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	Reason for change:
	[bookmark: _GoBack]For semi-static PUCCH cell switching, it was agreed that UE does not apply time-domain pattern and the UCI is to be transmitted on PCell / SPCell / PUCCH SCell if the alternative PUCCH cell (i.e. PUCCH-sCell) is deactivated or the alternative PUCCH Cell is dormant.
In TS38.213, a latest time point is defined for SCell activation/deactivation according to the minimum requirement defined in TS 38.133. UE may apply the corresponding actions in TS 38.321 before the latest time point. A clear time point from when the PUCCH cell switching pattern is applied/not applied is needed; otherwise gNB and UE may have different understandings on PUCCH transmission cell.
Similarly, a clear time point of when UE applies/does not apply the PUCCH cell switching pattern if the SCell state changes between activation/dormancy should be defined. 
Details can be found in R1-2203434. Note that potential time ambiguity cannot be handled by the network, e.g. gNB keeps indicating slots on the PCell for PUCCH transmission for some more milliseconds at least for semi-static PUCCH, such as SPS HARQ-ACK. UE may transmit on either PCell or PUCCH sSCell based on the PUCCH cell switching pattern which cannot be dynamically changed. A clearly defined time point would be beneficial to ensure there is no timing misalignment between gNB and UE when to apply the PUCCH cell switching pattern.

	
	

	Summary of change:
	Define the time points for UE to apply the PUCCH cell switching pattern as below:
1) 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];
2) 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;
3) 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;
4) 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;
5) 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].

	
	

	Consequences if not approved:
	gNB and UE may have different understandings on PUCCH transmission cell when PUCCH cell switching is configured and the state of PUCCH sSCell changes between active/inactive/dormancy.
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	Other comments:
	Isolated Impact Analysis:
The CR impact is isolated to PUCCH cell switching. The correction may impact both gNB and UE implementation.
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[bookmark: _Toc12021441][bookmark: _Toc20311553][bookmark: _Toc26719378][bookmark: _Toc29894809][bookmark: _Toc29899108][bookmark: _Toc29899526][bookmark: _Toc29917263][bookmark: _Toc36498137][bookmark: _Toc45699163][bookmark: _Toc106629403]4.3	Timing for secondary cell activation / deactivation
If a UE is configured with a SCG, the term 'PCell' in this clause refers to the PSCell of the SCG.
If a UE is configured with a PUCCH-SCell, the term ''PCell ' in this clause refers to the PUCCH-SCell of the secondary PUCCH group.
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 actions related to PUCCH cell switching associated with the secondary cell defined in Clause 9.A that the UE applies from the first slot for a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell after the minimum requirement defined in [10, TS 38.133]..
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 and the actions related to PUCCH cell switching associated with the secondary cell defined in Clause 9.A 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, and the actions related to PUCCH cell switching associated with the secondary cell defined in Clause 9.A which the UE applies from the first slot for a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell after slot [image: ] where [image: ] is the SCS configuration for PDSCH reception on the secondary cell.
<Unchanged texts are omitted>
[bookmark: _Toc106629431]9.A	PUCCH cell switching
This clause is applicable when a UE is provided a PUCCH-sSCell by pucch-sSCell and the PUCCH-sSCell is activated and does not have a dormant UL/DL active BWP. 
A UE can be provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern. Each bit of the pattern corresponds to a slot for a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell with a value of '0' or a value of '1' indicating, respectively, the PCell or the PUCCH-sSCell as the cell for PUCCH transmissions during the slot of the reference SCS configuration. The UE does not transmit a PUCCH in a slot on a cell if the pattern indicates a different cell for PUCCH transmission during the slot. A slot on the active UL BWP of the PUCCH-sSCell does not overlap with more than one slot on the active UL BWP of the PCell. If a slot for the active UL BWP of the PCell overlaps with more than one slot on the active BWP of the PUCCH-sSCell and the UE would transmit a PUCCH on the PUCCH-sSCell, the UE considers the first of the overlapping slots for the PUCCH transmission on the PUCCH-sSCell.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]With reference to slots for a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell, when a UE receives a DCI indicating SCell dormant, the UE stops to apply the PUCCH cell switching pattern from the first slot after slot , where slot  is the slot indicated for PUCCH transmission with HARQ-ACK information corresponding to the DCI.
When a UE receives a DCI indicating active BWP change from dormancy BWP, the UE applies the PUCCH cell switching pattern from the first slot for a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell after a time duration in which UE is not required to receive or transmit in the SCell defined in [10, TS 38.133].
If a UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, a corresponding DCI format associated with generation of HARQ-ACK information by the UE can include a PUCCH cell indicator field [5, TS 38.212] with a value of '0' or a value of '1' indicating, respectively, whether a PUCCH transmission with the HARQ-ACK information by the UE is on the PCell or on the PUCCH-sSCell. When the UE transmits a PUCCH with HARQ-ACK information that is associated only with SPS PDSCH receptions, the UE transmits the PUCCH on the PCell. The UE does not expect the PUCCH cell indicator field to indicate the PUCCH-sSCell for a PUCCH transmission in a slot that overlaps with a slot on the PCell where the UE would transmit another PUCCH of same or different priority index.
A UE transmits a PUCCH on a PUCCH-sSCell with a power that the UE determines as described in clause 7.2.1, where the UE applies 
-	a p0-PUCCH-Value from pucch-PowerControl in PUCCH-Config for the PUCCH-sSCell for the determination of 
-	a pucch-PathlossReferenceRS-Id from pucch-PowerControl in PUCCH-Config for the PUCCH-sSCell for the determination of 
-	a PUCCH power control adjustment state  for active UL BWP  of the UL carrier of PUCCH-sSCell  and PUCCH transmission occasion  where  is a TPC command value included in a DCI format associated with generation of HARQ-ACK information for multiplexing in a PUCCH transmission on the PUCCH-sSCell as indicated either by a pucch-sSCellPattern or by a PUCCH cell indicator field in the DCI format, or provided by DCI format 2_2 with CRC scrambled by TPC-PUCCH-RNTI for the PUCCH-sSCell as described in clause 11.3
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