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1.	Introduction
In the previous RAN4#98bis e-meeting, the most controversial issue in defining PUCCH SCell activation requirements was so-called ‘chicken-and-egg’ problem of the activation sequence when the SCell is ‘unknown’, i.e. whether L1-RSRP of the PUCCH SCell can be reported to SpCell as a part of the activation sequence. In the contribution, we present our understanding of the specification and share our views on remaining issues.
2. 	Discussion
Start and Ending point of PUCCH SCell activation sequence
Options from the previous RAN4#98bis e-meeting:
· The ending point for valid TA case: 
· Option 1: (QC, Ericsson, Huawei, Xiaomi, Apple, NEC, Nokia, ZTE, OPPO, MTK)
· For valid TA case, the ending point of PUCCH SCell activation should be the point when UE transmit valid CSI report on target PUCCH SCell. 
· Option 2: (NTT DOCOMO, CATT)
· For valid TA case, the ending point of PUCCH SCell activation is the point when UE transmit valid CSI report on a certain cell (SpCell or PUCCH SCell or others, i.e. not to define which cell is used).
· The ending point for invalid TA case: 
· Option 1: (QC, Ericsson, NTT DOCOMO, Huawei, Xiaomi, Apple, NEC, ZTE, OPPO, MTK)
· For invalid TA case, the ending point of PUCCH SCell activation should be the point when UE transmit valid CSI report on target PUCCH SCell. 
· Option 2: (CATT)
· For invalid TA case, the ending point of PUCCH SCell activation should be the point when UE transmit PRACH on target PUCCH SCell.
· Option 3: (Nokia)
· Depends on if the UE has transmitted the CSI reporting e.g. to inform network the beam information during the activation period. 

SCell activation latency is defined as a number of slots for UE to complete the indicated SCell activation sequence, i.e. from a slot in which UE receives MAC-CE or RRC triggering SCell activation sequence to a slot where UE reports a valid CSI of the SCell. Here, the valid CSI shall be a none-zero CQI because it is also considered an implicit indication of the activation completion. 
For PUCCH SCell activation latency, it shouldn’t be any different from the legacy SCell activation, i.e. from a slot when PUCCH SCell activation is triggered to a slot when UE reports a valid CSI of the SCell. The only different between the two cases is which cell UE shall report the valid CSI to. In other words, UE shall report the valid CSI to the PUCCH SCell as per RAN1/2 spec as opposed to the legacy SCell activation where the CSI is reported to SpCell.

Proposal 1: For a single PUCCH SCell activation requirement, the activation latency is defined from a slot in which UE receives the PUCCH SCell activation MAC-CE command to a slot when UE reports a valid CSI to the target PUCCH SCell irrespective of whether TA is valid or not.

PUCCH SCell Activation Sequence, Framework, and Restrictions
Agreements and options from the previous RAN4#98bis e-meeting:
Agreements
· If the target PUCCH Scell is known, no need to indicate the beam information to network for determining the associated SSB in PDCCH order for RA, i.e., no additional SSB based beam measurement is needed.
· If the target PUCCH Scell is unknown cell in FR2:
· If there is at least one active serving cell on that FR2 band (following the same conditions in TS38.133 section 8.3.2 for intra-band FR2 Scell activation), no need to indicate the beam information to network for determining the associated SSB in PDCCH order for RA.
· If there is no active serving cell on that FR2 band, need to indicate the beam information to network for determining the associated SSB in PDCCH order for RA.
Options and FFSs
· If the target PUCCH Scell is unknown cell in FR1:
· Option 1: (QC, Ericsson, NTT DOCOMO, Huawei, vivo, Xiaomi, Apple, NEC, CATT, ZTE, OPPO, MTK)
· If it is contiguous to an active serving cell in the same band (following the same conditions in TS38.133 section 8.3.2 for intra-band contiguous FR1 Scell activation), no need to indicate the beam information to network for determining the associated SSB in PDCCH order for RA.
· If there is no contiguous active serving cell on that FR1 band, need to indicate the beam information to network for determining the associated SSB in PDCCH order for RA.
· Option 2: (Nokia)
· No need to indicate the beam information to network for determining the associated SSB in PDCCH order for RA, i.e., no additional SSB based beam measurement is needed.
· FFS: “need to indicate the beam information to network for determining the associated SSB in PDCCH order for RA” doesn’t necessarily mean it is always possible for all cases, i.e. there can be cases where DL beam (SSB index) indication can’t be reported to the serving cell due to UE behavior for PUCCH grouping specified by RAN1/2.
· FFS: this issue is for invalid TA case only.

