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1. Introduction
In RAN4#99e 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 procedure for valid TA case?
· For valid TA case, the ending point of PUCCH SCell activation should be the point when UE transmit valid CSI report on target PUCCH SCell
· Issue 1-2-1: Whether the beam information (SSB index) of PUCCH SCell is needed to be indicated to NW for unknown cell in FR2?
· Agreements 
· 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.
· Otherwise, need to indicate the beam information to network for determining the associated SSB in PDCCH order for RA.
· Note: When capturing the agreements in the specification, the text on known and unknown condition shall be aligned with existing SCell activation requirements.  
· Issue 1-2-2: Whether the beam information (SSB index) of PUCCH SCell is needed to be indicated to NW for unknown cell in FR1?
· Agreements: 
· 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.
· Otherwise, need to indicate the beam information to network for determining the associated SSB in PDCCH order for RA.
· Issue 1-2-4: Which cell is the L1-RSRP reporting transmitted for PUCCH SCell activation?
· Agreements: 
· L1-RSRP report is one kind of CSI report, and the same solution of CSI report in issue 1-2-3 can be applied. 
· Issue 1-2-5: Whether the UL spatial relation is needed for PUCCH Scell activation? 
· Agreements:
· The UL spatial relation of PUCCH on target being-activated Scell should be considered for PUCCH Scell activation for valid case. 
· The UL spatial relation of PUCCH on target being-activated Scell should be considered for PUCCH Scell activation in FR2 only. 
· the time uncertainty of the MAC CE for UL spatial relation activation of PUCCH in target being-activated Scell shall be defined in the baseline FR2 Scell activation delay part (Tactivate_basic). Details are FFS. 
· FFS: whether the UL spatial relation of PUCCH on target being-activated Scell should be considered for PUCCH Scell activation for invalid case. 
· Issue 1-5-2: the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell (i.e. T1) 
· Agreements:
· 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 

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 1-1-2: The ending point of PUCCH SCell activation procedure for invalid TA case?
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. If the ending point is still defined the point when UE transmit valid CSI report on target PUCCH SCell, the delay will include PUCCH SCell activation procedure and random access procedure for UE on PUCCH SCell. The requirement and test for random access procedure is not the task for specifying the requirement of PUCCH SCell activation. 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 invalid, the ending point of PUCCH SCell activation should be defined at the point when UE transmit PRACH on PUCCH SCell.

Issue 1-2-3: How to indicate the beam information for PUCCH SCell activation (The procedure for beam indication for PUCCH SCell activation)?
It is clear that the beam information of PUCCH SCell can only be indicated via SpCell before PUCCH Scell activation. This issue doesn’t need further discusstion.
Proposal 2: The downlink beam information of PUCCH SCell can only be indicated via SpCell by UE before PUCCH Scell activation.

Issue 1-2-5: Whether the UL spatial relation is needed for PUCCH Scell activation? 
Issue 1-2-5a: Whether the UL spatial relation of PUCCH on target being-activated Scell should be considered for PUCCH Scell activation for invalid case? 
For the two issues, it is FFS that detail for UL spatial relation for valid case and whether the UL spatial relation of PUCCH on target being-activated Scell should be considered for PUCCH Scell activation for invalid case.
There are two type of UE defined and indicated by IE beamCorrespondenceWithoutUL-BeamSweeping. If FR2 UE support uplink beam correspondence without UL beam sweeping, the UE can set its uplink beam based direction of DL signal. No related time is needed in the requirements for PUCCH Scell activation. If UE doesn’t support beamCorrespondenceWithoutUL-BeamSweeping, network will schedule some SRS resource based on UE capability IE uplinkBeamManagement to let UE tansmit SRS on every direction to decide the uplink spatial relation. For the PUCCH Scell activation, the network should schedule some PRACH resource to let UE get the uplink spatial relation.
We think the UL spatial relation of PUCCH on target being-activated Scell should be considered for FR2 UE which sent CSI-RS report on the PUCCH Scell activated for invalid TA case. But if the ending point of PUCCH SCell activation is defined at the point when UE transmit first PRACH on PUCCH Scell, the time for the UL spatial relation can not be considered in delay requirements for PUCCH SCell activation.
Proposal 3: UL spatial relation is needed for FR2 UE for invalid TA case. But the time for the UL spatial relation is not considered in delay requirements for PUCCH SCell activation if the ending point is defined at the point when UE transmit the first PRACH.

