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1. Introduction
In RAN4#98bis-e meeting, we discussed the PUCCH SCell activation/deactivation requirements, and approved a way forward [1]. Some agreements have been reached for following issues:
Issue 1-1-6: Known/unknown condition for PUCCH SCell activation?
· The known and unknown condition for Scell activation can be reused for PUCCH Scell.
Issue 1-4-1: Interruption requirements for PUCCH Scell activation in valid TA case
· Reuse the existing requirement for Scell activation in Rel-15.
Sub-topic 1-6: Interruption requirements for PUCCH Scell deactivation
· Reuse the existing requirement for Scell deactivation in Rel-15. 
Sub-topic 1-7: PUCCH SCell deactivation delay requirement for activated PUCCH SCell with multiple Scells
· Reuse the SCell deactivation delay requirement for activated SCell with multiple downlink SCells specified in section 8.3.8 of TS 38.133, which is (( THARQ+ 3ms)/ NR slot length). 
Most issues are FFS and have multiple options. This document will further discuss the issues for PUCCH SCell activation/deactivation and present our understanding and proposals.

2. Discussion
The following issues have not reached agreements. Here we will discuss these issues and present out understanding one by one.
Issue 1-1-1: The ending point of PUCCH SCell activation?
For valid TA case, the ending point of PUCCH SCell activation is the point when UE transmit valid CSI report. What cell CSI report on should be scheduled by network, it can be SpCell or PUCCH SCell.
For invalid TA case, the ending point of some requirement in NR can be reference. Ending points of delay requirements for the different procedures are defined in TS38.133 [2] as:
· UE transmit PRACH on PCell for handover delay requirement;
· UE transmit PRACH on PSCell for PSCell addition delay requirement;
From above definition on ending point of delay requirement, we can see the basic criterion should be the first transmission. When UE transmit PRACH, it indicates network the UE receiver and transmitter for PUCCH SCell are ready. PUCCH SCell is activated for the UE. So the ending point for PUCCH SCell activation delay requirement should be defined as UE transmit PRACH on PUCCH SCell if TA is not valid in NR specification.
Proposal 1: If the TA is valid, the ending point of PUCCH SCell activation is UE transmit valid CSI report on cell scheduled by network. If the TA is not valid, the ending point of PUCCH SCell activation should be defined at the point UE transmit PRACH on PUCCH SCell.

Issue 1-1-3: Whether the beam information (SSB index) of PUCCH Scell is needed to be indicated to NW?
We agree the following conclusion in last meeting:
· If the target PUCCH Scell is known, no need to indicate the beam information to network for determining the associated SSB in PDCCH order for RA, i.e., no additional SSB based beam measurement is needed.
· If the target PUCCH Scell is unknown cell in FR2:
· If there is at least one active serving cell on that FR2 band (following the same conditions in TS38.133 section 8.3.2 for intra-band FR2 Scell activation), no need to indicate the beam information to network for determining the associated SSB in PDCCH order for RA.
· If there is no active serving cell on that FR2 band, need to indicate the beam information to network for determining the associated SSB in PDCCH order for RA.
For the target PUCCH Scell is unknown cell in FR1, there is not agreement. We agree that following option:
· If it is contiguous to an active serving cell in the same band (following the same conditions in TS38.133 section 8.3.2 for intra-band contiguous FR1 Scell activation), no need to indicate the beam information to network for determining the associated SSB in PDCCH order for RA.
· If there is no contiguous active serving cell on that FR1 band, need to indicate the beam information to network for determining the associated SSB in PDCCH order for RA.
Proposal 2: Adopt above agreements and proposals for beam information (SSB index) of PUCCH Scell indication.

Issue 1-1-3b: If the conclusion of issue 1-1-3 is the beam information of PUCCH Scell is needed to be indicated to NW (maybe in certain cases), how to resolve the indication issue (e.g. the procedure)?
We agree that option in last meeting as:
· The valid case:
· UE may measure the quality of the PUCCH SCell and report the beam information to network via SpCell.
· Network transmits the downlink signals via the beam reported by UE and UE can transmit the uplink signals with valid TA.
· The invalid case:
· UE may measure the quality of the PUCCH SCell and report the beam information to network via SpCell.
· Network will indicate the PDCCH order to UE and then UE will trigger the random access procedure for obtaining the TA command.
· After UE obtain the valid TA, UE may transmit the CSI-reporting on its own PUCCH resource.
Proposal 3: Adopt above proposals for beam information indication processing.

Issue 1-1-4: Which cell is the L1-RSRP reporting transmitted for PUCCH SCell activation?
We think the L1-RSRP reporting should be transmitted same as CSI report and beam information indication on SpCell, before the PUCCH SCell is activated.
Proposal 4: L1-RSRP report is transmitted on the SpCell before the PUCCH Scell is activated if L1-RSRP report is needed.

Issue 1-1-5-1: Whether the UL spatial relation is needed for PUCCH SCell activation for valid TA case?
Issue 1-1-5-2: Whether the UL spatial relation is needed for PUCCH SCell activation for invalid TA case?
We agree that only FR2 PUCCH Scell activation will have the issue on the UL spatial relation. If the ending point is defined at UE transmit PRACH, the time for the UL spatial relation will be out of delay requirement for PUCCH SCell activation.
Proposal 5: The UL spatial relation is needed only for FR2 PUCCH SCell activation. The time for the UL spatial relation will be out of delay requirement for PUCCH SCell activation if ending point is defined at UE transmit first valid CSI report for valid TA case and first PRACH for invalid TA case.