For unknown SCell activation, in general, beam information needs to be indicated as a form of SSB L1-RSRP for the following purposes:
1) TCI activation for CSI-RS reception and measurement
2) TCI activation for PDCCH triggering CFRA preamble transmission and scheduling RAR if TA is invalid
3) SSB ID determination for PDCCH order CFRA procedure if TA is invalid
Note that there are cases where the report can be skipped, e.g. TCI activation is signaled along with SCell activation command for intra-band contiguous CA, etc.
And as per RAN2 spec, CSI cannot be reported across PUCCH group and the CSI includes the following:
· RI(Rank Indicator)
· PMI(Precoding Matrix Indicator)
· CQI(Channel Qulity Information)
· CRI(CSI-RS Resource Indicator)
· SSBRI(SS/PBCH Resource Block Indicator)
· LI(Layer Indicator)
· L1-RSRP
The restriction above has been a common understanding in RAN1 and RAN2 from LTE. In addition, RA procedure as a part of PUCCH SCell activation when the SCell doesn’t have a valid TA shall be based on PDCCH-order based CFRA. Note that PDCCH-order RA doesn’t support a cross-carrier RA triggering mechanism in NR. Based on the current specification, we present PUCCH SCell activation sequence for 4 different scenarios.

1) Known PUCCH SCell with valid TA
As shown in Figure 1, an activation sequence for known PUCCH SCell with a valid TA is exactly the same as non-PUCCH SCell activation except that CSI of the SCell is reported on the SCell.
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Figure 1-a. Non-PUCCH SCell activation
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Figure 1-b. PUCCH SCell activation
Figure 1. SCell vs. PUCCH SCell activation (when the SCell is known and has a valid TA, and the SCell measurement cycle>160ms)

Observation 1: For a single known PUCCH SCell activation, the SCell activation sequence is exactly the same as non-PUCCH SCell activation except that CSI of the SCell is reported on the SCell.

2) Known PUCCH SCell with invalid TA
As shown in Figure 2, an activation sequence for known PUCCH SCell without a valid TA is exactly the same as that of PUCCH SCell activation with a valid TA except the additional CFRA procedure taking place on the target PUCCH SCell which consists of T1, T2, and T3.
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Figure 2-b. PUCCH SCell activation with a valid TA
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Figure 2-b. PUCCH SCell activation with an invalid TA
Figure 2. PUCCH SCell activation (when SCell measurement cycle>160ms)

Observation 2: An activation sequence of a single known PUCCH SCell without a valid TA requires CFRA procedure on the target PUCCH SCell before a valid CSI report. 

3) Unknown PUCCH SCell with valid TA
When to-be-activated PUCCH SCell is unknown, L1-RSRP of the SCell should be reported as a part of PUCCH SCell activation sequence. As UE has a valid TA for the SCell and a periodic CSI report on PUCCH is allowed even before a valid CSI (non-zero CQI) report, the L1-RSRP can be reported to the SCell via configured PUCCH. However, if the SCell is in FR2 where PUCCH-SpatialRelationInfo needs to be configured as well, there can be still an issue with L1-RSRP reporting on the target SCell.
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Figure 3. PUCCH SCell activation (when the SCell is unknown and has not a valid TA)

Observation 3: An activation sequence of a single unknown FR1 PUCCH SCell with a valid TA can be supported by the current specification and the activation sequence is the same as non-PUCCH SCell activation except CSI report on the target SCell including L1-RSRP report. For a single unknown FR2 PUCCH SCell with a valid TA, L1-RSRP report on the target SCell may not be supported.

