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1. Introduction
At RAN 89 meeting the WI related to Rel-17 RRM further enhancement was agreed at [1], the justification and objectives of PUCCH SCell activation and deactivation are copied below for reference: 

· PUCCH SCell activation/deactivation
· Justification

· From release 15 NR, the two PUCCH groups are optionally supported by the UE. However, the PUCCH SCell activation requirement is missing in RAN4 RRM.

· Objective

· Specify SCell Activation Delay Requirement for Deactivated PUCCH SCell (including valid TA and invalid TA)

· Specify SCell Activation Delay Requirement for Deactivated PUCCH SCell with Multiple SCells (including valid TA and invalid TA)

· Specify SCell Deactivation Delay Requirement for Activated PUCCH SCell

· Specify SCell Deactivation Delay Requirement for Activated PUCCH SCell with Multiple SCells.

Plenty agreements were obtained at RAN4 100e meeting. In this contribution, we provide our further consideration on remaining issues for PUCCH SCell activation/deactivation delay.
2. Discussion
1. Beam information for PUCCH SCell activation
Issue 1-2-4: Whether the UL spatial relation is needed for PUCCH SCell activation in FR2 for invalid TA case?
Agreement: 
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?
Agreement: 
The time uncertainty of the MAC CE for UL spatial relation activation of PUCCH in target being-activated SCell shall be considered. 
· FFS: No extra delay time is needed if spatial relation activation command and TCI activation command are received in the same MAC CE.

And the following issues are still open:
· Whether the CSI reporting type (periodic, aperiodic, semi-persistent) about PUCCH SCell activation is needed to be specified?
· Option 1: No. Any kind of reporting type can be used for the PUCCH SCell activation procedure. 
· Option 2: Periodic and semi-persistent CSI reporting shall be considered for PUCCH SCell activation, like the legacy SCell activation requirement. FFS for aperiodic CSI reporting. 
· Option 3: FFS. 
For the CSI reporting type, we do not see any particular reason to prevent any reporting type from being used. From the configuration point of view, aperiodic CSI reporting requires DCI triggering or MAC CE and DCI triggering, which means the PUCCH SCell activation/deactivation may not be a typical user case where aperiodic CSI reporting applies. Hence we prefer option 2 for this issue. 
Proposal 1: Periodic and semi-persistent CSI reporting should be considered for PUCCH SCell activation.
2. PUCCH Scell activation delay requirement for invalid TA case
For this issue, the following agreement was achieved at RAN4 100e meeting:
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.
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.
· The PUCCH SCell activation requirements for invalid TA case 
The following options were available after RAN4 100e meeting. 
· Option 1: (CATT)

· Delay = (( THARQ + Tactivation_time + TCSI_Reporting + TPDCCH + T1 + T2 + T3)/ NR slot length) for invalid TA case. 
· 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.
· Option 2: (NTT DOCOMO, Apple, Xiaomi, MTK, vivo, OPPO, Ericsson, Qualcomm, Huawei, Intel)
· If UE does not have the valid TA on the PUCCH Scell being activated, an additional UL synchronization procedure to obtain the valid TA comparing to ( THARQ + Tactivation_time +TCSI_Reporting) shall be considered which including the following factors:

· the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH Scell(T1);

· the delay for obtaining a valid TA command for the sTAG to which the Scell configured with PUCCH belongs(T2);

· the delay for applying the received TA for uplink transmission(T3)

· Option 3: (CMCC)
· For DL, the Scell activation delay is: (( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length)

· For UL, the Scell activation delay is: except THARQ + Tactivation_time +TCSI_Reporting, additional delay including following parts need to be considered for the Scell activation delay requirements specification:

· the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH Scell

· the delay for obtaining a valid TA command for the sTAG

· the delay for applying the received TA for uplink transmission

· Option 4: (Nokia)
· If the UE does not have a valid TA for transmitting on an Scell, the UE shall be capable to perform downlink actions related to the Scell activation command for the Scell being activated on the PUCCH Scell no later than in slot [image: image2.png]Tuarg +7T
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· If the UE does not have a valid TA for transmitting on an Scell, the UE shall be capable to perform uplink actions related to the Scell activation command for the Scell being activated on the PUCCH Scell no later than in slot [image: image4.png]Tuarg +Ta 4T
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, where TRACH is the delay to perform RACH procedure and apply the TA.
· The activation delay requirement for PUCCH Scell shall be defined assuming no dedicated time period for CSI measurements and reporting.
To our understanding, the principles to derive the legacy Scell activation delay requirement for invalid TA scenario can be reused for PUCCH Scell activation scenario. Hence we suggest to reuse T1/T2/T3 parts for the extra delay. In addition we find that a few options have almost same fundamental structure, THARQ + Tactivation_time + TCSI_Reporting + T1 + T2 + T3, the difference could be the detail design on particular parameters.  

