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1. Introduction
In RAN4#100e meeting, we discussed the PUCCH SCell activation/deactivation requirements, and approved a way forward [1]. Some agreements have been reached for following issues:
Issue 1-1-1: The ending point of PUCCH SCell activation for invalid TA case?
· The point when UE transmits valid CSI report on the target PUCCH SCell
· Note: Network is not precluded to schedule UE with DL/UL transmission before the ending point but UE performance is not guaranteed
Issue 1-2-1: How to indicate the beam information for PUCCH Scell activation for unknown cell (The procedure for beam indication for PUCCH Scell activation)?
· RAN4 send LS to RAN1/2 asking for the feasibility and potential solutions for the support of PUCCH SCell activation procedure for unknown cell.
Issue 1-2-4: Whether the UL spatial relation is needed for PUCCH SCell activation in FR2 for invalid TA case?
· The UL spatial relation is needed for PUCCH SCell activation in FR2 for invalid TA case. 
Issue 1-2-5: If the answer of issue 1-2-4 is yes, whether the extra delay time due to UL spatial relation activation is needed for PUCCH SCell activation requirements?
· The time uncertainty of the MAC CE for UL spatial relation activation of PUCCH in target being-activated SCell shall be considered.
Issue 1-3-1: PUCCH Scell activation requirements applicability regarding to UE capability?
· For UEs do not support beamCorrespondenceWithoutUL-BeamSweeping, FR2 PUCCH Scell (de)activation requirements are not applied. 
Issue 1-4-1: Whether the Tx power of target PUCCH should be considered in PUCCH Scell activation requirements?
· The Tx power of target PUCCH should be considered in PUCCH SCell activation requirements.
Issue 1-4-2: PUCCH SCell activation delay requirement for valid TA case?
· In FR1, reuse the Rel-15 SCell activation delay requirement which is ((THARQ+Tactivation_time+TCSI_Reporting)/NR slot length). 
· In FR2, use normal SCell activation delay (i.e., (THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length ) in TS38.133 section 8.3.2 as baseline, but the time uncertainty of the single MAC CE for both UL spatial relation and PL-RS activation of PUCCH in target being-activated SCell shall be considered in the baseline Tactivation_time.
Issue 1-5-2: Whether to define separated requirements for downlink actions and uplink actions?
· The timeline for downlink actions and uplink actions could be clarified in the spec similar as LTE, but the delay requirement shall be specified covering DL/UL actions for PUCCH Scell activation with invalid TA.
Issue 1-5-4: the delay for applying the received TA for uplink transmission on target PUCCH Scell being activated (i.e. T3)
· T3 is the delay for applying the received TA for uplink transmission on target PUCCH Scell being activated, and greater than or equal to k+1 slot, where k is defined in clause 4.2 in TS 38.213.
Issue 1-7-3: Applicability on SSB configuration: 
· No requirement defined when the target PUCCH SCell is a SSB-less SCell (i.e. SSB is not configured).

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 our understanding one by one.
Issue 1-2-2: Whether the CSI reporting type (periodic, aperiodic, semi-persistent) about PUCCH SCell activation is needed to be specified?
For valid TA case, periodic and semi-persistent CSI reporting shall be considered for PUCCH SCell activation, due to the UE is required to send CSI report from n+k slot and the ending point of activation is when UE transmits valid CSI report on the target PUCCH SCell. The aperiodic CSI reporting is not applied for the case.
For invalid TA case, the UE can’t send CSI report on PUCCH SCell due to no valid TA until completing random access processing. A valid CSI report will be sent on MSG3 after UE completing random access processing. Aperiodic CSI reporting will be applied for these cases. But periodic and semi-persistent CSI reporting should also be applied, and can be configured and sent to UE with MSG2, or in activation command as that in normal SCell activation. How to configure the resource for CSI reporting is based on network implementation. Same as the requirement for normal SCell activation, the CSI reporting type about PUCCH SCell activation need not to be specified in specification.
Proposal 1: The CSI reporting type about PUCCH SCell activation need not to be specified in specification.

Issue 1-2-3: Whether the beam information (L1-RSRP measurement result) of PUCCH SCell for TCI determination is needed or not for unknown cell?
We prefer option 1, i.e. if there is at least one contiguous active serving cell on same FR1 or FR2 band (following the same conditions in TS38.133 section 8.3.2 for intra-band Scell activation), no need to indicate the beam information of PUCCH SCell to network for TCI determination. Otherwise, need to indicate the beam information of PUCCH SCell to network for TCI determination.
Proposal 2: Option 1 in WF [1] is preferred, i.e if there is at least one contiguous active serving cell on same FR1 or FR2 band (following the same conditions in TS38.133 section 8.3.2 for intra-band Scell activation), no need to indicate the beam information of PUCCH SCell to network for TCI determination. Otherwise, it is need.

