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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 considerations on remaining issues for PUCCH SCell activation/deactivation delay.
2. Discussion

In this contribution, we focus on the following topics.
1. PUCCH Scell activation delay requirement for valid TA case
For this topic, the following agreements have been made at RAN4 101e meeting [2].
Issue 1-3-1: For Tactivation_time, whether the PL-RS, TCI sate and spatial relation should follow the L3 and L1-RSRP measurement for known and unknown PUCCH SCell, respectively?
Agreements:

· For Tactivation_time,
· For known PUCCH SCell, 
· TCI sate, PL-RS and spatial relation indication are assumed to be based on the L3 measurement.
· For unknown PUCCH SCell, 
· TCI sate, PL-RS and spatial relation indication are assumed to be based on L1-RSRP measurement.

Issue 1-3-2: For Tactivation_time, whether the TCI state indication will introduce extra delay time?
Agreements:

· For Tactivation_time, TCI state indication would not introduce additional delay time. 

The remaining issues are whether extra delay time should be introduced when considering spatial relation or PL-RS, as listed at the following:
Issue 1-3-2a: For Tactivation_time, whether spatial relation will introduce extra delay time?
Open issue: 
· Option 1: 
· For Tactivation_time, spatial relation activation would not introduce additional delay time.  
· Option 2: 
· When DL-RS associated with UL beam to use for random access is known to UE, no additional time shall be granted for determining transmit power level.

Regarding whether spatial relation will introduce extra delay time, for the known cast it is clear that no extra delay will be introduced. For the unknown case, we agree with the analysis in [4] that L1-RSRP measurement should be considered for this case. For the MAC-CE based spatial relation switch delay defined at section 8.12.3 as:
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We agree with the analysis summarized at [3] that TL1-RSRP is the same as the TL1-RSRP, measure defined in R15/R16 Scell activation with M=1 hence it has already been incorporated in the Tactivation_time, hence there is no extra delay for spatial relation activation. 
Proposal 1: For Tactivation_time, spatial relation will not introduce extra delay time for known and unknown case when the TA is valid. 
Issue 1-3-2b: For Tactivation_time, whether the PL-RS will introduce extra delay time?
Open issue: 
· Option 1:
· For Tactivation_time, only define detailed requirement for PL-RS known case, and 5 samples of PL-RS measurement time shall be considered. 
· If the PL-RS of PUCCH on target SCell is unknown, in spec it can be clarified that “longer activation time is expected if the pathloss reference signal is unknown.”

· Option 2: 
· When DL-RS configured as PL-RS is known to UE, no additional time shall be granted for determining pathloss i.e. NM=0 shall be applied in requirement in TS 38.133 clause 8.14.3.

· Option 2a: 
· The condition of “known PL-RS” means that SSB to be used for DL synchronization and so on for the PUCCH SCell activation shall be associated with PL-RS configured for the to-be activated PUCCH SCell.
For the issue whether the PL-RS will introduce extra delay time or not, we prefer option 1 that only define detailed requirement for the case where PL-RS is known. Under this scenario based on section 8.14.3 5 samples are required for PL-RS measurement which is included in option 1. 
Proposal 2: Issue 1-3-2b: For Tactivation_time, whether the PL-RS will introduce extra delay time, suggest to use option 1. 

2. PUCCH Scell activation delay requirement for invalid TA case
For the PUCCH Scell activation delay requirement for invalid TA case, we consider the following open issues in this contribution.  
Issue 1-4-1: The PUCCH SCell activation requirements for invalid TA case
Open issue: 
· Option 1: 

· The PUCCH Scell activation requirements for invalid TA case is defined as THARQ + Tactivation_time + TPDCCH + T1 + T2 + T3 + TCSI_Reporting
· 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 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 2a: 

· FFS on CSI measurement in parallel with UL TA acquisition (T1-T3)

· Option 3: 
· The activation delay requirement for PUCCH Scell shall be defined assuming no dedicated time period for CSI measurements and reporting i.e. TCSI_reporting is not needed in the activation delay. 
· 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: image4.png]T +Tactivation time
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· 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: image6.png]n+
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This issue has been discussed for a few meetings. 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 3: Using option 2 as the baseline for PUCCH Scell activation delay requirement for invalid TA case
Issue 1-4-2: The delay for obtaining a valid TA command for the sTAG to which the Scell configured with PUCCH belongs (i.e. T2)
Open issue: 
· Option 1: 
· T2 is the delay for obtaining a valid TA command from the point that UE transmit PRACH

· Option 2: 
· 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.
· Option 3: 
· 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 (i.e. ( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length). Slot n is the slot when UE received PUCCH Scell activation MAC CE. 
For this issue, the difference between option 2 and 3 is whether to include TCSI_Reporting or not. We also think that the CSI reporting should not be included in T2 and prefer option 2.
Proposal 4: for T2 definition, suggest to use option 2. 
3. Applicability of PUCCH SCell activation requirements

Issue 1-6-2: Applicability on PDCCH order receiving: 
Open issue: 
· Option 1: 
· TPDCCH is needed for PUCCH Scell activation requirements for invalid TA case and TPDCCH is the time interval from (THARQ + Tactivation_time) until network sent PDCCH order
· Option 2: 
· UE needs to receive a PDCCH order to initiate RA procedure on the PUCCH Scell within TCSI_Reporting (can’t earlier than THARQ + Tactivation_time) otherwise the longer PUCCH SCell activation time is expected. 
· Option 3: 
· UE shall be capable to perform downlink actions related to the SCell activation command as specified in TS38.321 for the SCell being activated on the PUCCH SCell from slot n+(THARQ+Tactivation_time)/(NR slot length) at the latest. 

