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1. Introduction
The requirements of PUCCH SCell activation was discussed in the last RAN4 meeting, and the agreements and open issues are captured in the WF [1]. There are still some open issues left unsettled. In this paper, we further provide our views on pending issues.
2. Discussion
2.1 PUCCH SCell activation requirements for unknown cell
It was agreed in last RAN4 meeting that RAN4 will define PUCCH SCell activation requirements for unknown cell case for UE supporting a news capability of cross PUCCH group CSI reporting. It is clear in RAN1 LS reply [2] that there will be a new capability to indicate that UE supports cross PUCCH group CSI reporting which can enable the unknown PUCCH SCell activation. For UE not supporting this capability, as commented in last meeting, it could be observed from RAN2 ongoing discussion that companies discussing whether to have other RAN2 solutions for UE not supporting this capability. However, based on the status in RAN2#116-bis-e meeting, no agreements were achieved and it is suggested come back in RAN2#117-e meeting. Considering the time line of Rel-17, it is suggested to prioritize defining unknown PUCCH SCell activation requirements for UE supporting the new capability of cross PUCCH group CSI reporting. And whether to have requirements for UE not supporting the capability can be decided based on RAN2 conclusion.
Proposal 1: Prioritize defining unknown PUCCH SCell activation requirements for UE supporting the new capability of cross PUCCH group CSI reporting, and whether to have requirements for UE not supporting the capability can be decided based on RAN2 conclusion.
And regarding the cross PUCCH group CSI reporting capability, there is no much updating in RAN1 and RAN2. The details of the capability in terms of in which release to introduce and whether it is a per-UE capability will be further finalized in RAN1/2.
Observation 1: The details of the cross PUCCH group CSI reporting capability will be further finalized in RAN1/2.
Thus for unknown case where beam indication is needed, similar as applicability statement in existing requirements, the requirements only apply when UE supports cross PUCCH group CSI reporting capability, and UE is configured with CSI reporting via SpCell. And the TCI, UL spatial relation, PL-RS and PDCCH order (when applicable) are configured based on latest valid L1-RSRP reporting via Primary PUCCH group. 
Proposal 2: For unknown case where beam indication is needed, the requirements only apply when UE supports cross PUCCH group CSI reporting capability, and UE is configured with CSI reporting via SpCell. And the TCI, UL spatial relation, PL-RS and PDCCH order (when applicable) are configured based on latest valid L1-RSRP reporting via Primary PUCCH group. 

2.2 PUCCH SCell activation delay requirement 
RAN4 has discussed whether to consider the time uncertainty of MAC CE for PL-RS activation. RAN4 has reached working assumptions that when pathlossReferenceRSs is not configured but provided with PUCCH-SpatialRelationInfo, UE use the associated DL-RS for UL spatial relation as PL-RS. From our understanding, it is technically reasonable that UE use the same RS for UL spatial as PL-RS. Thus, from our understanding, there is no needed to consider the uncertainty in MAC CE for PL-RS activation.
However, for FR1, as spotted by companies that UL spatial relation is not needed in this case, how to decide the UL spatial is not clear as UE may not read MIB during activation procedure. Thus, RAN4 should wait for RAN1 reply for FR1 case.
Proposal 3: Based on RAN4 working assumption, there is no need to consider the uncertainty in MAC CE for PL-RS activation in FR2. For FR1 case, RAN4 should wait for RAN1 LS reply.
About the detailed requirements related to PL-RS, the status are summarized as follows:
	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. 




First for the known conditions, we believe there is no need to define the “known condition” for PL-RS particularly in activation requirements. In existing requirements, we have known conditions for TCI switching, but there is no known conditions for TCI state in activation requirements. Instead it is stated as follows that TCI state is based on latest reported SSB indexes via L3-RSRP reporting or via latest L1-RSRP.
	-	During the period from L3-RSRP reporting to the valid CQI reporting, the reported SSBs with indexes remain detectable according to the cell identification conditions specified in clauses 9.2 and 9.3, and the TCI state is selected based on one of the latest reported SSB indexes.
Otherwise, the first SCell in FR2 band is unknown. The requirement for unknown SCell applies provided that the activation commands for PDCCH TCI, PDSCH TCI (when applicable), semi-persistent CSI-RS for CQI reporting (when applicable), and configuration message for TCI of periodic CSI-RS for CQI reporting (when applicable) are based on the latest valid L1-RSRP reporting.



Thus option 1 is more relevant to existing requirements on how to define the conditions for TCI states. Thus, it is suggested that to define the “known condition” for PL-RS in the same way in existing requirements that: 
· For known PUCCH SCell, 
· TCI sate, PL-RS and spatial relation indication are assumed to be based on the latest L3 measurement, and the associated RS remains detectable during activation procedure.
· For unknown PUCCH SCell, 
· TCI sate, PL-RS and spatial relation indication are assumed to be based on latest L1-RSRP measurement, and the associated RS remains detectable during activation procedure.

Proposal 4: 
Define the “known condition” for PL-RS in the same way in existing requirements that: 
· For known PUCCH SCell, 
· TCI sate, PL-RS and spatial relation indication are assumed to be based on the latest L3 measurement, and the associated RS remains detectable during activation procedure.
· For unknown PUCCH SCell, 
· TCI sate, PL-RS and spatial relation indication are assumed to be based on latest L1-RSRP measurement, and the associated RS remains detectable during activation procedure.

