattern application during the time period is unclear.  
· Up to gNB implementation (with proper k1 indication) to handle potential ambiguity
· 
· Alt. 3: Mix of 1 and 2 (based on the vivo indications in RAN1#109-e). 
· For Scell activation /dormancy to active purposes, could take the latest (‘no later than’) requirement as the reference timing – i.e. support point A & E
· For dormancy indication / deactivation (cases B, C, D), no clear timing is defined but the UE would apply the pattern at latest given by ‘no later than’ as for Alt. 2. 
· For these cases, an ambiguous period exists which is up to gNB implementation to handle the ambiguity if the pattern is applied by the UE or not. 

On the support for a clear timing for all the cases (A-E), we agree with the comments by vivo that defining some exact timing for applying the pattern when going to inactive / dormancy may have some severe UE impact. From network vendor perspective, we could be fine with the CATT proposal to RAN1#109-e but do understand the concerns from UE & chipset side. Comparing Alt. 2 & Alt. 3, we think that Alt. 3 helps at least solving the ambiguity for two of the cases (A & E) without requiring changes in the UE architecture. Therefore, we think that Alt. 3 could be a good compromise between having UE impacts and trying to prevent as much ambiguity as possible. 
Proposal: Support cases A & E from the RAN1#109-e discussions on the applicable timing for semi-static PUCCH cell switching, i.e. 
For semi-static PUCCH carrier switching, UE applies PUCCH cell switching pattern based on the following time point:
· If UE receives in a PDSCH an activation command for the SCell ending in slot n, UE applies the PUCCH cell switching time-domain pattern from the first PCell slot after SCell is active, where the active timing is determined based on the minimum requirement defined in [10, TS 38.133].
· If UE detects a DCI indicating SCell from dormancy to active, the UE apply the PUCCH cell switching time-domain pattern from the first PCell slot after the time duration specified in [10, TS 38.133].

The corresponding draft CR to 38.213 can be found in R1-2206154. 
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