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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.

In this contribution, we provide our further consideration regarding PUCCH SCell activation/deactivation delay.
2. Discussion
1. The ending point of PUCCH SCell activation 
At previous meeting the following agreements and options are available after discussion [2]:

· 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 1-1-2: The ending point of PUCCH SCell activation procedure for invalid TA case?
· Option 1: 
· For invalid TA case, the ending point of PUCCH SCell activation should be the point when UE transmit valid CSI report on the target PUCCH SCell
· Option 2: 
· For invalid TA case, the ending point of PUCCH SCell activation should be the point when UE transmit PRACH on PUCCH Scell
· Option 3: 
· For invalid TA case, the ending point of PUCCH SCell activation should be the point when RACH is completed on PUCCH Scell.
To our understanding, the reason to introduce the PUCCH SCell activation/deactivation requirement, under the scenario where general SCell activation/deactivation requirements have already existed, is to guarantee that the eNB knows that both the DL and UL are ready to be used after the PUCCH SCell activation procedure. To achieve this target, in general, the ending point of this procedure should be that the valid CSI report is transmitted on target PUCCH SCell. For the valid TA case, it is straightforward and corresponding agreements has already been achieved. For the invalid TA case, the difficulty is a lot of detailed information of the procedure, such as beam information, UL spatial information, are under discussion. However we think it is still better to have option 1 since:

· It is important to have the same definition of ending point for different scenario to have a consistent principle.

· The difficulty of using option 1, mainly due to the uncertainty of the time delay of random access procedure, has already been addressed by requirements of other scenarios.    

Hence we do not see any problems to use option 1 for this issue.
Proposal 1: For invalid TA case, the ending point of PUCCH SCell activation should be the point when UE transmit valid CSI report on the target PUCCH SCell, i.e., option 1. 
2. How to indicate the beam information for PUCCH SCell activation 
Firstly the following agreement were achieved at RAN4 99e meeting on whether to beam information (SSB index) of PUCCH SCell is needed to be indicated to NW for unknown cell in FR2 and FR1, respectively.
· Agreements (for FR2)
· 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.
· Agreements: (for 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 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.
The issue is for unknown and invalid TA case, a UE cannot beam information over corresponding SCell due to invalid TA and the valid TA cannot be obtained since the eNB cannot configure corresponding PDCCH order to trigger the SCell to obtain the valid TA, due to lack of beam information. After discussion the following options are available for this issue:

· Option 1: 
· RAN4 to discuss/decide whether to define the SCell activation requirements for unknown cell (including valid TA case and invalid TA case)
· Option 1a: 
· RAN4 only define requirements for the known cell (include FR1 and FR2)
· Option 1b: 
· RAN4 define requirements for both known and unknown cell (include FR1 and FR2)
· Option 2: 
· Using L3 measurement report of PUCCH SCell via SpCell PUSCH
· Option 3: 
· UE measures the quality of the PUCCH SCell and reports the beam information to network via SpCell.
· Option 4: 
· Send an LS to RAN1 to confirm the feasibility of beam information indication approach
· Whether UE can report CSI of PUCCH SCell via SpCell
· Whether CBRA can be supported on PUCCH SCell for the advantages of facilitating the unknown PUCCH SCell activation with invalid TA.
· The possibility of unknown PUCCH SCell activation procedure
From the above 4 options, firstly we need a conclusion on option 1 otherwise the discussion on remaining issue does not make sense. If it is decided that the requirements will be defined for the unknown cell, we think option 3 provide a pragmatic method for the invalid TA and unknown Scell scenario and have the following proposal:  
Proposal 2: Whether to define requirements for unknown cell case should be determined firstly. If requirements for unknown cell case will be defined, then option 3 should be used, i.e., and report the beam information to network via SpCell.

3. Beam information for PUCCH SCell activation
The following agreements and options are available after RAN4 99e meeting:

· 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. 
· Whether the UL spatial relation of PUCCH on target being-activated Scell should be considered for PUCCH Scell activation for invalid case? 
· Option 1:
· Yes
· Option 2: 
· No
For this issue, the difference between the valid and invalid case TA is whether the terminal has the UL synchronization or not. For the invalid TA case, after the UL synchronization is achieved through random access procedure, there is no difference between invalid case and valid case and identical principle should be used for these two cases. Therefore we support option 1 for this issue. 
Proposal 3: The UL spatial relation of PUCCH on target being-activated Scell should be considered for PUCCH Scell activation for invalid case, i.e., option 1. 