4) Unknown PUCCH SCell with invalid TA
When UE doesn’t have a valid TA for the to-be-activated PUCCH SCell, L1-RSRP cannot be reported to the target SCell as opposed to the previous case #3 (unknown PUCCH SCell with a valid TA). Therefore, RAN4 should first discuss/decide whether or not to define PUCCH SCell activation requirement for such a case and may have to consult with RAN1 and/or RAN2.

Observation 4: An activation sequence of a single unknown FR1 PUCCH SCell without a valid TA cannot be supported by the current specification.

Based on Observations 1-4, we propose:
Proposal 2: If the target PUCCH SCell is unknown cell, RAN4 to discuss/decide whether to define the SCell activation requirements for the following cases separately:
· FR1 PUCCH SCell with a valid TA
· FR2 PUCCH SCell with a valid TA
· FR1 PUCCH SCell without a valid TA
· FR2 PUCCH SCell without a valid TA
Proposal 2-1: If RAN4 agrees to define requirements for unknown FR1 PUCCH SCell activation with a valid TA, the requirements are as follows:
· if ‘ssb-PositionInBurst’ indicates only one SSB is being actually transmitted, or ‘ssb-PositionInBurst’ indicates multiple SSBs and TCI indication is provided in same MAC PDU with SCell activation, 
· UE does not report the beam information, i.e. L1-RSRP, if the following conditions are additionally met,
· the SCell is contiguous to an active serving cell in the same band, and
· A single SSB is used in the unknown SCell; or multiple SSBs are used in the SCell and TCI state indication for PDCCH is provided by the same MAC PDU used for SCell activation; and
· its ssb-PositionInBurst is same as the one of contiguous FR1 active serving cell, and
· its SMTC offset is same as the one of contiguous FR1 active serving cell, and 
· its RTD with contiguous FR1 active serving cell is smaller than or equal to 260ns with respect to the to-be-activated SCell’s SSB numerology, and its reception power difference with contiguous FR1 active serving cell is smaller than or equal to 6dB;
· UE reports the beam information, i.e. L1-RSRP, to the target SCell, otherwise
· otherwise, UE reports the beam information, i.e. L1-RSRP, to the target SCell for TCI activation
Proposal 2-2: If RAN4 agrees to define requirements for any of the following cases, RAN4 should discuss how to exchange beam information between UE and network. If it is identified that non-PDCCH order based CBRA can be used for the beam information exchange as a part of the SCell activation sequence, RAN4 to consider sending an LS to RAN1 and RAN2 asking if the CBRA can be exceptionally allowed for the identified case(s).
· unknown FR1 PUCCH SCell without a valid TA 
· unknown FR2 PUCCH SCell with a valid TA
· unknown FR2 PUCCH SCell without a valid TA

PUCCH UL spatial relation in FR2
Options from the previous RAN4#98bis e-meeting:
· Option 1:  (QC, Ericsson, NTT DOCOMO, Huawei, vivo, Xiaomi, Apple, NEC, Nokia, ZTE, MTK)
· The UL spatial relation of PUCCH on target being-activated SCell should be considered for PUCCH SCell activation in FR2 only.
· the time uncertainty of the MAC CE for UL spatial relation activation of PUCCH in target being-activated SCell shall be defined in the baseline FR2 SCell activation delay part (Tactivate_basic). Details are FFS
· Option 3:  (CATT)
· Depending on issue 1-1-1. If the ending point is defined at the point when UE transmit PRACH on target PUCCH SCell, the PUCCH spatial relation is not needed for PUCCH SCell activation.

In FR2, PUCCH-Config can include PUCCH-SpatialRelationInfo which can be updated based on L1-RSRP report. If L1-RSRP report is followed by RRC reconfiguration for PUCCH-SpatialRelationInfo update, an additional activation delay should be allowed. And it is desirable that the UL spatial relation activation signal and TCI activation command are transmitted in the same MAC CE.

