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[bookmark: _Ref465963108]Introduction
In RAN1 #109e, it was identified the timeline to apply/stop semi-static PUCCH cell switch is still open in case of Scell activation, deactivation, and dormancy. Due to limited time, this issue is not discussed in RAN1 #109e. 
In the reminder of this contribution, the above-mentioned issue is address. 
[bookmark: _Ref525738522][bookmark: _Ref471731770][bookmark: _Ref462669569]Timeline for Scell activation
[bookmark: _Ref463027406][bookmark: _Ref465963195][bookmark: _Ref466040522][bookmark: _Ref378529477][bookmark: _Toc424303267][bookmark: _Toc425248865][bookmark: _Toc425344835][bookmark: _Toc425350726][bookmark: _Toc425501584][bookmark: _Toc425504168][bookmark: _Ref525738606][bookmark: _Ref7626308][bookmark: _Ref21100018]The timeline for Scell activation is specified in TS 38.213 and TS 38.133 respectively.
In TS 38.213, the specification is as below. [bookmark: _Toc12021441][bookmark: _Toc20311553][bookmark: _Toc26719378][bookmark: _Toc29894809][bookmark: _Toc29899108][bookmark: _Toc29899526][bookmark: _Toc29917263][bookmark: _Toc36498137][bookmark: _Toc45699163][bookmark: _Toc92093804]4.3	Timing for secondary cell activation / deactivation
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]With reference to slots for PUCCH transmissions, when a UE receives in a PDSCH an activation command [11, TS 38.321] for a secondary cell ending in slot n, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133] and no earlier than slot [image: ], except for the following:
-	the actions related to CSI reporting on a serving cell that is active in slot [image: ]
-	the actions related to the sCellDeactivationTimer associated with the secondary cell [11, TS 38.321] that the UE applies in slot [image: ]
-	the actions related to CSI reporting on a serving cell which is not active in slot [image: ]that the UE applies in the earliest slot after [image: ] in which the serving cell is active.
The value of [image: ] is  where slot n+m is a slot indicated for PUCCH transmission with HARQ-ACK information for the PDSCH reception as described in clause 9.2.3 and [image: ] is a number of slots per subframe for the SCS configuration [image: ] of the PUCCH transmission as defined in [4, TS 38.211].







In TS 38.133, the specification is as below.
Based on the specification in TS 38.213 and TS 38.133, there are actually two application timelines for S-cell activation, as listed below and illustrate in Fig 1.Upon receiving SCell activation command in slot n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command for the SCell being activated no later than in slot  , where:
THARQ (in ms) is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3]
Tactivation_time is the SCell activation delay in millisecond.
…
TCSI_reporting is the delay (in ms) including uncertainty in acquiring the first available downlink CSI reference resource, UE processing time for CSI reporting and uncertainty in acquiring the first available CSI reporting resources as specified in TS 38.331 [2].

· Timeline 1: for some critical events such as PUSCH rate matching around CSI report, UE should be able to start report CSI by slot n+k, as defined in TS 38.213. 
· Timeline 2: for other events, UE should be able to perform them by slot n+l, as defined in TS 38.133. 
[image: ]
[bookmark: _Ref1122285]Fig 1: Scell activation timeline
Now, the question is PUCCH report should be treated as a critical event to follow timeline 1 or be treated as an noncritical event to follow timeline 2. Given the purpose of introducing PUCCH cell switch is feedback PUCCH as earlier as possible, it is beneficial to apply PUCCH cell switch starting from slot n+k. From UE implementation point of view, as UE can already transmit CSI on slot n+k on the activated Scell, UE should not have problem to feedback PUCCH on the activated Scell on slot n+k. 
Based on the above analysis, the following is proposed. 
Proposal 1: For semi-static PUCCH cell switch, if a UE receives in a PDSCH in slot n an activation command for a SCell, the UE can apply the PUCCH cell switching time-domain pattern no earlier than slot n+k, where  , and slot n+m is a slot indicated for PUCCH transmission with HARQ-ACK information for the PDSCH reception. 
Timeline for Scell deactivation
The timeline for Scell deactivation is given in TS 38.213 and TS 38.133 respectively. 
In TS 38.213, the specification is as below.
In TS 38.133, the specification is as below.Upon receiving SCell deactivation command in slot n, the UE shall accomplish the deactivation actions for the SCell being deactivated no later than in slot n +. The starting point of an interruption window on spCell or any activated SCell, as specified in clause 8.2, shall not occur before slot n+1+ and not occur after slot n+1+, where NR slot length is with respect to the numerology used in the SCell being deactivated.
Upon expiry of the sCellDeactivationTimer in slot n, the UE shall accomplish the deactivation actions for the SCell being deactivated no later than in slot n +. The starting point of an interruption window on spCell or any activated SCell, as specified in clause 8.2, shall not occur before slot n+1 and not occur after slot n+1+, where NR slot length is with respect to the numerology used in the SCell being deactivated.
The length of the interruption window may be different for different victim cells, and depends on the applicable scenario and on the frequency band relation between the aggressor cell and the victim cell.
With reference to slots for PUCCH transmissions, if a UE receives a deactivation command [11, TS 38.321] for a secondary cell ending in slot [image: ], the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting on an activated serving cell which the UE applies in slot [image: ]. 
If the sCellDeactivationTimer associated with the secondary cell expires in slot [image: ], the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting on an activated serving cell which the UE applies in the first slot that is after slot [image: ] where [image: ] is the SCS configuration for PDSCH reception on the secondary cell.

