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1. Introduction
At the RAN4 #99-e meeting, PUCCH SCell activation/deactivation requirement was deeply discussed. The raised issues summarized in approved WF [1] is cited as follows:Issue 1-1-2: The ending point of PUCCH SCell activation procedure for invalid TA case?
Issue 1-2-3: How to indicate the beam information for PUCCH SCell activation (The procedure for beam indication for PUCCH SCell activation)?
Issue 1-2-5a: Whether the UL spatial relation of PUCCH on target being-activated Scell should be considered for PUCCH Scell activation for invalid case?
New Issue 1-2-6: Whether the beam information (L1-RSRP measurement result) of PUCCH SCell for TCI determination is needed or not for unknown cell?
Sub-topic 1-3: UE capability for PUCCH SCell activation requirements
Sub-topic 1-4: PUCCH Scell activation delay requirement for valid TA case
Issue 1-5-1: The PUCCH SCell activation requirements for invalid TA case
Issue 1-5-1a: Whether to define separated requirements for downlink actions and uplink actions?
Issue 1-5-3: the delay for obtaining a valid TA command for the sTAG to which the SCell configured with PUCCH belongs (i.e. T2)
Issue 1-5-4: the delay for applying the received TA for uplink transmission on target PUCCH SCell being activated (i.e. T3)
Sub-topic 1-6: Interruption requirements for PUCCH SCell activation in invalide TA case
Sub-topic 1-7: Applicability of PUCCH SCell activation requirements

In this contribution, we provide our view for these issues.
2. Discussion
2.1. Ending point of PUCCH SCell activation
At the last meeting, valid TA cae reached agreement but invalid TA case is still under discussion as Issue 1-1-2. Following three options were raised.
· Option 1:
· For invalid TA case, the ending point of PUCCH SCell activation should be the point when UE transmit valid CSI report on the target PUCCH SCell
· Option 2:
· For invalid TA case, the ending point of PUCCH SCell activation should be the point when UE transmit PRACH on PUCCH Scell
· Option 3:
· For invalid TA case, the ending point of PUCCH SCell activation should be the point when RACH is completed on PUCCH Scell.
According to LTE specification, it requires valid CSI transmission for PUCCH SCell  activation. The corresponding part in TS 36.133 is cited below.
----
If the UE does not have a valid TA for transmitting on an SCell then the UE shall be capable to perform downlink actions related to the SCell activation command as specified in [17] for the SCell being activated on the PUCCH SCell no later than in subframe n+Tactivate_basic and shall be capable to perform uplink actions related to the SCell activation command as specified in [17] for the SCell being activated on the PUCCH SCell no later than in subframe n+Tdelay_PUCCH SCell and shall transmit valid CSI report for the SCell being activated on the PUCCH SCell no later than in subframe n+Tdelay_PUCCH SCell
----
Considering the timeline, RACH procedure is performed first and then CSI is reported. Therefore the ending point should be the point when UE transmit valid CSI report on the target PUCCH SCell.
Proposal 1: For invalid TA case, the ending point of PUCCH SCell activation should be the point when UE transmit valid CSI report on the target PUCCH SCell
2.2. Beam information indication for PUCCH Scell activation
The issue how to indicate the beam information for unknown PUCCH SCell activation (The procedure for beam indication for PUCCH SCell activation) has been discussed through several meetings and now we have 6 options as follows:
· Option 1:
· RAN4 to discuss/decide whether to define the SCell activation requirements for unknown cell (including valid TA case and invalid TA case)
· Option 1a:
· RAN4 only define requirements for the known cell (include FR1 and FR2)
· Option 1b: 
· RAN4 define requirements for both known and unknown cell (include FR1 and FR2)
· Option 2:
· Using L3 measurement report of PUCCH SCell via SpCell PUSCH
· Option 3:
· UE measures the quality of the PUCCH SCell and reports the beam information to network via SpCell.
· Option 4:
· Send an LS to RAN1 to confirm the feasibility of beam information indication approach
· Whether UE can report CSI of PUCCH SCell via SpCell
· Whether CBRA can be supported on PUCCH SCell for the advantages of facilitating the unknown PUCCH SCell activation with invalid TA.
