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Introduction
In RAN4#105 meeting, the PL-RS measurement delay during PUCCH SCell activation was still not concluded. In this paper, we are discussing this issue on PUCCH SCell activation. 
PL-RS measurements in PUCCH SCell activation
In previous RAN4 meetings, there was no consensus if the PL-RS measurement introduces extra delay to PUCCH SCell activation. The candidate options are as following: 
Issue 1-1-2: Whether the PL-RS will introduce extra delay time when the known condition is met in FR2 (the value of [X] in 8.3.12)?
Candidate options:
· Option 1: 
· When PL-RS of target PUCCH SCell is known, the X=5 sample measurement time is always considered and no need to consider condition of ‘maintain’ or ‘not maintain’.
· Option 2: 
· If PUCCH Scell is known in FR2, the reported L3 measurement results can be reused for pathloss estimation and additional PL-RS measurement is not needed during PUCCH Scell activation. 
· If PUCCH Scell is unknown in FR2, [X] = 0 if PL-RS is maintained and [X] = 5 if PL-RS is not maintained. 
· Option 3: 
· X=4 when the PUCCH Scell activated is unknown at the reception of PUCCH Scell activation command and the RS used for L1-RSRP is same as PL-RS. 
· For all other cases where PL-RS not maintained is X=5. 
During the discussion, majority view in Option 1 indicates 5 samples PL-RS measurement is always needed during SCell activation delay. However, we understood PL-RS has been measured based on the agreed assumptions so far. 
At RAN4#102e, RAN4 agreed that the PL-RS should follow the L3 measurement for known and L1-RSRP measurement for unknown PUCCH SCell. This indicates the PL-RS i.e. the RS resource used for downlink pathloss estimate is among the RS resources used for L3 or L1-RSRP measurement reporting, or QCLed (with Type D) to the RS resources.     
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.
Observation #1: The PL-RS i.e. the RS resource used for downlink pathloss estimate is among the RS resources used for L3 measurement reporting for known SCell.
Observation #2: The PL-RS i.e. the RS resource used for downlink pathloss estimate is among the RS resources used for L1-RSRP measurement reporting for unknown SCell.
In RAN1 LS R1-1911616, RAN1 informs reusing high layer filtered RSRP for pathloss measurement. We understood this is where 5 samples come from. It is clear PL-RS measurement is considered as a L3 measurement.
Pathloss reference RS for PUSCH can be activated/updated via a MAC CE
· The MAC CE message can activate/update the value of PUSCH-PathlossReferenceRS-Id corresponding to sri-PUSCH-PowerControlId.
· Note (Informative): In TS38.331, the mapping is given by SRI-PUSCH-PowerControl, in which the linkage is between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id.
· Further signaling details are up to RAN2.
· Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE.
· Filtered RSRP value for previous pathloss RS will be used before the application time, which is the next slot after the 5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE. 
· This is only applicable for UEs supporting the number of RRC-configurable pathloss RSs larger than 4, and this is only for the case that the activated PL RS by the MAC CE is not tracked.
· UE is only required to track the activated PL RS(s) if the configured PL RSs by RRC is greater than 4. 
· It is up to UE whether to update the filtered RSRP value for previous PL RS 3ms after sending ACK for the MAC CE.
· Send an LS to RAN4 asking opinion on this working assumption.
· 
Observation #3: PL-RS measurement is based on high layer filtered RSRP with 5 samples, which is a L3 measurement.
If PUCCH SCell is known(in Fig.1), the UE is assumed having sent a valid L3-RSRP measurement report with SSB index within a certain time period e.g. 3s/4s before receiving the SCell activation command. At the time of PUCCH SCell activation, the UE has obtained the L3 measurement result on the PL-RS (according to Observation #3) which can be directly used to calculate the downlink pathloss estimate and determine the PUCCH transmit power for transmitting the CSI reports. Additional PL-RS measurements are not needed when activating a known PUCCH SCell.


Fig. 1 determining Tx power for CSI reporting during PUCCH SCell activation when PUCCH SCell is known
Proposal 1: If PUCCH SCell is known, the reported L3 measurement results can be reused for pathloss estimation and additional PL-RS measurement is not needed during PUCCH SCell activation. 
If PUCCH SCell is unknown (in Fig.2), RAN4 agreed to assume the PL-RS is based on L1-RSRP measurements. As the single shot measurement i.e. M=1 is assumed in L1-RSRP measurement delay during SCell activation, it may not be sufficient to calculate the pathloss estimation as it requires L3 measurement of at least 5 samples. In this sense, when the UE determines the PL-RS based on L1-RSRP measurement result, the UE may need additional 4 samples on the PL-RS if it has not been measured, in order to determine the transmit power for transmitting the CSI report on PUCCH SCell. Therefore, additional measurement on the PL-RS may be needed when activating an unknown PUCCH SCell.    


Fig. 2 determining Tx power for CSI reporting during PUCCH SCell activation when PUCCH SCell is unknown
For the unknown PUCCH SCell, we need differentiate the cases where the PL-RS is maintained and not maintained. It is noted a UE is required to perform intra-frequency L3 measurement on deactivated PUCCH SCell according to TS 38.133 section 9.2.5.1. Hence it is also possible the PL-RS has been measured i..e the PL-RS is maintained if the UE has acquired a valid L3 measurement result on the deactivated SCell before receiving the SCell activation command. In this case the additional PL-RS measurement is not needed.
Proposal 2: PL-RS is considered as maintained if the UE has acquired intra-frequency L3 measurement on deactivated PUCCH SCell according to section 9.2.5.2.
Based on the above, the additional PL-RS measurement delay needs to be introduced only if the PL-RS is not maintained when PUCCH SCell is unknown.              
Proposal 3: If PUCCH SCell is unknown, additional PL-RS measurement delay is allowed only when the PL-RS is not maintained.
Based on the above proposals, the text proposal can be found in the proposed CR [2].
Conclusion
This contribution further discussed the open issues on SCell activation delay requirement for PUCCH SCell. The proposals are summarized as below:  
Observation #1: The PL-RS i.e. the RS resource used for downlink pathloss estimate is among the RS resources used for L3 measurement reporting for known SCell.
Observation #2: The PL-RS i.e. the RS resource used for downlink pathloss estimate is among the RS resources used for L1-RSRP measurement reporting for unknown SCell.
Observation #3: PL-RS measurement is based on high layer filtered RSRP with 5 samples, which is a L3 measurement.
Proposal 1: If PUCCH SCell is known, the reported L3 measurement results can be reused for pathloss estimation and additional PL-RS measurement is not needed during PUCCH SCell activation. 
Proposal 2: PL-RS is considered as maintained if the UE has acquired intra-frequency L3 measurement on deactivated PUCCH SCell according to section 9.2.5.2.
Proposal 3: If PUCCH SCell is unknown, additional PL-RS measurement delay is allowed only when the PL-RS is not maintained.
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