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Introduction
In RAN4#101bis-e meeting, the RRM requirements for PUCCH SCell activation and deactivation were further discussed and the agreements are captured in the way forward [1]. In this paper, we continue the discussion on the PUCCH SCell activation for valid TA and invalid TA cases respectively.       
Beam information indication
According to the RAN1 reply LS [2], a UE is allowed to transmit CSI reports of the PUCCH SCell on any active serving cells belonging to primary PUCCH group if it supports the capability. RAN2 further discussed if this capability is conditional mandatory and if additional solutions are needed in case the UE does not support such capability but could not reach any conclusion. As the case for UE not supporting cross PUCCH group CSI reporting depends on the RAN2 discussion, we should wait for RAN2 conclusion before determining whether to define the requirements. 
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: 
· 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: 
· Wait RAN2 to determine whether to define requirements for unknown PUCCH SCell activation for UE not supporting cross PUCCH group CSI reporting.


Proposal 1: Wait for RAN2 conclusion to determine whether to define the requirements for unknown PUCCH SCell activation for UE not supporting cross PUCCH group CSI reporting.
PUCCH SCell activation delay for valid TA case
At RAN4#101bis-e meeting, the framework of the PUCCH SCell activation delay was agreed as below. We are discussing the components in detail for FR1 and FR2 respectively.  
Issue 1-2-6: The PUCCH Scell activation delay requirements for valid TA case?
Agreements:
· If the UE has a valid TA for transmitting on an SCell then the UE shall be able to transmit valid CSI report and apply actions related to the SCell activation command for the SCell being activated on the PUCCH SCell no later than in slot , where
· THARQ (in ms) is the timing between DL data transmission and acknowledgement as specified in TS 38.213
· Tactivation_time for FR1is the SCell activation delay as defined in section 8.3.2. 
· Tactivation_time for FR2 will be updated based on the conclusions of issue 1-2-1, issue 1-2-2 and issue 1-2-3. 
· TCSI_Reporting is specified in clause 8.3.2.
·  FFS whether [X] which is the relaxation margin for unknown cell is needed. 

PUCCH SCell activation delay for valid TA case in FR1
RAN4 has identified the need to transmit the beam information of the PUCCH SCell on any active serving cells belonging to primary PUCCH group [3] in the following four cases: 
· unknown FR1 PUCCH SCell activation with a valid TA
· unknown FR2 PUCCH SCell activation with a valid TA
· unknown FR1 PUCCH SCell activation without a valid TA
· unknown FR2 PUCCH SCell activation without a valid TA
However, in the case of FR1 unknown PUCCH SCell, the UL is considered as omni-directional hence the UE is able to transmit the beam information on the PUCCH SCell as long as there is valid TA. Therefore, the relaxation margin [X] due to cross PUCCH group CSI reporting is not needed for the case of unknown FR1 PUCCH SCell activation with a valid TA.  The existing SCell activation delay specified in TS 38.133 section 8.3.2 can be reused. 
Proposal 2: The relaxation margin [X] is not needed for the case of unknown FR1 PUCCH SCell activation with a valid TA. 
PUCCH SCell activation delay for valid TA case in FR2
If the PUCCH SCell is unknown in FR2, the UE need acquire the UL spatial relation before the uplink of PUCCH SCell can be used for CSI reporting. In this case, the beam information needs to be transmitted on PCell to help network activate the spatial relation. 
In the RAN1 LS, it indicated the potential CSI processing timeline relaxation for the cross-PUCCH group CSI reporting needs to be discussed, hence a relaxation margin [X] was proposed in the PUCCH SCell activation delay. As TL1-RSRP, report is defined as the delay of acquiring CSI reporting resources, the relaxation margin [X] can be captured in TL1-RSRP, report to minimize the specification impact but the definition needs to be extended to cover the case of cross-PUCCH group CSI reporting, e.g. TL1-RSRP, report is re-defined as “the delay of acquiring CSI reporting resources in a cell on which the L1-RSRP report is sent”. 
Proposal 3: TL1-RSRP, report is re-defined as “the delay of acquiring CSI reporting resources in a cell on which the L1-RSRP report is sent” to capture the relaxation margin [X]. 
Another open issue is if PL-RS activation and/or measurements will introduce extra delay uncertainty. RAN4 has made working assumption and sent LS to RAN1 for confirmation [4]. Assuming the RAN1 specification in section 7.2.1 can be applied to PUCCH SCell, there is always a DL RS which the UE can use for pathloss estimation. Considering the agreements in RAN4#101-e, there is no need to consider the time uncertainty of MAC CE for PL-RS activation, irrespective of the UE is configured with PL-RS or not. 
RAN4#101-e Agreements: 
· No additional delay time is needed if UL spatial relation and PL-RS activation command and TCI activation command are received in the same MAC PDU. 
Proposal 4: Do not consider the time uncertainty of MAC CE for PL-RS activation, irrespective of the UE is configured with PL-RS or not.
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. 
· 