New Issue 1-2-6: Whether the beam information (L1-RSRP measurement result) of PUCCH SCell for TCI determination is needed or not for unknown cell?
[bookmark: OLE_LINK124][bookmark: OLE_LINK125][bookmark: OLE_LINK126][bookmark: OLE_LINK127]The beam information of PUCCH SCell for TCI determination is needed for the unknown cell with no activated serving cell on the same band. But we think this case is corner case and is not necessary to define delay requirement for PUCCH Scell activation for the case that network doesn’t know the downlink beam information for PUCCH Scell activation.
Proposal 4: The beam information of PUCCH SCell for TCI determination is needed for unknown cell with no activated serving cell on the same band. But it isn’t necessary to define delay requirement for PUCCH Scell activation for the corner case that network doesn’t know the downlink beam information for PUCCH Scell activation.

Sub-topic 1-3: UE capability for PUCCH SCell activation requirements
The PUCCH SCell activation requirements will be applied for UE supporting beamCorrespondenceWithoutUL-BeamSweeping or not. The requirements will be same as the ending point of PUCCH SCell activation defined at UE transmit first PRACH.
Proposal 5: The PUCCH SCell activation requirements will be applied for two capability UE for supporting beamCorrespondenceWithoutUL-BeamSweeping or not.

Sub-topic 1-4: PUCCH Scell activation delay requirement for valid TA case
[bookmark: OLE_LINK119][bookmark: OLE_LINK120][bookmark: OLE_LINK121]For valid TA case, the TA will be maintained, and the DL and UL spatial relation should be assumed known. The time of spatial relation should not be included in delay requirements of PUCCH SCell activation. UE can report CSI on PUCCH SCell directly. It is proposed to reuse the Rel-15 SCell activation delay requirement for valid TA case, i.e. ((THARQ + Tactivation_time + TCSI_Reporting)/ NR slot length).
Proposal 6: Reuse the Rel-15 SCell activation delay requirement for valid TA case, i.e. ((THARQ + Tactivation_time + TCSI_Reporting)/ NR slot length).

Issue 1-5-1: The PUCCH SCell activation requirements for invalid TA case
There are two case, i.e the PUCCH SCell is known or unknown for invalid TA case. For known PUCCH SCell, the DL spatila relation can be assumed known, and network can schedule UE to transmit PRACH to get TA. For unknown PUCCH SCell case, RAN4 should only define the requirements for the case that the DL spatial relation can be assumed known such as having QCLed activated serving Cell on the same band. So no UE measurement report is needed. For known PUCCH SCell, the PUCCH SCell activation requirements for invalid TA case is:
Delay = (( THARQ + Tactivation_time + TSearch + TCSI_Reporting + TPDCCH + T1)/ NR slot length)
TSearch = SMTC, is the cell search time for unknown PUCCH SCell, and TSearch = 0 for known PUCCH SCell
TPDCCH is time from the end of basic SCell activation to the start of PDCCH signal receiving for PRACH transmission. If the PDCCH signal is sent during TCSI_Reporting, TPDCCH  = 0.
Proposal 7: Delay = (( THARQ + Tactivation_time + TCSI_Reporting + TPDCCH + T1)/ NR slot length) for invalid TA case. 
TSearch = SMTC, is the cell search time for unknown PUCCH SCell, and TSearch = 0 for known PUCCH SCell
TPDCCH is time from the end of basic SCell activation to the start of PDCCH signal receiving for PRACH transmission. If the PDCCH signal is sent during TCSI_Reporting, TPDCCH  = 0.

