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1. Introduction
At the RAN4 #98bis-e meeting, PUCCH SCell activation/deactivation requirement was deeply discussed. The raised issues summarized in approved WF [1] is cited as follows:Issue 1-1-1: The ending point of PUCCH SCell activation?
· The ending point for valid TA case
· The ending point for invalid TA case
Issue 1-1-2: Which cell is the CSI reporting transmitted for PUCCH SCell activation?
· Closed, can be included in the discussion of issue 1-1-1
Issue 1-1-3: Whether the beam information (SSB index) of PUCCH Scell is needed to be indicated to NW?
· The target PUCCH Scell is unknown cell in FR1
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)?
Issue 1-1-4: Which cell is the L1-RSRP reporting transmitted for PUCCH SCell activation?
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?
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 1-1-7: UE capability for FR2 PUCCH SCell (de)activation requirements?
Issue 1-2 PUCCH Scell activation delay requirement for valid TA case
Issue 1-3-1: The PUCCH SCell activation requirements for invalid TA case
Issue 1-3-2: the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell (i.e. T1)
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)
Issue 1-3-4: the delay for applying the received TA for uplink transmission on target PUCCH SCell being activated (i.e. T3)
Issue 1-4-1: Interruption requirements for PUCCH Scell activation in valid TA case
· Reuse the existing requirement for Scell activation in Rel-15.
Issue 1-4-2: Interruption requirements for PUCCH Scell activation in invalid TA case
Issue 1-5 Applicability of PUCCH Scell activation requirements
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). 

In this contribution, we provide our view for these issues.
2. Discussion
2.1. Ending point of PUCCH SCell activation
At the last meeting, the following two options are remained as an agreement for valid TA case:
· Option 1: 
· 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. 
· Option 2: 
· For valid TA case, the ending point of PUCCH SCell activation is the point when UE transmit valid CSI report on a certain cell (SpCell or PUCCH SCell or others, i.e. not to define which cell is used).
During the duscussion, one spec issue was raised that CSI report with cross PUCCH group was not arrowed, hence option 2 cannot be realized and it should be option 1. Additionally, this can be also applicable for invalid TA case.
Proposal 1: For both valid TA case and invalid TA case, the ending point of PUCCH SCell activation should be the point when UE transmit valid CSI report on target PUCCH SCell.
2.2. Beam information (SSB index) of PUCCH Scell
If the target PUCCH SCell is unknown cell in FR1, this issue could not reach the agreement and following issues and options were remained at the last meeting.
· If the target PUCCH SCell is unknown cell in FR1:
· Option 1:
· 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.
· Option 2:
· 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 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)?
· Option 1: 
· Allow UE to use CBRA for PUCCH SCell activation. 
· Option  2: 
· 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.
· Note: the procedure needs to be confirmed by RAN1/2
· Option 3:
· Not define the PUCCH SCell activation requirement for unknown cell case. 
· Option 4:
· Send LS to RAN1/RAN2 asking for the feasible solutions for transmitting beam information during activating a PUCCH SCell.
· Option 5:
· Need further check
· If L1-RSRP report is needed for beam information indication, which cell is the L1-RSRP reporting transmitted for PUCCH SCell activation?
· Option 1:
· L1-RSRP report is transmitted on the SpCell if L1-RSRP report is needed.
· Option 2:
· Depends on the conclusion in issue 1-1-3
· Option 3:
· Need further study
· Option 4:
· Could be part of the LS in 1-1-3b for more inputs from RAN1/2.
According to the ending point discussion, the UE needs to transmit CSI report both valid TA case and invalid TA case to activate PUCCH SCell, thus the beam information is needed to be indicated to NW if the SCell to be activated is unknown and there is no contiguous active serving cell. More specifically, the indication is needed in FR1 unknown SCell case for CSI reporting and TA value update. In invalid TA case, the problem is whether Rel-15 UE can use CBRA for PDCCH order RA. On the other hand in valid TA case, the problem is how UE can report the best beam information of PUCCH SCell to be activated, i.e. UE uses L1-RSRP report or other procedures. RAN4 should send LS to RAN1/2 to resolve these issues.
Proposal 2: If the target PUCCH SCell is unknown cell in FR1
· 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.
· If there is no contiguous active serving cell on that FR1 band, need to indicate the beam information to network.
Proposal 3: RAN4 should send LS to RAN1/2 whether following behaviours can be feasible within Rel-15 scope:
· UE uses CBRA for PUCCH SCell activation to update TA value and indicate the best beam for the PUCCH SCell to be activated.