Based on the above specifications, the timeline for Scell deactivation via MAC-CE can be illustrated in Fig 2. One should notice that for the delay time defined in TS 38.133, if we consider the interruption window, the completion time of Scell deactivation actually aligns between TS 38.213 and TS 38.133. 
[image: ]
[bookmark: _Ref110021572]Fig 2: Scell deactivation (via MAC-CE) timeline
Based on the above specifications, the timeline for Scell deactivation via sCellDeactivationTimer can be illustrated in Fig 3. One should notice that for the delay time defined in TS 38.133, if we consider the interruption window, the completion time of Scell deactivation actually aligns between TS 38.213 and TS 38.133. 
Comparing Fig 2 and Fig 3, the only difference is that the starting point of the deactivation timeline is from the slot n+m that is slot of HARQ-ACK feedback for MAC-CE in Fig 2, while the starting point of the deactivation timeline is from the slot n that is the slot where sCellDeactivationTimer expires. 
[image: ]
[bookmark: _Ref110022179]Fig 3: Scell deactivation (via sCellDeactivationTimer) timeline

Proposal 2: For semi-static PUCCH cell switch, if a UE receives in a PDSCH in slot n a deactivation command for a SCell, the UE stop to apply the PUCCH cell switching time-domain pattern after slot n+k, where  and slot n+m is a slot indicated for PUCCH transmission with HARQ-ACK information for the PDSCH reception. 

Proposal 3: For semi-static PUCCH cell switch, if sCellDeactivationTimer expires in slot n for a SCell, the UE stop to apply the PUCCH cell switching time-domain pattern after slot n+k, where . 
Timeline for Scell from active to dormancy
For SCell dormancy, the following is defined in TS 38.213.UE detects a DCI format with SCell dormancy indication that indicates an active DL BWP change for an Scell in slot n of primary cell, the UE is not required to receive or transmit in the SCell during a time duration specified in [10, TS 38.133].


The following is defined in TS 38.133.If the BWP switch is triggered within or outside DRX active time, and one of the two BWPs in a BWP switching is a dormant BWP [TS 38.321, 7], UE shall be able to complete active BWP switching within the time duration of
-	TdormantBWPswitchDelay =TBWPswitchDelay+ X, provided that the dormancy indication is received in any of the first 3 OFDM symbols of a slot in the serving cell where DCI for dormancy indication is received, or
-	TdormantBWPswitchDelay =TBWPswitchDelay + X + Z, provided that the dormancy indication is received after the first 3 OFDM symbols of a slot in the serving cell where DCI for dormancy indication is received, where 
-	TBWPswitchDelay is defined in Table 8.6.2-1 corresponding to the smallest value among the SCS of the serving cell where UE receives dormancy indication and the SCSs of the dormant BWP and the active BWP immediately before or after switching the BWP of the serving cell where BWP switching occurs;
-	X equals to the length of 1 slot corresponding to the smallest value among the SCS of the serving cell where UE receives dormancy indication and the SCSs of the dormant BWP and the active BWP immediately before or after switching the BWP of the serving cell where BWP switching occurs. If both scheduling cell and scheduled cell are in FR2-2, X shall follow the SCS of 120 KHz.
-	Z equals to the length of 1 slot corresponding to the SCS of the serving cell where UE receives dormancy indication.