It was also discussed if additional delay is expected due to PL-RS measurements and above was agreed. In our views, if the PUCCH SCell is known, the network is assumed to have received L3-RSRP measurement which can be used for pathloss estimation. And if the PUCCH SCell is unknown, the UE would need perform L1-RSRP measurement during SCell activation thus can also use it for pathloss estimation. In any case, the UE is able to use existing measurements to estimate the pathloss hence no additional or dedicated PL-RS measurement is needed for PUCCH SCell activation. 
Observation 1: The UE is able to use existing L3-RSRP (if the SCell is known) or L1-RSRP measurements (if the SCell is unknown) to estimate the pathloss. 
There were some arguments about the exceptional case e.g. if PL-RS is configured as CSI-RS and different from the DL RS used for L3-RSRP or L1-RSRP measurements. However, the following has been agreed on RAN4#101-e, which also validates the above observation and provides a premise for defining the activation delay. We should follow the assumption of PL-RS and hence no need to consider the exceptional case. We are open to discuss if the assumption shall be captured as the known condition of PL-RS, but other than that this we don’t think additional known condition of PL-RS is needed.  
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 2: RAN4#101-e has agreed “the PL-RS is assumed to be based on L3 measurements for known PUCCH SCell and based on L1 measurement for unknown PUCCH SCell”. 
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. 

Another question is if additional measurement time is needed when PL-RS is not maintained before SCell is activated. Given RAN4#101-e agreements above, the UE would assume the cell as unknown and perform L1-RSRP measurements accordingly so the pathloss estimation can be done based on the L1-RSRP. In any case, there is no extra delay due to PL-RS measurements during PUCCH SCell activation. 
Proposal 5: Follow the RAN4#101-e agreements on PL-RS assumption and the PL-RS measurement would not introduce extra delay to PUCCH SCell activation. 
PUCCH SCell activation delay for invalid TA case
At RAN4#101bis-e meeting, the PUCCH SCell activation delay has been agreed for invalid TA case. It is open if the delay uncertainty for PDCCH order receiving [] is needed. 
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)

In our views, the network is able to schedule the PDCCH order on PUCCH SCell 1) if the beam information is available e.g. the PUCCH SCell is known, or 2) after it has acquired the beam information via cross-PUCCH group CSI reporting from the UE e.g. the PUCCH SCell is FR2 unknown. 
· In the first case, the PDCCH order may not be initiated within Tactivation_time as network does not know when the DL activation is completed. A reasonable assumption is that network initiates the PDCCH order after Tactivation_time and the delay uncertainty of PDCCH order can be captured in T1. 
· In the second case, the network will receive the L1-RSRP report during activation, this can be used to trigger the PDCCH order. In the legacy SCell activation delay, additional time is defined following L1-RSRP report due to time uncertainty of MAC activation command or RRC configuration command, which we understand can well capture TPDCCH. 
Therefore, there is no need to introduce the delay uncertainty dedicated for PDCCH order reception. The similar applicability condition can be defined as in LTE PUCCH SCell activation i.e. the PUCCH SCell activation delay requirement (Tdelay_PUCCH SCell) shall apply provided the UE has received a PDCCH order to initiate RA procedure on the PUCCH SCell no later than in slot , otherwise additional delay to activate the SCell is expected.
Proposal 6: The PUCCH SCell activation delay requirement shall apply provided the UE has received a PDCCH order to initiate RA procedure on the PUCCH SCell no later than in slot , otherwise additional delay to activate the SCell is expected.
Conclusion
This contribution further discussed the open issues on SCell activation delay requirement for PUCCH SCell. The proposals are summarized as below:  
Proposal 1: Wait for RAN2 conclusion to determine whether to define the requirements for unknown PUCCH SCell activation for UE not supporting cross PUCCH group CSI reporting.
Proposal 2: The relaxation margin [X] is not needed for the case of unknown FR1 PUCCH SCell activation with a valid TA. 
Proposal 3: TL1-RSRP, report is re-defined as “the delay of acquiring CSI reporting resources in a cell on which the L1-RSRP report is sent” to capture the relaxation margin [X]. 
Proposal 4: Do not consider the time uncertainty of MAC CE for PL-RS activation, irrespective of the UE is configured with PL-RS or not.
Observation 1: The UE is able to use existing L3-RSRP (if the SCell is known) or L1-RSRP measurements (if the SCell is unknown) to estimate the pathloss. 
Observation 2: RAN4#101-e has agreed “the PL-RS is assumed to be based on L3 measurements for known PUCCH SCell and based on L1 measurement for unknown PUCCH SCell”. 
Proposal 5: Follow the RAN4#101-e agreements on PL-RS assumption and the PL-RS measurement would not introduce extra delay to PUCCH SCell activation. 
Proposal 6: The PUCCH SCell activation delay requirement shall apply provided the UE has received a PDCCH order to initiate RA procedure on the PUCCH SCell no later than in slot , otherwise additional delay to activate the SCell is expected.
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