[bookmark: OLE_LINK15][bookmark: OLE_LINK18]Issue 1-2-5: If the answer of issue 1-2-4 is yes, whether the extra delay time due to UL spatial relation activation is needed for PUCCH SCell activation requirements?
It is agreed that the time uncertainty of the MAC CE for UL spatial relation activation of PUCCH in target being-activated SCell shall be considered. But it is FFS for no extra delay time is needed if spatial relation activation command and TCI activation command are received in the same MAC CE. It is agreed in last meeting that FR2 PUCCH Scell (de)activation requirements are not applied for UEs which do not support beamCorrespondenceWithoutUL-BeamSweeping. So UE can set its uplink beam based on downlink signal. UE should have sufficient time for spatial relation activation for sending PRACH after receiving PDCCH command.
Proposal 3: No extra delay time is needed due to UL spatial relation activation for PUCCH SCell activation requirements.

Issue 1-4-2: PUCCH Scell activation delay requirement for valid TA case?
It is FFS in WF[1] whether additional delay will be introduced due to the time uncertainty of the single MAC CE for both UL spatial relation and PL-RS activation of PUCCH in target being-activated SCell. We think the Tactivation_time in baseline requirement includes measurement time, and 5ms for measurement calculation, the time for UL spatial relation and transmit power setting should be very short and can be ignored. It can be included in the 5ms. No additional delay need to be introduced due to this time uncertainty. 
Proposal 4: No additional delay need to be introduced due to the time uncertainty of the single MAC CE for both UL spatial relation and PL-RS activation of PUCCH in target being-activated SCell.

Issue 1-5-1: The PUCCH SCell activation requirements for invalid TA case
It is FFS with 4 options in WF [1]. These options are consensus that additional UL synchronization procedure to obtain the valid TA comparing to normal SCell activation is needed, i.e. THARQ + Tactivation_time + TCSI_Reporting + T1 + T2 + T3
The differences between these options are: option 1 considers TPDCCH (additional delay due to PDCCH not sent timely), option 3 distinguish DL activation delay and UL activation delay, option 4 propose TCSI_Reporting should not be included in delay requirement.
For invalid TA case, TCSI_Reporting should be needed for UE to wait the uplink resource for CSI report after receiving scheduling command in Msg2 and applied after Msg3. The TPDCCH should be also needed for additional delay of PDCCH carrying command which triggers PRACH, and it should be the time duration from THARQ + Tactivation_time to PDCCH. Considering these factors, the PUCCH SCell activation requirements for invalid TA case should be THARQ + Tactivation_time + TPDCCH + T1 + T2 + T3 + TCSI_Reporting
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]Proposal 5: The PUCCH SCell activation requirements for invalid TA case is defined as THARQ + Tactivation_time + TPDCCH + T1 + T2 + T3 + TCSI_Reporting

Issue 1-5-3: the delay for obtaining a valid TA command for the sTAG to which the SCell configured with PUCCH belongs (i.e. T2)
It is FFS with 2 options in WF [1]. We think the T2 is consensus and it is from UE transmit PRACH to obtained a valid TA command. The different between two options is whether including TCSI_Reporting in requirement. It should be discussed in issue 1-5-1.
Proposal 6: it is agreed that T2 is the delay for obtaining a valid TA command from the point that UE transmit PRACH.

Issue 1-6-1: Interruption requirements for PUCCH Scell activation in invalid TA case
We prefer to reuse the interruption requirement of normal SCell activation. It can be clarified that Interruption requirements for PUCCH Scell activation in invalid TA case is not applied for the case of target PUCCH Scell RACH has different SCS from spCell data/control channel and UE does not support diffNumerologyAcrossPUCCH-Group.
Proposal 7: Reuse the interruption requirement of normal Scell activation, and can add clarification that the requirements are not applied for the different numerology case.