Proposal 2: Using option 2 as the baseline for PUCCH Scell activation delay requirement for invalid TA case
· The delay for obtaining a valid TA command for the sTAG to which the Scell configured with PUCCH belongs (i.e. T2)
The following options are available after RAN4 100e meeting
· Option 1: (MTK, Apple, Qualcomm, vivo, Xiaomi, NTT DOCOMO, OPPO, Ericsson, Huawei, CATT, Intel)
· T2 is the delay from slot n + (Tactivate_basic +T1)/NR slot length until UE has obtained a valid TA command for the target PUCCH Scell being activated. Tactivate_basic is the normal Scell activation delay in TS38.133 section 8.3.2. slot n is the slot when UE received PUCCH Scell activation MAC CE. 
· Option 2: (Nokia)
· T2 is the delay from slot n + (THARQ + Tactivatation_time +T1)/NR slot length until UE has obtained a valid TA command for the target PUCCH Scell being activated. Tactivatation_time is defined in TS38.133 section 8.3.2. slot n is the slot when UE received PUCCH Scell activation MAC CE.
One issue is the Tactivate_basic in option 1 is based on requirements from LTE and there is no corresponding denfinition in TS38.133. From TS36.133, Tactivate_basic consists of all related timing component till the end point when a valid CSI is transmitted. This principle can be reused for NR, therefore the value of Tactivate_basic is  [image: image5.png]TraRQ *Tactivation time* TcsI Reporting
NR slot length



.
Since it was already agreed at RAN4 100e that the ending point for PUCCH SCell activation/deactivation is the point when UE transmits valid CSI report on the target PUCCH SCell, CSI reporting time should be included in the total delay time. Hence we support option 1 for this issue.
Proposal 3: Using option 1 for this issue and clarify that the value of Tactivate_basic in option 1 is  [image: image6.png]TraRQ *Tactivation time* TcsI Reporting
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3. Interruption requirements for PUCCH SCell activation
· Interruption requirements for PUCCH Scell activation in invalide TA case

The conclusions from RAN4 100e meeting are listed below:
RAN4 further study the possibility of interruption due to PRACH based on the following options:

· Option 1: (CATT, Nokia)
· Reuse the interruption requirement of normal Scell activation (i.e. not to define the interruption requirement due to PRACH)
· Option 2: (Apple, OPPO, Qualcomm)
· The interruption requirement shall include the existing requirement for Scell activation in Rel-15. 

· Introduce additional interruption by PRACH transmission when target PUCCH Scell RACH has different SCS from spCell data/control channel and UE does not support diffNumerologyAcrossPUCCH-Group.

· FFS: Need to revisit R15 RACH requirement

· For unknown PUCCH Scell activation, whether or not there can be additional interruptions is up to the final solution, if supported

· Option 3: (Ericsson, Huawei, Nokia)
· Ask RAN1 whether this is a valid case and how to prioritize between the channels

For the interruption requirements, existing Rel-15 requirements should be used as the baseline. For the issue whether extra interruption will be considered due to the difference of SCS between target activated PUCCH SCell and spCell, one observation is there is no corresponding requirements defined for Rel-15, hence the necessity needs further study. 

Proposal 4: Use Rel-15 interruption requirements as the baseline for PUCCH SCell activation/deactivation requirements, the necessity of whether to introduce extra interruption is for FFS.    
3. Conclusion
In this contribution, we provide our further views on PUCCH Scell activation and have the following proposals:

Proposal 1: Periodic and semi-persistent CSI reporting should be considered for PUCCH SCell activation.
Proposal 2: Using option 2 as the baseline for PUCCH Scell activation delay requirement for invalid TA case
Proposal 3: Using option 1 for this issue and clarify that the value of Tactivate_basic in option 1 is  [image: image7.png]TraRQ *Tactivation time* TcsI Reporting
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Proposal 4: Use Rel-15 interruption requirements as the baseline for PUCCH SCell activation/deactivation requirements, the necessity of whether to introduce extra interruption is for FFS.    
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