· UE transmits CSI report to indicate the best beam for the PUCCH SCell to be activated on P(S)Cell.
· UE indicates the best beam for the PUCCH SCell to be activated other than L1-RSRP report.
2.3. UL spatial relation for PUCCH SCell activation
According to the ending point discussion, the UE needs to transmit CSI report both valid TA case and invalid TA case to activate PUCCH SCell, thus UL spatial relation is needed but only for FR2 case. As the starting point, Rel-17 PUCCH SCell activation should require beam correspondence related capability support.
Proposal 4: The UL spatial relation of PUCCH on target being-activated SCell should be considered for PUCCH SCell activation in FR2 only both for valid TA case and invalid TA case.
Proposal 5: Rel-17 PUCCH SCell activation should require beam correspondence related capability support.
Based on the current UL spatial relation info switching delay requirement, it takes THARQ+3ms for MAC-CE based spatial relation switch and it is less than SCell activation delay. If the target PUCCH SCell is known, the UL spatial relation info can be determined based on best DL beam under beam correspondence support, then NW can send spatial relation info switching MAC-CE and SCell activation MAC-CE simultaneously. In this case, additional delay is not needed to be considered. The unknown case for all remaining issues should be discussed after beam information (SSB index) conclusion.
Proposal 6: If the target PUCCH SCell is known, additional delay related to UL spatial relation switch is not needed to be considered.
2.4. PUCCH Scell activation delay requirement
At least if the PUCCH SCell to be activated is known, no additional delay term should be introduced based on the above discussion. Therefore Rel-15 SCell activation delay requirement can be reused for valid TA case and additional delay term for invalid TA case specified in LTE spec, i.e. T1, T2, T3 can be reused for known PUCCH SCell case.
Proposal 7: Reuse the Rel-15 SCell activation delay requirement which is (( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length) for known PUCCH SCell case.
Proposal 8: If the target PUCCH SCell is known and UE does not have the valid TA on the PUCCH SCell being activated, an additional UL synchronization procedure to obtain the valid TA 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)
The delay uncertainty in acquireing the first available PRACH occasion is already specified for HO delay thus it should be resued for T1.
Proposal 9: 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.
The delay for obtaining a valid TA command for the sTAG should be the delay from just after waitning for T1. In order to avoid unnecessary long delay, the upperlimit should be specified.
Proposal 10: 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. Slot n is the slot when UE received PUCCH SCell activation MAC CE. The reasonable upperlimit for T2 should be specified.
The delay for applying the received TA is already specified in clause 4.2 in TS 38.213 thus it should be refered.
Proposal 11: 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.
3. Conclusion
In this contribution, we proposed our views on PUCCH SCell Activation/Deactivation delay requirements.
Proposal 1: For both valid TA case and invalid TA case, the ending point of PUCCH SCell activation should be the point when UE transmit valid CSI report on target PUCCH SCell.
Proposal 2: If the target PUCCH SCell is unknown cell in FR1
· 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.
· If there is no contiguous active serving cell on that FR1 band, need to indicate the beam information to network.
Proposal 3: RAN4 should send LS to RAN1/2 whether following behaviours can be feasible within Rel-15 scope:
· UE uses CBRA for PUCCH SCell activation to update TA value and indicate the best beam for the PUCCH SCell to be activated.
· UE transmits CSI report to indicate the best beam for the PUCCH SCell to be activated on P(S)Cell.
· UE indicates the best beam for the PUCCH SCell to be activated other than L1-RSRP report.
Proposal 4: The UL spatial relation of PUCCH on target being-activated SCell should be considered for PUCCH SCell activation in FR2 only both for valid TA case and invalid TA case.
Proposal 5: Rel-17 PUCCH SCell activation should require beam correspondence related capability support.
Proposal 6: If the target PUCCH SCell is known, additional delay related to UL spatial relation switch is not needed to be considered.
Proposal 7: Reuse the Rel-15 SCell activation delay requirement which is (( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length) for known PUCCH SCell case.
Proposal 8: If the target PUCCH SCell is known and UE does not have the valid TA on the PUCCH SCell being activated, an additional UL synchronization procedure to obtain the valid TA 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)
Proposal 9: 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 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. Slot n is the slot when UE received PUCCH SCell activation MAC CE. The reasonable upperlimit for T2 should be specified.
Proposal 11: 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.
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