Issue 1-7-1: Applicability on interruption: 
It is FFS and has two options in WF [1]. We think the meanings of these options are same but the description is different. It is clearly that the delay requirements of PUCCH SCell activation are applied for no interruption occurs on the PUCCH SCell activation procedure made by action of other cell(s) if UE does not support per-FR MG, or by action of other cell(s) in same FR as the target PUCCH SCell if UE support per-FR MG, otherwise the delay requirements will be extended.
Proposal 8: It is agreed that the delay requirements of PUCCH SCell activation are applied for no interruption occurs on the PUCCH SCell activation procedure made by action of other cell(s) if UE does not support per-FR MG, or by action of other cell(s) in same FR as the target PUCCH SCell if UE support per-FR MG, otherwise the delay requirements will be extended.

Issue 1-7-2: Applicability on PDCCH order receiving:
We know the requirement for basic SCell activation is THARQ + Tactivation_time + TCSI_Reporting and the UE receiver may not ready during THARQ + Tactivation_time. UE may be not able to receive PDCCH order triggerring random access process when the PDCCH order is sent during THARQ + Tactivation_time. So PDCCH order to trigger random access process is not expected earlier than THARQ + Tactivation_time.
Proposal 9: PDCCH order to trigger random access process is not expected earlier than THARQ + Tactivation_time.
For invalid TA case, UE can’t send CSI report on PUCCH SCell before completing random access process. So TCSI_Reporting may not be applied before PRACH transmission. But TPDCCH which is the time interval from THARQ + Tactivation_time until network sent PDCCH order is needed for the case.
Proposal 10: TPDCCH is needed for invalid TA case and TPDCCH is the time interval from THARQ + Tactivation_time until network sent PDCCH order.

Issue 1-7-4: Applicability on use cases: 
It is FFS and having two options in WF [1]. We prefer option 2, i.e. there is no need to bundle the PUCCH Scell with single/multiple TAGs or intra-/inter band cases.
Proposal 11: There is no need to bundle the PUCCH Scell with single/multiple TAGs or intra-/inter band cases.

Issue 1-7-5: Applicability on multiple SCells: 
By our understanding, the PUCCH SCell activation delay requirement shall apply for the activation of multiple SCell with one PUCCH SCell. The requirements for normal SCell activation in this case need further discussion. We prefer the legacy activation delay requirements are also applied for normal SCells activation.
Proposal 12: The PUCCH SCell activation delay requirement shall for the activation of multiple SCell with one PUCCH SCell.

Based on above discussion and proposals, an initial draft CR on TS38.133 for requirements for PUCCH SCell activation/deactivation is presented in another paper for discussion [2].

3. Conclusion
This document discussed the topic of PUCCH SCell activation/deactivation and presented following proposals:
Proposal 1: The CSI reporting type about PUCCH SCell activation need not to be specified in specification.
Proposal 2: Option 1 in WF [1] is preferred, i.e if there is at least one contiguous active serving cell on same FR1 or FR2 band (following the same conditions in TS38.133 section 8.3.2 for intra-band Scell activation), no need to indicate the beam information of PUCCH SCell to network for TCI determination. Otherwise, it is need.
Proposal 3: No extra delay time is needed due to UL spatial relation activation for PUCCH SCell activation requirements.
Proposal 4: No additional delay need to be introduced due to the time uncertainty of the single MAC CE for both UL spatial relation and PL-RS activation of PUCCH in target being-activated SCell.
Proposal 5: The PUCCH SCell activation requirements for invalid TA case is defined as THARQ + Tactivation_time + TPDCCH + T1 + T2 + T3 + TCSI_Reporting
Proposal 6: it is agreed that T2 is the delay for obtaining a valid TA command from the point that UE transmit PRACH.
Proposal 7: Reuse the interruption requirement of normal Scell activation, and can add clarification that the requirements are not applied for the different numerology case.
Proposal 8: It is agreed that the delay requirements of PUCCH SCell activation are applied for no interruption occurs on the PUCCH SCell activation procedure made by action of other cell(s) if UE does not support per-FR MG, or by action of other cell(s) in same FR as the target PUCCH SCell if UE support per-FR MG, otherwise the delay requirements will be extended.
Proposal 9: PDCCH order to trigger random access process is not expected earlier than THARQ + Tactivation_time.
Proposal 10: TPDCCH is needed for invalid TA case and TPDCCH is the time interval from THARQ + Tactivation_time until network sent PDCCH order.
Proposal 11: There is no need to bundle the PUCCH Scell with single/multiple TAGs or intra-/inter band cases.
Proposal 12: The PUCCH SCell activation delay requirement shall for the activation of multiple SCell with one PUCCH SCell.
An initial draft CR on TS38.133 for requirements for PUCCH SCell activation/deactivation is presented in another paper for discussion [2].
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