· The possibility of unknown PUCCH SCell activation procedure
Based on RAN1 spec, CSI reporting across PUCCH group is not allowed. However one possible solution was raised that CSI-ReportConfig related to the PUCCH SCell to be activated may be able to configure via SpCell. Corresponding part in TS 38.331 is cited below.
----
CSI-ReportConfig
-- ASN1START
-- TAG-CSI-REPORTCONFIG-START

CSI-ReportConfig ::=                SEQUENCE {
    reportConfigId                          CSI-ReportConfigId,
    carrier                                 ServCellIndex                   OPTIONAL,   -- Need S
    resourcesForChannelMeasurement          CSI-ResourceConfigId,
    csi-IM-ResourcesForInterference         CSI-ResourceConfigId            OPTIONAL,   -- Need R
    nzp-CSI-RS-ResourcesForInterference     CSI-ResourceConfigId            OPTIONAL,   -- Need R
    reportConfigType                        CHOICE {
        periodic                                SEQUENCE {
            reportSlotConfig                        CSI-ReportPeriodicityAndOffset,
            pucch-CSI-ResourceList                  SEQUENCE (SIZE (1..maxNrofBWPs)) OF PUCCH-CSI-Resource
        },
        semiPersistentOnPUCCH                   SEQUENCE {
            reportSlotConfig                        CSI-ReportPeriodicityAndOffset,
            pucch-CSI-ResourceList                  SEQUENCE (SIZE (1..maxNrofBWPs)) OF PUCCH-CSI-Resource
        },
        semiPersistentOnPUSCH                   SEQUENCE {
            reportSlotConfig                        ENUMERATED {sl5, sl10, sl20, sl40, sl80, sl160, sl320},
            reportSlotOffsetList                SEQUENCE (SIZE (1.. maxNrofUL-Allocations)) OF INTEGER(0..32),
            p0alpha                                 P0-PUSCH-AlphaSetId
        },
        aperiodic                               SEQUENCE {
            reportSlotOffsetList                SEQUENCE (SIZE (1..maxNrofUL-Allocations)) OF INTEGER(0..32)
        }
    },
    reportQuantity                          CHOICE {
        none                                    NULL,
        cri-RI-PMI-CQI                          NULL,
        cri-RI-i1                               NULL,
        cri-RI-i1-CQI                           SEQUENCE {
            pdsch-BundleSizeForCSI                  ENUMERATED {n2, n4}                                         OPTIONAL    -- Need S
        },
        cri-RI-CQI                              NULL,
        cri-RSRP                                NULL,
        ssb-Index-RSRP                          NULL,
        cri-RI-LI-PMI-CQI                       NULL
    },
…

carrier
Indicates in which serving cell the CSI-ResourceConfig indicated below are to be found. If the field is absent, the resources are on the same serving cell as this report configuration.
----
Also if CBRA can be supported on PUCCH SCell, it also can indicate beam information. Hence we would like to send LS to RAN1/2 to confirm the following points.
· Whether UE can report CSI (e.g. L1-RSRP) of PUCCH SCell belonging to secondary PUCCH group by configuring CSI report setting (e.g. CSI-ReportConfig) on any cells belonging to primary PUCCH group
· Whether CBRA can be supported on PUCCH SCell for the advantages of facilitating the unknown PUCCH SCell activation with invalid TA
In addition, RAN4 should clarify what types of CSI report can be used for the SCell activation procedure, i.e. periodic, aperiodic, or semi-persistent. Our understanding is there are no restriction about reporting type. 
Proposal 2: Send an LS to RAN1/2 to confirm the feasibility of beam information indication approach
· Whether UE can report CSI (e.g. L1-RSRP) of PUCCH SCell belonging to secondary PUCCH group by configuring CSI report setting (e.g. CSI-ReportConfig) on any cells belonging to primary PUCCH group
· Whether CBRA can be supported on PUCCH SCell for the advantages of facilitating the unknown PUCCH SCell activation with invalid TA
Proposal 3: RAN4 does not need specify the CSI reporting type (periodic, aperiodic, semi-persistent) about PUCCH SCell activation. Any kind of reporting type can be used for the activation procedure.