Proposal 3: For FR2, UL spatial relation of PUCCH on target being-activated SCell should be considered for PUCCH SCell activation
· the time uncertainty of the MAC CE for UL spatial relation activation of PUCCH in target being-activated SCell shall be defined assuming the spatial relation activation signal and TCI activation command are received in the same MAC CE
· FFS on FR2 unknown PUCCH SCell with an invalid TA

3.	Conclusion
Start and Ending point of PUCCH SCell activation sequence
Proposal 1: For a single PUCCH SCell activation requirement, the activation latency is defined from a slot in which UE receives the PUCCH SCell activation MAC-CE command to a slot when UE reports a valid CSI to the target PUCCH SCell irrespective of whether TA is valid or not.

PUCCH SCell Activation Sequence, Framework, and Restrictions
Observation 1: For a single known PUCCH SCell activation, the SCell activation sequence is exactly the same as non-PUCCH SCell activation except that CSI of the SCell is reported on the SCell.
Observation 2: An activation sequence of a single known PUCCH SCell without a valid TA requires CFRA procedure on the target PUCCH SCell before a valid CSI report. 
Observation 3: An activation sequence of a single unknown FR1 PUCCH SCell with a valid TA can be supported by the current specification and the activation sequence is the same as non-PUCCH SCell activation except CSI report on the target SCell including L1-RSRP report. For a single unknown FR2 PUCCH SCell with a valid TA, L1-RSRP report on the target SCell may not be supported.
Observation 4: An activation sequence of a single unknown FR1 PUCCH SCell without a valid TA cannot be supported by the current specification.

Proposal 2: If the target PUCCH SCell is unknown cell, RAN4 to discuss/decide whether to define the SCell activation requirements for the following cases separately:
· FR1 PUCCH SCell with a valid TA
· FR2 PUCCH SCell with a valid TA
· FR1 PUCCH SCell without a valid TA
· FR2 PUCCH SCell without a valid TA
Proposal 2-1: If RAN4 agrees to define requirements for unknown FR1 PUCCH SCell activation with a valid TA, the requirements are as follows:
· if ‘ssb-PositionInBurst’ indicates only one SSB is being actually transmitted, or ‘ssb-PositionInBurst’ indicates multiple SSBs and TCI indication is provided in same MAC PDU with SCell activation, 
· UE does not report the beam information, i.e. L1-RSRP, if the following conditions are additionally met,
· the SCell is contiguous to an active serving cell in the same band, and
· A single SSB is used in the unknown SCell; or multiple SSBs are used in the SCell and TCI state indication for PDCCH is provided by the same MAC PDU used for SCell activation; and
· its ssb-PositionInBurst is same as the one of contiguous FR1 active serving cell, and
· its SMTC offset is same as the one of contiguous FR1 active serving cell, and 
· its RTD with contiguous FR1 active serving cell is smaller than or equal to 260ns with respect to the to-be-activated SCell’s SSB numerology, and its reception power difference with contiguous FR1 active serving cell is smaller than or equal to 6dB;
· UE reports the beam information, i.e. L1-RSRP, to the target SCell, otherwise
· otherwise, UE reports the beam information, i.e. L1-RSRP, to the target SCell for TCI activation
Proposal 2-2: If RAN4 agrees to define requirements for any of the following cases, RAN4 should discuss how to exchange beam information between UE and network. If it is identified that non-PDCCH order based CBRA can be used for the beam information exchange as a part of the SCell activation sequence, RAN4 to consider sending an LS to RAN1 and RAN2 asking if the CBRA can be exceptionally allowed for the identified case(s).
· unknown FR1 PUCCH SCell without a valid TA 
· unknown FR2 PUCCH SCell with a valid TA
· unknown FR2 PUCCH SCell without a valid TA

PUCCH UL spatial relation in FR2
Proposal 3: For FR2, UL spatial relation of PUCCH on target being-activated SCell should be considered for PUCCH SCell activation
· the time uncertainty of the MAC CE for UL spatial relation activation of PUCCH in target being-activated SCell shall be defined assuming the spatial relation activation signal and TCI activation command are received in the same MAC CE
· FFS on FR2 unknown PUCCH SCell with an invalid TA
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