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1. Introduction
In last RAN4 meeting, the RRM requirement for PUCCH SCell activation and deactivation has been discussed and the conclusions were captured in the WF[1]. However, there are couple of open issues from last meeting, and in this contribution, we continue discussing the RRM requirement for PUCCH SCell activation.
2. Conditions for PL-RS
In last meeting, the ‘known’ condition and ‘maintained’ condition were discussion, and options are as below,
	Issue 1-2-3: The known condition of PL-RS
Agreements:
· the known condition of PL-RS for known PUCCH SCell could be defined as:
· The pathloss reference signal is known for known PUCCH SCell during activation if the following conditions are met during the period between the last transmission of the RS resource used for L3 RSRP measurement reporting and the completion of PUCCH SCell activation, where the RS resource is the target pathloss reference signal or QCLed (with Type D) to the target pathloss reference signal.
· The target pathloss reference signal determination is based on the L3 RSRP measurement reporting
· The target pathloss reference signal remains detectable during the PUCCH SCell activation period
· SNR of the target pathloss reference signal≥-3dB
· The associated SSBs with the target pathloss reference signal remain detectable during the PUCCH SCell activation period
· SNR of the associated SSB ≥-3dB
· Otherwise, the pathloss reference signal is unknown.
· the known condition of PL-RS for unknown PUCCH SCell could be defined as:
· The pathloss reference signal is known for unknown PUCCH SCell during activation if the following conditions are met during the period between the last transmission of the RS resource used for L1-RSRP measurement reporting and the completion of PUCCH SCell activation, where the RS resource is the target pathloss reference signal or QCLed (with Type D) to the target pathloss reference signal.
· The target pathloss reference signal determination is based on the L1-RSRP measurement reporting
· The target pathloss reference signal remains detectable during the PUCCH SCell activation period
· SNR of the target pathloss reference signal≥-3dB
· The associated SSBs with the target pathloss reference signal remain detectable during the PUCCH SCell activation period
· SNR of the associated SSB ≥-3dB
· Otherwise, the pathloss reference signal is unknown.



For known PUCCH SCell, we agreed in the previous meeting that TCI sate, PL-RS and spatial relation indication are assumed to be based on the L3 measurement. The existing known condition for PL-RS in PL-RS switching requirement is duplicated as:
	8.14.2	Known conditions for pathloss reference signal
The pathloss reference signal is known if the following conditions are met during the period between the last transmission of the RS resource used for L1-RSRP measurement reporting and the completion of pathloss reference signal switch, where the RS resource is the target pathloss reference signal or QCLed (with Type D) to the target pathloss reference signal.
-	Pathloss reference signal switch command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement 
-	The UE has sent at least 1 L1-RSRP report for the target pathloss reference signal before the pathloss reference signal switch command
-	The target pathloss reference signal remains detectable during the pathloss reference signal switching period
-	SNR of the target pathloss reference signal≥-3dB
-	The associated SSBs with the target pathloss reference signal remain detectable during the pathloss reference signal switching period
-	SNR of the associated SSB ≥-3dB
Otherwise, the pathloss reference signal is unknown.



The agreed known condition of PL-RS is not a clear definition for both network and UE, and it may cause different understand from UE and network perspective. For instance, how network can determine if this PL-RS is known when it receives L3 measurement report of this PL-RS long times ago? The time range of reporting is quite important to make network and UE on the same page for such known/unknown condition. We still think the 1280ms time range could be reused for PL-RS known condition in PUCCH SCell activation requirement.
Thus, the known condition of PL-RS for known PUCCH SCell could be defined as (the different part form legacy definition is highlighted in yellow):
The pathloss reference signal is known for known PUCCH SCell during activation if the following conditions are met during the period between the last transmission of the RS resource used for L3 RSRP measurement reporting and the completion of PUCCH SCell activation, where the RS resource is the target pathloss reference signal or QCLed (with Type D) to the target pathloss reference signal.
-	Pathloss reference signal activation command is received within 1280 ms upon the last transmission of the RS resource for L3 measurement 
-	The UE has sent at least one L3 RSRP report for the target pathloss reference signal before the pathloss reference signal activation command
-	The target pathloss reference signal remains detectable during the PUCCH SCell activation period
-	SNR of the target pathloss reference signal≥-3dB
-	The associated SSBs with the target pathloss reference signal remain detectable during the PUCCH SCell activation period
-	SNR of the associated SSB ≥-3dB
Otherwise, the pathloss reference signal is unknown.
For unknown PUCCH SCell, we agreed in the previous meeting that TCI sate, PL-RS and spatial relation indication are assumed to be based on L1-RSRP measurement. Thus, the known condition of PL-RS for unknown PUCCH SCell could be defined as (the different part form legacy definition is highlighted in yellow):
The pathloss reference signal is known for unknown PUCCH SCell during activation if the following conditions are met during the period between the last transmission of the RS resource used for L1-RSRP measurement reporting and the completion of PUCCH SCell activation, where the RS resource is the target pathloss reference signal or QCLed (with Type D) to the target pathloss reference signal.
-	Pathloss reference signal activation command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement 
-	The UE has sent at least one L1-RSRP report for the target pathloss reference signal before the pathloss reference signal activation command
-	The target pathloss reference signal remains detectable during the PUCCH SCell activation period
-	SNR of the target pathloss reference signal≥-3dB
-	The associated SSBs with the target pathloss reference signal remain detectable during the PUCCH SCell activation period
-	SNR of the associated SSB ≥-3dB
Otherwise, the pathloss reference signal is unknown.
Proposal 1:
The known condition of PL-RS for known PUCCH SCell could be defined as (the different part form legacy definition is highlighted in yellow):
The pathloss reference signal is known for known PUCCH SCell during activation if the following conditions are met during the period between the last transmission of the RS resource used for L3 RSRP measurement reporting and the completion of PUCCH SCell activation, where the RS resource is the target pathloss reference signal or QCLed (with Type D) to the target pathloss reference signal.
-	Pathloss reference signal activation command is received within 1280 ms upon the last transmission of the RS resource for L3 measurement 
-	The UE has sent at least one L3 RSRP report for the target pathloss reference signal before the pathloss reference signal activation command
-	The target pathloss reference signal remains detectable during the PUCCH SCell activation period
-	SNR of the target pathloss reference signal≥-3dB
-	The associated SSBs with the target pathloss reference signal remain detectable during the PUCCH SCell activation period
-	SNR of the associated SSB ≥-3dB
Otherwise, the pathloss reference signal is unknown.
Proposal 2: 
The known condition of PL-RS for unknown PUCCH SCell could be defined as (the different part form legacy definition is highlighted in yellow):
The pathloss reference signal is known for unknown PUCCH SCell during activation if the following conditions are met during the period between the last transmission of the RS resource used for L1-RSRP measurement reporting and the completion of PUCCH SCell activation, where the RS resource is the target pathloss reference signal or QCLed (with Type D) to the target pathloss reference signal.
-	Pathloss reference signal activation command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement 
-	The UE has sent at least one L1-RSRP report for the target pathloss reference signal before the pathloss reference signal activation command
-	The target pathloss reference signal remains detectable during the PUCCH SCell activation period
-	SNR of the target pathloss reference signal≥-3dB
-	The associated SSBs with the target pathloss reference signal remain detectable during the PUCCH SCell activation period
-	SNR of the associated SSB ≥-3dB
Otherwise, the pathloss reference signal is unknown.
Regarding the maintaining issue of PL-RS, in last meeting the conclusion was:
	Issue 1-2-4: Whether the PL-RS will introduce extra delay time when the known condition is met?
Agreements:
· When PL-RS of target PUCCH Scell is known, the [X] sample measurement time is introduced. 
· FFS under what condition the [X] = 0 or [X] = 5. 