Issue 1-1-7: UE capability for FR2 PUCCH SCell (de)activation requirements?
All beam correspondence capability should support FR2 PUCCH Scell activation. We propose the ending point of PUCCH Scell activation is defined at UE transmit first PRACH. How UE to get uplink beam information should be out of the delay requirements for FR2 PUCCH Scell activation. 
Proposal 6: UE UL special capability can be not considred if ending point of PUCCH Scell activation is defined at UE transmit first PRACH.

Issue 1-2: PUCCH Scell activation delay requirement for valid TA case
We think the UL spatial relation activation of PUCCH in target being-activated Scell should be done after UE transmit first valid CSI report. The time of UL spatial relation activation of PUCCH should be out of delay requirement for PUCCH Scell activation.
Proposal 7: Reuse the Rel-15 SCell activation delay requirement for valid TA case, i.e. (( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length).

Issue 1-3-1: The PUCCH SCell activation requirements for invalid TA case
For invalid TA case of known PUCCH SCell, we think folwoing additonal time period should be considered after (THARQ + Tactivation_time +TCSI_Reporting):
· Time for SSB index reading and transmission if needed. 
· Time waiting PDCCH to trigger UE transmit PRACH.
· T1, the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell.
For unknown PUCCH SCell, cell search time should be included.
Proposal 8: The PUCCH SCell activation requirements for invalid TA case is:
Delay = (( THARQ + Tactivation_time + TCell_search + TCSI_Reporting + TSSB index + TPDCCH + T1)/ NR slot length)
TCell_search = 0 if PUCCH SCell is known.
TSSB index = 0 if PUCCH SCell is known or ‘ssb-PositionInBurst’ indicates only one SSB.

Issue 1-3-2: the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell (i.e. T1)
Proposal 9: Support the option that T1 is up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in the table 8.1-1 of TS 38.213.

Issue 1-3-3: the delay for obtaining a valid TA command for the sTAG to which the SCell configured with PUCCH belongs (i.e. T2)
Proposal 10: T2 should not be considered in the delay requirements for PUCCH SCell activation.

Issue 1-3-4: the delay for applying the received TA for uplink transmission on target PUCCH SCell being activated (i.e. T3)
Proposal 11: T3 should not be considered in the delay requirements for PUCCH SCell activation.

Issue 1-4-2: Interruption requirements for PUCCH Scell activation in invalid TA case
Proposal 12: Reuse the interruption requirement of normal Scell activation.

Issue 1-5: Applicability of PUCCH Scell activation requirements
We agree the option 1 in [1], i.e.
· The PUCCH Scell activation delay requirement shall apply provided that,
· The UE has received a PDCCH order to initiate RA procedure on the PUCCH Scell within Tactivate_basic otherwise additional delay to activate the Scell is expected; and
· No interruption occurs in same FR as the target PUCCH Scell during the Scell activation procedure if UE supports per-FR MG, otherwise the PUCCH Scell activation delay can be extended, and
· No interruption occurs during the Scell activation procedure if UE does not support per-FR MG, otherwise the PUCCH Scell activation delay can be extended.
· The above interruption is caused by factor defined in TS38.133 section 8.2.1.1 for EN-DC, in TS38.133 section 8.2.2.1 for NR SA, in TS38.133 section 8.2.3.1 for NE-DC and in TS38.133 section 8.2.4.1 for NR-DC. 
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3. Conclusion
This document discussed the topic of PUCCH SCell activation/deactivation and presented following proposals:
Proposal 1: If the TA is valid, the ending point of PUCCH SCell activation is UE transmit valid CSI report on cell scheduled by network. If the TA is not valid, the ending point of PUCCH SCell activation should be defined at the point UE transmit PRACH on PUCCH SCell.
Proposal 2: Adopt above agreements and proposals for beam information (SSB index) of PUCCH Scell indication.
Proposal 3: Adopt above proposals for beam information indication processing.
Proposal 4: L1-RSRP report is transmitted on the SpCell before the PUCCH Scell is activated if L1-RSRP report is needed.
Proposal 5: The UL spatial relation is needed only for FR2 PUCCH SCell activation. The time for the UL spatial relation will be out of delay requirement for PUCCH SCell activation if ending point is defined at UE transmit first valid CSI report for valid TA case and first PRACH for invalid TA case.
Proposal 6: UE UL special capability can be not considred if ending point of PUCCH Scell activation is defined at UE transmit first PRACH.
Proposal 7: Reuse the Rel-15 SCell activation delay requirement for valid TA case, i.e. (( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length).
Proposal 8: The PUCCH SCell activation requirements for invalid TA case is:
Delay = (( THARQ + Tactivation_time + TCell_search + TCSI_Reporting + TSSB index + TPDCCH + T1)/ NR slot length)
TCell_search = 0 if PUCCH SCell is known.
TSSB index = 0 if PUCCH SCell is known or ‘ssb-PositionInBurst’ indicates only one SSB.
Proposal 9: Support the option that T1 is up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in the table 8.1-1 of TS 38.213.
Proposal 10: T2 should not be considered in the delay requirements for PUCCH SCell activation.
Proposal 11: T3 should not be considered in the delay requirements for PUCCH SCell activation.
Proposal 12: Reuse the interruption requirement of normal Scell activation.
Proposal 13: Adopt applicability of PUCCH Scell activation requirements of option 1 in WF.
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