Issue 1-5-1a: Whether to define separated requirements for downlink actions and uplink actions? 
Proposal 8: Don’t define separated requirements for downlink actions and uplink actions since it is hard and not necessary to have the downlink test point.

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) 
[bookmark: OLE_LINK122][bookmark: OLE_LINK123]Proposal 9: T2  is not needed in the delay requirements for PUCCH SCell activation.

Issue 1-5-4: the delay for applying the received TA for uplink transmission on target PUCCH SCell being activated (i.e. T3) 
Proposal 10: T3 is not needed in the delay requirements for PUCCH SCell activation.

Sub-topic 1-6:  Interruption requirements for PUCCH SCell activation in invalide TA case
The network should avoid scheduling UE sinmultieously transmiting target PUCCH SCell RACH which has different SCS from spCell data/control channel when UE does not support diffNumerologyAcrossPUCCH-Group. So the interruption by transmiting PUCCH SCell RACH should not be considered.
Proposal 11: Reuse the interruption requirement of normal Scell activation.

Sub-topic 1-7: Applicability of PUCCH SCell activation requirements
We prefer it can be considered in later release for the requirements of activation for the cases of two PUCCH SCell in Multi TAG.
Proposal 12: 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 TCSI_Reporting (can’t earlier than THARQ + Tactivation_time) otherwise additional delay to activate the Scell is expected as TPDCCH defined in proposal 7; 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.

Based on the work plan agreed in RAN4#97 [3], an initial draft CR on TS38.133 for requirements for PUCCH SCell activation/deactivation is presented in another paper for discussion [4].

3. Conclusion
This document discussed the topic of PUCCH SCell activation/deactivation and presented following proposals:
Proposal 1: If the TA is invalid, the ending point of PUCCH SCell activation should be defined at the point when UE transmit PRACH on PUCCH SCell.
Proposal 2: The downlink beam information of PUCCH SCell can only be indicated via SpCell by UE before PUCCH Scell activation.
Proposal 3: UL spatial relation is needed for FR2 UE for invalid TA case. But the time for the UL spatial relation is not considered in delay requirements for PUCCH SCell activation if the ending point is defined at the point when UE transmit the first PRACH.
Proposal 4: The beam information of PUCCH SCell for TCI determination is needed for unknown cell with no activated serving cell on the same band. But it isn’t necessary to define delay requirement for PUCCH Scell activation for the corner case that network doesn’t know the downlink beam information for PUCCH Scell activation.
Proposal 5: The PUCCH SCell activation requirements will be applied for two capability UE for supporting beamCorrespondenceWithoutUL-BeamSweeping or not.
Proposal 6: Reuse the Rel-15 SCell activation delay requirement for valid TA case, i.e. ((THARQ + Tactivation_time + TCSI_Reporting)/ NR slot length).
Proposal 7: Delay = (( THARQ + Tactivation_time + TCSI_Reporting + TPDCCH + T1)/ NR slot length) for invalid TA case. 
TSearch = SMTC, is the cell search time for unknown PUCCH SCell, and TSearch = 0 for known PUCCH SCell
TPDCCH is time from the end of basic SCell activation to the start of PDCCH signal receiving for PRACH transmission. If the PDCCH signal is sent during TCSI_Reporting, TPDCCH  = 0.
Proposal 8: Don’t define separated requirements for downlink actions and uplink actions since it is hard and not necessary to have the downlink test point.
Proposal 9: T2  is not needed in the delay requirements for PUCCH SCell activation.
Proposal 10: T3 is not needed in the delay requirements for PUCCH SCell activation.
Proposal 11: Reuse the interruption requirement of normal Scell activation.
Proposal 12: 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 TCSI_Reporting (can’t earlier than THARQ + Tactivation_time) otherwise additional delay to activate the Scell is expected as TPDCCH defined in proposal 7; 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.

An initial draft CR on TS38.133 for requirements for PUCCH SCell activation/deactivation is presented in another paper for discussion [4].
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