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This contribution provides our view on the timing for semi-static PUCCH pattern in HARQ-ACK feedback enhancements of Rel-17 URLLC.
Timing of semi-static PUCCH cell switching pattern with SCell dormancy/activation/deactivation
In the last meeting, it was discussed that the timing for applying the semi-static PUCCH cell switching pattern would be ambiguous for the gNB and UE when considering SCell activation/deactivation and SCell dormancy[1][2]. 
For SCell activation/deactivation, the legacy timing defined in current spec TS38.213 is shown as below [3]:
	[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].
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.


· From inactive to active
For SCell switching from being deactivated to activated, the UE applies corresponding actions no earlier than slot n+k and no later than the minimum requirement defined in 38.133 as shown below. For avoiding a misalignment between the gNB and UE when to apply the PUCCH cell pattern, a simple way is to use the most conservative timing, i.e., the minimum requirement. The gNB can perform careful scheduling to avoid potential misalignment, e.g., by holding on the dynamic/SPS scheduling until the expiration of the minimum requirement. From the UE side, it is up to UE implementation to perform the PUCCH pattern for semi-static UCIs during the ambiguity duration between slot n+k and the minimum requirement by 38.133.
	[bookmark: _Toc535475975]8.3.2	SCell Activation Delay Requirement for Deactivated SCell
…
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 TS38.213 [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 TS38.331[2].



· From active to inactive
For SCell switching from being activated to deactivated, it may be hard to define an exact timing to deactivate the PUCCH cell pattern for different UEs which have different timelines to decode the PDSCH indicating the deactivation command，e.g., PDSCH decoding should be finished before slot n+m and MAC PDU processing should be finished before slot n+k. Thus, it can be left for UE until the minimum requirement defined in 38.133 is met. Moreover, for semi-static SCell deactivation, sCellDeactivationTimer would not be configured for a SCell with PUCCH-config, therefore the deactivation due to the timer expiration will not happen for the PUCCH-sSCell.
For SCell dormancy, legacy timing defined in current spec is shown as following
	…
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].
…


· From dormancy to active
It is similar timing for the SCell switching from dormancy to being activated. To avoid the misalignment between gNB and UE on when to apply the PUCCH cell pattern, it is simple to use the most conservative timing, i.e., minimum requirement.
· From active to dormancy
For SCell switching from being activated to dormancy, DL/UL transmission on the SCell will not be required during the time duration specified in 38.133. During this time duration, the time point for disabling the pattern can be left to UE implementation, similar as the case of SCell state switching from being activated to deactivated.
Proposal: For semi-static PUCCH carrier switching, no special handling on top of the legacy spec is needed, i.e., UE applies PUCCH cell switching pattern based on the following time points:
· If a UE receives in a PDSCH an activation command for the SCell ending in slot n, the UE applies the PUCCH cell switching time-domain pattern from the first PCell slot after SCell is active, where the active timing is determined to be no later than the minimum requirement defined in TS 38.133.
· If a UE receives in a PDSCH a deactivation command for the SCell ending in slot n/the sCellDeactivationTimer associated with the SCell expires in slot n, it’s left to UE implementation to stop applying the PUCCH cell switching time-domain pattern no later than the minimum requirement defined in TS38.133.
· If a UE detects a DCI indicating SCell from dormancy to active, the UE applies the PUCCH cell switching time-domain pattern from the first PCell slot no later than the time duration specified in TS 38.133.
· If a UE detects a DCI indicating SCell dormancy, it’s left to UE implementation to stop applying the PUCCH cell switching time-domain pattern no later than the time duration specified in TS 38.133.
Conclusions
According to the discussions, following proposal is provided:
Proposal: For semi-static PUCCH carrier switching, no special handling on top of the legacy spec is needed, i.e., UE applies PUCCH cell switching pattern based on the following time points:
· If a UE receives in a PDSCH an activation command for the SCell ending in slot n, the UE applies the PUCCH cell switching time-domain pattern from the first PCell slot after SCell is active, where the active timing is determined to be no later than the minimum requirement defined in TS 38.133.
· If a UE receives in a PDSCH a deactivation command for the SCell ending in slot n/the sCellDeactivationTimer associated with the SCell expires in slot n, it’s left to UE implementation to stop applying the PUCCH cell switching time-domain pattern no later than the minimum requirement defined in TS38.133.
· If a UE detects a DCI indicating SCell from dormancy to active, the UE applies the PUCCH cell switching time-domain pattern from the first PCell slot no later than the time duration specified in TS 38.133.
· If a UE detects a DCI indicating SCell dormancy, it’s left to UE implementation to stop applying the PUCCH cell switching time-domain pattern no later than the time duration specified in TS 38.133.
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