Based on the above specifications, one can notice that TS 38.213 does not define any timeline for Scell dormancy. The timeline is actually defined in TS38.133, which can be illustrated as in Fig 4. It is obvious that a UE not able to transmit on Scell after slot n+ TdormantBWPswitchDelay. Furthermore, UE can actually stop Scell switch earlier. For example, if slot n+k is earlier than slot n+ TdormantBWPswitchDelay, UE could stop the semi-static PUCCH cell switch after slot n+k, where  and slot n+m is a slot indicated for PUCCH transmission with HARQ-ACK information for the Scell dormancy PDCCH reception. The benefit of slot PUCCH cell switch earlier is to eliminate the uncertainty at gNB to receive PUCCH from Pcell or Scell, after gNB send the Scell dormancy DCI. 
[image: ]
[bookmark: _Ref110026016]Fig 4: Scell active to dormancy timeline

Based on the above analysis, the following is proposed. 
Proposal 4: For semi-static PUCCH cell switch, if a UE receives in a PDCCH in slot n with a DCI to turn an active Scell into dormancy, the UE stop to apply the PUCCH cell switching time-domain pattern after slot n+min(k,TdormantBWPswitchDelay), where  and slot n+m is a slot indicated for PUCCH transmission with HARQ-ACK information for the PDSCH reception. 
Timeline for Scell from dormancy to active
When UE received a DCI which indicates an Scell from dormancy to active, the timeline for UE to complete this switch is specified in TS 38.133 as below. If the BWP switch is triggered within or outside DRX active time, and one of the two BWPs in a BWP switching is a dormant BWP [TS 38.321, 7], UE shall be able to complete active BWP switching within the time duration of
-	TdormantBWPswitchDelay =TBWPswitchDelay+ X, provided that the dormancy indication is received in any of the first 3 OFDM symbols of a slot in the serving cell where DCI for dormancy indication is received, or
-	TdormantBWPswitchDelay =TBWPswitchDelay + X + Z, provided that the dormancy indication is received after the first 3 OFDM symbols of a slot in the serving cell where DCI for dormancy indication is received, where 
-	TBWPswitchDelay is defined in Table 8.6.2-1 corresponding to the smallest value among the SCS of the serving cell where UE receives dormancy indication and the SCSs of the dormant BWP and the active BWP immediately before or after switching the BWP of the serving cell where BWP switching occurs;
-	X equals to the length of 1 slot corresponding to the smallest value among the SCS of the serving cell where UE receives dormancy indication and the SCSs of the dormant BWP and the active BWP immediately before or after switching the BWP of the serving cell where BWP switching occurs. If both scheduling cell and scheduled cell are in FR2-2, X shall follow the SCS of 120 KHz.
-	Z equals to the length of 1 slot corresponding to the SCS of the serving cell where UE receives dormancy indication.

The timeline for UE to turn from Scell dormancy to Scell active can be illustrate by Fig 5. Apparently, until slot n+ TdormantBWPswitchDelay, there is no guarantee that the Scell is active. Therefore, the UE can not apply semi-static cell switch until slot n+ TdormantBWPswitchDelay.  
[image: ]
[bookmark: _Ref110030205]Fig 5: Scell dormancy to active timeline
Based on the above analysis, we have the following proposal. 
Proposal 5: For semi-static PUCCH cell switch, if a UE receives in a PDCCH in slot n with a DCI to turn a darmant Scell into active, the UE apply the PUCCH cell switching time-domain pattern after slot n+TdormantBWPswitchDelay.
Conclusions
In summary, we have the following proposals for intra-UE multiplexing and prioritization for Rel-17 IOT and URLLC. 
Proposal 1: For semi-static PUCCH cell switch, if a UE receives in a PDSCH in slot n an activation command for a SCell, the UE can apply the PUCCH cell switching time-domain pattern no earlier than slot n+k, where  , and slot n+m is a slot indicated for PUCCH transmission with HARQ-ACK information for the PDSCH reception. 

Proposal 2: For semi-static PUCCH cell switch, if a UE receives in a PDSCH in slot n a deactivation command for a SCell, the UE stop to apply the PUCCH cell switching time-domain pattern after slot n+k, where  and slot n+m is a slot indicated for PUCCH transmission with HARQ-ACK information for the PDSCH reception. 

Proposal 3: For semi-static PUCCH cell switch, if sCellDeactivationTimer expires in slot n for a SCell, the UE stop to apply the PUCCH cell switching time-domain pattern after slot n+k, where . 

Proposal 4: For semi-static PUCCH cell switch, if a UE receives in a PDCCH in slot n with a DCI to turn an active Scell into dormancy, the UE stop to apply the PUCCH cell switching time-domain pattern after slot n+min(k,TdormantBWPswitchDelay), where  and slot n+m is a slot indicated for PUCCH transmission with HARQ-ACK information for the PDSCH reception. 

Proposal 5: For semi-static PUCCH cell switch, if a UE receives in a PDCCH in slot n with a DCI to turn a darmant Scell into active, the UE apply the PUCCH cell switching time-domain pattern after slot n+TdormantBWPswitchDelay.
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S-cell deactivation (via MAC-CE) timeline
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