For known PUCCH SCell, if PL-RS is known that means L3 measurement has been performed and reported on PL-RS or the DL-RS which is QCLed with PL-RS, but it doesn’t mean the PL-RS is maintained at UE since this PUCCH SCell is an being activated SCell rather than a real active serving cell (the L1-RSRP for beam management is not active on the being-activated SCell). Thus, the 5 samples time are always needed and no need to consider condition of ‘maintain’ or ‘not maintain’.
For unknown PUCCH SCell, the PL-RS is known because of L1-RSRP report before the PL-RS activation, but UE never did any actual periodical PL-RS measurement for pathloss estimation, e.g., the L1-RSRP measurement before uplink spatial relation and PL-RS activation is mainly used to determine the beam information rather than pathloss estimation. Thus, the 5 samples time are always needed and no need to consider condition of ‘maintain’ or ‘not maintain’.
Regarding issue 1-2-4, we think when PL-RS of target PUCCH SCell is known, the X=5 sample measurement time is considered and no need to consider condition of ‘maintain’ or ‘not maintain’ for known PL-RS.
Proposal 3: 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’.
3. Conclusion
In this contribution, we continue discussing the RRM requirement for PUCCH SCell activation:
Proposal 1:
The known condition of PL-RS for known PUCCH SCell could be defined as (the different part form legacy definition is highlighted in yellow):
The pathloss reference signal is known for known PUCCH SCell during activation if the following conditions are met during the period between the last transmission of the RS resource used for L3 RSRP measurement reporting and the completion of PUCCH SCell activation, where the RS resource is the target pathloss reference signal or QCLed (with Type D) to the target pathloss reference signal.
-	Pathloss reference signal activation command is received within 1280 ms upon the last transmission of the RS resource for L3 measurement 
-	The UE has sent at least one L3 RSRP report for the target pathloss reference signal before the pathloss reference signal activation command
-	The target pathloss reference signal remains detectable during the PUCCH SCell activation period
-	SNR of the target pathloss reference signal≥-3dB
-	The associated SSBs with the target pathloss reference signal remain detectable during the PUCCH SCell activation period
-	SNR of the associated SSB ≥-3dB
Otherwise, the pathloss reference signal is unknown.
Proposal 2: 
The known condition of PL-RS for unknown PUCCH SCell could be defined as (the different part form legacy definition is highlighted in yellow):
The pathloss reference signal is known for unknown PUCCH SCell during activation if the following conditions are met during the period between the last transmission of the RS resource used for L1-RSRP measurement reporting and the completion of PUCCH SCell activation, where the RS resource is the target pathloss reference signal or QCLed (with Type D) to the target pathloss reference signal.
-	Pathloss reference signal activation command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement 
-	The UE has sent at least one L1-RSRP report for the target pathloss reference signal before the pathloss reference signal activation command
-	The target pathloss reference signal remains detectable during the PUCCH SCell activation period
-	SNR of the target pathloss reference signal≥-3dB
-	The associated SSBs with the target pathloss reference signal remain detectable during the PUCCH SCell activation period
-	SNR of the associated SSB ≥-3dB
Otherwise, the pathloss reference signal is unknown.
Proposal 3: 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’.
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