Regarding the additional delay for PL-RS, it is necessary to add 5 samples time. But for the second the bullet under the topic, we are still not clear under which conditions that UE can maintain the PL-RS when the cell is deactivated. Some companies argued that it is possible that UE can be configured with the RS in an already active SCell, it is only means the PL-RS is known to UE but it doesn’t mean it is maintained by UE. 
Proposal 5: 5 samples measurement time is considered for “known PL-RS”; otherwise, longer delay is expected.
Another issue is whether to have the restriction that SSB associated to PL-RS indication, TCI state switch and spatial relation is the same. As commented in last meeting, it is the most common cases in practice, but we prefer not to have this restriction in the spec. For instance, in existing requirements, we didn't have such restriction that the TCI for PDCCH and CSI-RS for CQI should be same in normal scell activation. Instead, we only say that the associated SSB is based on latest L3/L1 measurement report. 
Proposal 6: There is no need the have the restriction that RS associated to PL-RS indication, TCI state switch and spatial relation should be the same.
2.3 Applicability
	Issue 1-5-1 Applicability on interruption: 
Agreements:
· PUCCH SCell activation requirements are applied when no interruption occurs in same FR as the target PUCCH Scell during the Scell activation procedure if UE supports per-FR MG, otherwise the PUCCH Scell activation delay can be extended, and
· PUCCH SCell activation requirements are applied when no interruption occurs during the Scell activation procedure if UE does not support per-FR MG, otherwise the PUCCH Scell activation delay can be extended.
· The above interruption is caused by factor defined in TS38.133 section 8.2.1.1 for EN-DC, in TS38.133 section 8.2.2.1 for NR SA, in TS38.133 section 8.2.3.1 for NE-DC and in TS38.133 section 8.2.4.1 for NR-DC.
Issue 1-5-1a Whether to capture the agreement of issue 1-5-1 in the spec?
Candidate options:
· Option 1: (Apple, Nokia)
· Yes, which is same as LTE.
· Option 2: (Huawei, Ericsson, Xiaomi)
· No. 
Issue 1-5-2: Applicability on PDCCH order receiving: 
Candidate options:
· 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)




Regarding the applicability of the requirements, one of the issue is whether to the clarification rules in the spec. As commented during last meeting, if it is captured in the spec, the most relevant following question is whether to also add such applicability statement for normal SCell activation. Thus, if the content is technically clear to companies, then to avoid unnecessary ambiguities, it is suggested to capture them in the WF.
Proposal 7: Capturing the applicability on interruption in WF is enough.
Regarding the applicability about PDCCH order receiving, we already commented on the wording that it should be aligned with the agreement that UE shall be capable to perform DL/UL actions no later than certain time instant. 
Proposal 8:
· 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.
2.4 Interruption requirement
RAN4 has sent an LS to RAN1 and RAN2 to ask what is the UE behavior when diffNumerologyAcrossPUCCH-Group is not supported and SCS of PUCCH SCell RACH is different from spCell data and control. In our draft CR [3] for interruption requirements, and editor nodes are added to wait for further conclusion on this issue. 
Proposal 9: Wait for RAN1 LS reply on whether to have interruptions when diffNumerologyAcrossPUCCH-Group is not supported.
3. Conclusions
Proposal 1: Prioritize defining unknown PUCCH SCell activation requirements for UE supporting the new capability of cross PUCCH group CSI reporting, and whether to have requirements for UE not supporting the capability can be decided based on RAN2 conclusion.
Observation 1: The details of the cross PUCCH group CSI reporting capability will be further finalized in RAN1/2.
Proposal 2: For unknown case where beam indication is needed, the requirements only apply when UE supports cross PUCCH group CSI reporting capability, and UE is configured with CSI reporting via SpCell. And the TCI, UL spatial relation, PL-RS and PDCCH order (when applicable) are configured based on latest valid L1-RSRP reporting via Primary PUCCH group. 
Proposal 3: Based on RAN4 working assumption, there is no need to consider the uncertainty in MAC CE for PL-RS activation in FR2. For FR1 case, RAN4 should wait for RAN1 LS reply.
Proposal 4: 
Define the “known condition” for PL-RS in the same way in existing requirements that: 
· For known PUCCH SCell, 
· TCI sate, PL-RS and spatial relation indication are assumed to be based on the latest L3 measurement, and the associated RS remains detectable during activation procedure.
· For unknown PUCCH SCell, 
· TCI sate, PL-RS and spatial relation indication are assumed to be based on latest L1-RSRP measurement, and the associated RS remains detectable during activation procedure.
Proposal 5: 5 samples measurement time is considered for “known PL-RS”; otherwise, longer delay is expected.
Proposal 6: There is no need the have the restriction that RS associated to PL-RS indication, TCI state switch and spatial relation should be the same.
Proposal 7: Capturing the applicability on interruption in WF is enough.
Proposal 8:
· 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.
Proposal 9: Wait for RAN1 LS reply on whether to have interruptions when diffNumerologyAcrossPUCCH-Group is not supported.
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