4. PUCCH Scell activation delay requirement for valid TA case
The following options are available after RAN4 99e meeting:

· Option 1
· Reuse the Rel-15 SCell activation delay requirement for valid TA case, i.e. (( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length).
· Option 2: 
· 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 MAC CE for UL spatial relation activation of PUCCH in target being-activated SCell shall be considered in the baseline Tactivation_time.
· Option 3: 
· PUCCH SCell activation delay (TDelay_PUCCH_SCell) is defined as: TDelay_PUCCH_SCell=TBasic_SCell_activation_delay + TL1-RSRP + TTA_delay + TUL_spatial_relationInfo; where:
· TBasic_SCell_activation_delay is SCell activation delay as described in clause 8.3.2 of TS 38.133; 
· TL1-RSRP: L1-RSRP measuring and reporting delay. This is zero for FR1/2 known SCells and FR2 unknown SCells; 
· TTA_delay: Delay required for TA command acquisition and application. Exact delay is FFS; and
· TUL_spatial_relationInfo: Delay uncertainty for receiving UL spatial relation info MAC CE and UL spatial relation info application delay. Exact delay is FFS. This is applicable only when CSI report of to be activated SCell is transmitted on SCell.
· TTA_delay is considered to be zero.
For the valid TA scenario, the scenario is the same as that of Rel-15 Scell activation, especially for the FR1 case. Hence we the base principle is to reuse the corresponding requirements defined at Rel-15. The only special consideration is the UL spatial relation activation for FR2, where extra delay for UL spatial relationship activation is required on the top of what has been defined at Rel-15 requirements. 

Proposal 4: Using option 2 for PUCCH Scell activation delay requirement for valid TA case
5. PUCCH Scell activation delay requirement for invalid TA case
For this issue, after few meeting’s discussion the direction is still diverse and it can be seen from the following options:
· Option 1: 
· 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.
· Option 2: 
· If 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)
· Option 3: 
· The activation delay shall be discussed for downlink and uplink actions separately.  
· 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]


.
· The activation delay requirement for PUCCH SCell shall be defined assuming no dedicated time period for CSI measurements and reporting.
· 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]


, where TRACH is the delay to perform RACH procedure and apply the TA.
· In case beam information needs to be transmitted, the CSI report may be sent together with the beam information hence RACH completion can be considered as the ending point of PUCCH SCell activation.
· Option 4: 
· PUCCH SCell activation delay (TDelay_PUCCH_SCell) is defined as: TDelay_PUCCH_SCell=TBasic_SCell_activation_delay + TL1-RSRP + TTA_delay + TUL_spatial_relationInfo; where:
· TBasic_SCell_activation_delay is SCell activation delay as described in clause 8.3.2 of TS 38.133; 
· TL1-RSRP: L1-RSRP measuring and reporting delay. This is zero for FR1/2 known SCells and FR2 unknown SCells; 
· TTA_delay: Delay required for TA command acquisition and application. Exact delay is FFS; and
· TUL_spatial_relationInfo: Delay uncertainty for receiving UL spatial relation info MAC CE and UL spatial relation info application delay. Exact delay is FFS. This is applicable only when CSI report of to be activated SCell is transmitted on SCell.
· TTA_delay is T1+T2+T3
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, i.e., option 2. 
Proposal 5: For the PUCCH Scell activation delay requirement under invalid TA scenairo, suggest to reuse the corresponding structure of legacy requirements for the extra delay, i.e., option 2. 

3. Conclusion
In this contribution, we provide our further views on PUCCH Scell activation and have the following observations and proposals:

Proposal 1: For invalid TA case, the ending point of PUCCH SCell activation should be the point when UE transmit valid CSI report on the target PUCCH SCell, i.e., option 1. 
Proposal 2: Whether to define requirements for unknown cell case should be determined firstly. If requirements for unknown cell case will be defined, then option 3 should be used, i.e., and report the beam information to network via SpCell.

Proposal 3: The UL spatial relation of PUCCH on target being-activated Scell should be considered for PUCCH Scell activation for invalid case, i.e., option 1. 

Proposal 4: Using option 2 for PUCCH Scell activation delay requirement for valid TA case
Proposal 5: For the PUCCH Scell activation delay requirement under invalid TA scenairo, suggest to reuse the corresponding structure of legacy requirements for the extra delay, i.e., option 2. 
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