Another issue about beam information for TCI determination was raised during email discussion as Issue 1-2-6 as follows:
New Issue 1-2-6: Whether the beam information (L1-RSRP measurement result) of PUCCH SCell for TCI determination is needed or not for unknown cell?
· FFS 
· Whether the beam information (L1-RSRP measurement result) of PUCCH SCell for TCI determination is needed or not
· FFS: whether the beam information is needed to be indicated to NW
· FFS: for valid TA and invalid TA case
· FFS: for FR1 and FR2
· Note: this issue is related to the outcome of issue 1-2-3. 
In order to consider the necessity of TCI state, we assume two scenario based on Issue 1-2-3.
a) NW can now the beam information via CSI report on SpCell
This case the CSI report used for beam information indication can be L1-RSRP, therefore additional L1-RSRP report is not needed.
b) NW can now the beam information via CBRA on PUCCH SCell
This case NW can now the best SSB index through CBRA procedure and TCI can be determined by using it.
Therefore, if UE can report CSI of PUCCH SCell via SpCell or CBRA can be supported on PUCCH SCell, beam information (L1-RSRP measurement result) of PUCCH SCell for TCI determination is not needed.
Proposal 4: If UE can report CSI of PUCCH SCell via SpCell or CBRA can be supported on PUCCH SCell, beam information (L1-RSRP measurement result) of PUCCH SCell for TCI determination is not needed.
2.3. UL spatial relation for PUCCH SCell activation
According to the ending point discussion, the UE needs to transmit CSI report both valid TA case and invalid TA case to activate PUCCH SCell, thus UL spatial relation is needed but only for FR2 case. In order to simplify the beam information discussion, Rel-17 PUCCH SCell activation should require beam correspondence related capability support. Under this assumption, explicit procedure for spatial relation determination is not needed. NW can know which spatial relation should be used based on DL beam information. 
Proposal 5: Rel-17 PUCCH SCell activation should require following beam correspondence related capability support
· beamCorrespondenceWithoutUL-BeamSweeping
· beamCorrespondenceSSB-based-r16
Proposal 6: UL spatial relation of PUCCH on target being-activated Scell should be considered for PUCCH Scell activation for invalid case, but expicit procedure is not needed thanks to the beam corresponding capability
2.4. PUCCH Scell activation delay requirement
For valid TA case, three options are remaind as follows:
· Option 1:
· Reuse the Rel-15 SCell activation delay requirement for valid TA case, i.e. (( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length).
· Option 2:
· In FR1, reuse the Rel-15 SCell activation delay requirement which is (( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length). 
· In FR2, use normal SCell activation delay (i.e., (( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length);) in TS38.133 section 8.3.2 as baseline, but the time uncertainty of the MAC CE for UL spatial relation activation of PUCCH in target being-activated SCell shall be considered in the baseline Tactivation_time.
· Option 3:
· PUCCH SCell activation delay (TDelay_PUCCH_SCell) is defined as: TDelay_PUCCH_SCell=TBasic_SCell_activation_delay + TL1-RSRP + TTA_delay + TUL_spatial_relationInfo; where:
· TBasic_SCell_activation_delay is SCell activation delay as described in clause 8.3.2 of TS 38.133; 
· TL1-RSRP: L1-RSRP measuring and reporting delay. This is zero for FR1/2 known SCells and FR2 unknown SCells; 
· TTA_delay: Delay required for TA command acquisition and application. Exact delay is FFS; and
· TUL_spatial_relationInfo: Delay uncertainty for receiving UL spatial relation info MAC CE and UL spatial relation info application delay. Exact delay is FFS. This is applicable only when CSI report of to be activated SCell is transmitted on SCell.
· TTA_delay is considered to be zero.
In this case Rel-15 SCell activation delay requirement should be reused. Option 2 and 3 consider additional delay such as L1-RSRP related delay and UL spatial relation activation delay. However L1-RSRP related delay is already considered as the part of Tactivation_time and UL spatial relation activation delay is not needed to be considered separately because spatial relation can be known and then NW can activate by same MAC PDU as PUCCH SCell activation.
Proposal 7: Reuse the Rel-15 SCell activation delay requirement for valid TA case, i.e. (( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length).