· FFS on multiple SCell activation with PUCCH SCell.
· Option 3a: 
· The UE has received a PDCCH order to initiate RA procedure on the PUCCH SCell within THARQ+ Tactivation_timeotherwise additional delay to activate the SCell is expected;
· Option 4: 
· UE needs to receive a PDCCH order to initiate RA procedure on the PUCCH Scell no earlier than n+THARQ + Tactivation_time, otherwise the longer PUCCH SCell activation time is expected.
· A delay uncertainty for reception of PDCCH order shall be accounted for in the activation timeline. The delay uncertainty for reception of PDCCH order shall be the time from end of n+THARQ + Tactivation_time until reception of PDCCH order.
For issue 1-6-2 we think option 3 is a more general description and is not fully exclusive with other options. Considering the detailed rules on applicability on PDCCH order receiving, we are ok with option 4 as well. 
Proposal 5: For issue 1-6-2, fine with option 4 and 3. 
4. Beam information for PUCCH SCell activation
At RAN4 100 meeting the following issue was discussed (copied below):
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)?
Moderator: The issue is discussed for both valid TA and invalid TA, and for both FR1 and FR2.  

Proposals
· Option 1: (CATT, Xiaomi, vivo)
· The downlink beam information of PUCCH Scell can only be indicated via SpCell by UE before PUCCH Scell activation. 
· Option 2: (MTK, Apple)
· Do not define PUCCH Scell activation requirement for the unknown cell case.
· Option 3: (Apple)
· Using L3 measurement report of PUCCH Scell via SpCell PUSCH

· Option 4: (NTT DOCOMO, Huawei, Apple, Qualcomm, Nokia, OPPO, Ericsson)
· RAN4 send LS to RAN1/2 asking for the feasibility and potential solutions for transmitting the beam information of PUCCH Scell on the Pcell/PSCell. Details of the LS are FFS. 
The agreement of RAN4 100 is to sent a LS to RAN1 for further clarification and the reply LS from RAN1 [5] are copied below:
Q1: Whether UE can report CSI (e.g. L1-RSRP) of the target being-activated PUCCH SCell belonging to secondary PUCCH group by configuring CSI report setting (e.g. CSI-ReportConfig) on any active serving cells belonging to primary PUCCH group
Answer: There is no restriction in the current RAN1 specification that would not allow UE to report CSI of a SCell belonging to secondary/primary PUCCH group by PUSCH or PUCCH of active serving cells belonging to primary/secondary PUCCH group. But there is no RAN1 consensus on whether all UEs supporting NR-CA with dual PUCCH-groups for the BC support such CSI report in Rel-15 and Rel-16. Support of such CSI report is indicated in Rel-17 with a new UE capability. Potential CSI processing timeline relaxation for UEs reporting the new UE capability can be discussed.
Q2: Whether the above observation is correct, i.e. the identified four cases are not supported by the current RAN1 and RAN2 specification.

Answer: RAN1 is not able to answer the question on whether the identified four cases are supported or not by current RAN1 specification.
Q3: Whether the above identified cases can be supported by RAN1 and RAN2 spec updates within Rel-17 timeframe.

Answer: RAN1 is not able to answer the question. However, RAN1 expects that reporting CSI (e.g. L1-RSRP) of the target being-activated PUCCH SCell belonging to secondary PUCCH group by configuring CSI report setting (e.g. CSI-ReportConfig) on any active serving cells belonging to primary PUCCH group supports the identified four cases.

From [5] it is feasible that for a UE to report CSI (e.g. L1-RSRP) of the target being-activated PUCCH SCell belonging to secondary PUCCH group by configuring CSI report setting (e.g. CSI-ReportConfig) on any active serving cells belonging to primary PUCCH group. Hence we support option 1 for this issue. If there is no consensus we are ok to consider option 2.
Proposal 6: For issue how to indicate the beam information for PUCCH Scell activation for unknown cell, suggest to use option 1. Ok with option 2.  
3. Conclusion
In this contribution, we provide our further views on PUCCH Scell activation and have the following proposals:

Proposal 1: For Tactivation_time, spatial relation will not introduce extra delay time for known and unknown case when the TA is valid. 
Proposal 2: Issue 1-3-2b: For Tactivation_time, whether the PL-RS will introduce extra delay time, suggest to use option 1. 

Proposal 3: Using option 2 as the baseline for PUCCH Scell activation delay requirement for invalid TA case
Proposal 4: for T2 definition, suggest to use option 2. 
Proposal 5: For issue 1-6-2, fine with option 4 and 3. 

Proposal 6: For issue how to indicate the beam information for PUCCH Scell activation for unknown cell, suggest to use option 1. Ok with option 2.  
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