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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. PUCCH SCell activation requirements for unknown cell
In last meeting, the conclusions for valid TA case are as below,
	Issue 1-1-2: Whether to define PUCCH SCell activation requirements for unknown cell case for UE not supporting the Rel-17 capability of cross PUCCH group CSI reporting?
Candidate options:
· Option 1c: (Apple, Ericsson, QC, DOCOMO, vivo, Intel, CMCC, CATT, OPPO)
· RAN4 to not specify PUCCH SCell activation requirement for the scenarios in which beam information needs to be reported to network but UE cannot support CSI reporting cross PUCCH groups
· Option 2: (Huawei, MTK, Intel, Nokia)
· Wait RAN2 to determine whether to define requirements for unknown PUCCH SCell activation for UE not supporting cross PUCCH group CSI reporting.



Regarding option 2, we didn’t receive any response from RAN2 in last meeting, and therefore, for the UEs which cannot support this R17 feature, we think RAN4 may not need to define PUCCH SCell activation requirement for the scenarios in which beam information needs to be reported to network, due to the timeline of this WI.
Proposal 1: RAN4 to not specify PUCCH SCell activation requirement for the scenarios in which beam information needs to be reported to network but UE cannot support CSI reporting cross PUCCH groups.
3. Conditions for PL-RS
In last meeting, the ‘known’ condition and ‘maintained’ condition were discussion, and options are as below,
	Issue 1-2-3: For Tactivation_time, whether the PL-RS will introduce extra delay time?
Agreements:
· For Tactivation_time in FR2 PUCCH SCell activation requirement, only define detailed requirement when PL-RS of target PUCCH SCell is known. 
· If the PL-RS of target PUCCH SCell is unknown, clarify that “longer activation time is expected if the pathloss reference signal is unknown.”  in the spec. 
· FFS the known condition of PL-RS. 
· FFS the detailed requirements when PL-RS of target PUCCH SCell is known. 
Issue 1-2-3a: the known condition of PL-RS
Candidate options:
· Option 1: (Huawei, Ericsson, Intel)
· The known condition is to be defined as:
· 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.
· Option 2: (Apple, Nokia)
· Similar as in legacy PL-RS switching requirement, but only replace the L1-RSRP measurement report of PL-RS by “L3 measurement report of PL-RS”
· Option 2a: (Apple, Qualcomm, DCM)
· For known PUCCH SCell, 
· Similar as in legacy PL-RS switching requirement, but only replace the L1-RSRP measurement report of PL-RS by “L3 measurement report of PL-RS”
· For unknown PUCCH SCell, 
· PL-RS is known if L1-RSRP measurement of PL-RS is reported before the PL-RS activation and PL-RS is remains detectable during the PUCCH SCell activation. Otherwise PL-RS is unknown.
· Option 3: (CATT)
· Use the same condition in PL-RS switching delay requirements. 
Issue 1-2-3b: the detailed requirements when PL-RS of target PUCCH SCell is known
FFS: 
· 5 samples time is considered when PL-RS is not maintained before SCell is activated. 
· No additional delay is needed when PL-RS is maintained before SCell is activated. 



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.



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
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 issue 1-2-3b, we think when PL-RS of target PUCCH SCell is known, the 5 sample measurement time is considered and no need to consider condition of ‘maintain’ or ‘not maintain’ for known PL-RS.
Proposal 2: 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 3: 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
Proposal 4: when PL-RS of target PUCCH SCell is known, the 5 sample measurement time is always considered and no need to consider condition of ‘maintain’ or ‘not maintain’.
4. Applicability of PUCCH Scell activation requirements
In the last meeting, the applicability on PDCCH order receiving has been discussed and options are:
	· Option 1: 
· The UE shall be capable to receive a PDCCH order to initiate RA procedure on the PUCCH SCell no later than in slot .
· A delay uncertainty for reception of PDCCH order shall be accounted for in the activation timeline. The delay uncertainty for reception of PDCCH order starts from end of n + THARQ + Tactivation_time until reception of PDCCH order.
· FFS whether and how to capture the delay uncertainty for reception of PDCCH order in the PUCCH SCell activation delay requirements (which can be included in issue 1-3-4)
· Option 2: 
· UE is not expected to receive a PDCCH order to initiate RA procedure on the PUCCH SCell earlier than n+ THARQ + Tactivation_time; 
· A delay uncertainty for reception of PDCCH order shall be accounted for in the activation timeline. The delay uncertainty for reception of PDCCH order starts from end of n + THARQ + Tactivation_time until reception of PDCCH order.
· FFS whether and how to capture the delay uncertainty for reception of PDCCH order in the PUCCH SCell activation delay requirements (which can be included in issue 1-3-4)



We think that the PDCCH order to initiate RA procedure shall be sent to UE when UE is ready to receive PDCCH of target SCell. From DL reception availability perspective, option 2 makes more sense, and how to capture the delay uncertainty for reception of PDCCH order in the PUCCH SCell activation delay requirements could be ttreated in two ways, either count this uncertainty in T1 (the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH Scell) or introduce a new uncertainty parameter TPDCCH as in issue 1-3-4.
Proposal 5: Applicability on PDCCH order receiving is:
· UE is not expected to receive a PDCCH order to initiate RA procedure on the PUCCH SCell earlier than n+ THARQ + Tactivation_time; 
· A delay uncertainty for reception of PDCCH order shall be accounted for in the activation timeline. The delay uncertainty for reception of PDCCH order starts from end of n + THARQ + Tactivation_time until reception of PDCCH order.
· To capture the delay uncertainty for reception of PDCCH order in the PUCCH SCell activation delay requirements, adopt one of the following options:
· count this uncertainty in T1 (the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH Scell), or 
· introduce a new uncertainty parameter TPDCCH as in issue 1-3-4
5. Conclusion
In this contribution, we continue discussing the RRM requirement for PUCCH SCell activation:
Proposal 1: RAN4 to not specify PUCCH SCell activation requirement for the scenarios in which beam information needs to be reported to network but UE cannot support CSI reporting cross PUCCH groups.
Proposal 2: 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 3: 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
Proposal 4: when PL-RS of target PUCCH SCell is known, the 5 sample measurement time is always considered and no need to consider condition of ‘maintain’ or ‘not maintain’.
Proposal 5: Applicability on PDCCH order receiving is:
· UE is not expected to receive a PDCCH order to initiate RA procedure on the PUCCH SCell earlier than n+ THARQ + Tactivation_time; 
· A delay uncertainty for reception of PDCCH order shall be accounted for in the activation timeline. The delay uncertainty for reception of PDCCH order starts from end of n + THARQ + Tactivation_time until reception of PDCCH order.
· To capture the delay uncertainty for reception of PDCCH order in the PUCCH SCell activation delay requirements, adopt one of the following options:
· count this uncertainty in T1 (the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH Scell), or 
· introduce a new uncertainty parameter TPDCCH as in issue 1-3-4
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