For invalid TA case an additional UL synchronization procedure to obtain the valid TA shall be considered, i.e. T1, T2, T3 shall be reused.
Proposal 8: If UE does not have the valid TA on the PUCCH SCell being activated, an additional UL synchronization procedure to obtain the valid TA shall be considered which including the following factors:
· the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH Scell(T1);
· the delay for obtaining a valid TA command for the sTAG to which the SCell configured with PUCCH belongs(T2);
· the delay for applying the received TA for uplink transmission(T3)
The delay for obtaining a valid TA command for the sTAG should be the delay from just after waitning for T1. In order to avoid unnecessary long delay, the upperlimit should be specified. In the LTE specification, T2 is defined up to 13ms considering the duration from the end of the preamble transmission plus 3ms plus maximum RAR window duration, i.e. 10ms. Based on this background, T2 should be up to 80 slots, which is maximum value of RAR window duration.
Proposal 9: T2 is the delay from slot n + (Tactivate_basic +T1)/NR slot length until UE has obtained a valid TA command for the target PUCCH SCell being activated. Tactivate_basic is the normal SCell activation delay in TS38.133 section 8.3.2. slot n is the slot when UE received PUCCH SCell activation MAC CE
Proposal 10: T2 shall be up to 80 slots, which is maximum value of RAR window duration.
The delay for applying the received TA is already specified in clause 4.2 in TS 38.213 thus it should be refered.
Proposal 11: T3 is the delay for applying the received TA for uplink transmission on target PUCCH SCell being activated, and greater than or equal to k+1 slot, where k is defined in clause 4.2 in TS 38.213.
3. Conclusion
In this contribution, we proposed our views on PUCCH SCell Activation/Deactivation delay requirements.
Proposal 1: For invalid TA case, the ending point of PUCCH SCell activation should be the point when UE transmit valid CSI report on the target PUCCH SCell
Proposal 2: Send an LS to RAN1/2 to confirm the feasibility of beam information indication approach
· Whether UE can report CSI (e.g. L1-RSRP) of PUCCH SCell belonging to secondary PUCCH group by configuring CSI report setting (e.g. CSI-ReportConfig) on any cells belonging to primary PUCCH group
· Whether CBRA can be supported on PUCCH SCell for the advantages of facilitating the unknown PUCCH SCell activation with invalid TA
Proposal 3: RAN4 does not need specify the CSI reporting type (periodic, aperiodic, semi-persistent) about PUCCH SCell activation. Any kind of reporting type can be used for the activation procedure.
Proposal 4: If UE can report CSI of PUCCH SCell via SpCell or CBRA can be supported on PUCCH SCell, beam information (L1-RSRP measurement result) of PUCCH SCell for TCI determination is not needed.
Proposal 5: Rel-17 PUCCH SCell activation should require following beam correspondence related capability support
· beamCorrespondenceWithoutUL-BeamSweeping
· beamCorrespondenceSSB-based-r16
Proposal 6: UL spatial relation of PUCCH on target being-activated Scell should be considered for PUCCH Scell activation for invalid case, but expicit procedure is not needed thanks to the beam corresponding capability
Proposal 7: Reuse the Rel-15 SCell activation delay requirement for valid TA case, i.e. (( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length).
Proposal 8: If UE does not have the valid TA on the PUCCH SCell being activated, an additional UL synchronization procedure to obtain the valid TA shall be considered which including the following factors:
· the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH Scell(T1);
· the delay for obtaining a valid TA command for the sTAG to which the SCell configured with PUCCH belongs(T2);
· the delay for applying the received TA for uplink transmission(T3)
Proposal 9: T2 is the delay from slot n + (Tactivate_basic +T1)/NR slot length until UE has obtained a valid TA command for the target PUCCH SCell being activated. Tactivate_basic is the normal SCell activation delay in TS38.133 section 8.3.2. slot n is the slot when UE received PUCCH SCell activation MAC CE
Proposal 10: T2 shall be up to 80 slots, which is maximum value of RAR window duration.
Proposal 11: T3 is the delay for applying the received TA for uplink transmission on target PUCCH SCell being activated, and greater than or equal to k+1 slot, where k is defined in clause 4.2 in TS 38.213.
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