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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
The work on RRM requirements for PUCCH SCell activation/deactivation, [1], continued during the RAN4#101-bis-e meeting, and the outcome in terms of agreements and open issues was captured in a WF [2].
In this contribution we provide our views on the open issues.
Discussion
PUCCH SCell activation delay requirement for valid TA case 
In last meeting it was agreed that PUCCH SCell activation requirements will only be defined when PL-RS of target PUCCH SCell is known. If the PL-RS of target PUCCH SCell is unknown, it was agreed to clarify that “longer activation time is expected if the pathloss reference signal is unknown.”  in the spec. 

Further known condition of the PL-RS is FFS.

In previous meetings it was agreed to consider Rel-16 known condition of PL-RS as baseline. Rel-16 PL-RS known condition is copied below for reference. 

	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.



Our understanding is in Rel-16 PL-RS known condition is defined as part of standalone PL-RS switching requirement and hence L1-RSRP is considered for defining the known condition. However, for PUCCH SCell activation, if PUCCH SCell is known L1-RSRP reporting may not be available to determine the known condition of PL-RS. In this case since cell known condition is based on L3-RSRP report from the UE, we think same can be used for PL-RS known condition too. Further, if PUCCH SCell is unknown, UE need to measure L1-RSRP of PUCCH SCell, and hence PL-RS known condition can be based on L1-RSRP as the legacy framework.      

Proposal 1: RAN4 to agree that PL-RS known condition is based on legacy PL-RS known definition. Wherein, for PUCCH known cell, L3-RSRP can be used instead of L1-RSRP. For PUCCH unknown cell, L1-RSRP can used as in legacy definition. 

Delay requirements when PL-RS is known:

UE can be configured with up to 8 active PL-RS but UE can only maintain up to 4 PL-RS. Hence, though PL-RS is known, it may be or may not be maintained. Legacy PL-RS requirements are defined for both maintained and non-maintained and we think similar requirements can be re-used. Delay requirements of pathloss reference signals (PL-RS) switching from TS 38.133 are copied below for reference. 

	TS 38.133
8.14.3 MAC-CE based pathloss reference signal switch delay
The requirements in this clause apply for a UE to update a pathloss reference signal by MAC-CE for PUCCH, PUSCH, semi-persistent SRS and aperiodic SRS.
If the target pathloss reference signal is known, upon receiving PDSCH carrying MAC-CE activation in slot n, UE shall be able to apply the target pathloss reference signal of the serving cell on which pathloss reference signal switch occurs no later than the slot n + + + NM*.  The UE shall be able to apply old pathloss reference signals until the slot n + + . Where 
-	 is the timing between pathloss reference MAC-CE activation command and acknowledgement as specified in TS 38.321 [7].
-	NM = 1, if the target PL-RS is not maintained by the UE, 0 otherwise.
-	 is the periodicity of the target pathloss reference signal which would be SSB or NZP CSI-RS.
Note:	longer application time is expected if measurement sample is not available due to measurement gap, DRX or other UE activities.
Note:	longer application time is expected if the pathloss reference signal is unknown.



Proposal 2: 	When PL-RS is known, RAN4 to define requirements for both PL-RS maintained and non-maintained scenarios.

Further, in last meeting, relation between the associated RS for TCI state, PL-RS and spatial relation indication is discussed. Following proposal was proposed. Though this may be common scenario, we do not think this kind of restriction needs to be specified in RAN4 spec.

The PUCCH SCell activation requirements are defined based on the following assumption: 
· For the activation with known condition, the SSB associated to PL-RS indication, TCI state switch and spatial relation is the same.
· For the activation with unknown condition, the SSB or CSI-RS associated to PL-RS indication, TCI state switch and spatial relation is the same.

Proposal 3: RAN4 not specify any relation or restriction between the associated RS for TCI state, PL-RS and spatial relation indication.

PUCCH SCell activation delay:

In last meeting following framework is agreed for delay derivation. 
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
· [bookmark: _Hlk95407143]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.


Based on the above framework, we derive Tactivation_time for FR2 when PUCCH SCell is known.

In previous meetings, it was agreed that there is no additional delay for obtaining spatial relation info, and there is no additional MAC-CE uncertainty is needed for knowing the PL-RS info. Considering these agreements, only additional delay to the existing Tactivation_time for FR2 is for getting 5 additional samples when PL-RS is not maintained. When the PL-RS is maintained, there is no need of any additional delay. 

If PUCCH SCell is known and PL-RS is maintained, Tactivation_time_PUCCH is Tactivation_time for FR2 is the SCell activation delay as defined in section 8.3.2.

If PUCCH SCell is known and PL-RS is non-maintained, Tactivation_time_PUCCH is sum of Tactivation_time for FR2 as defined in section 8.3.2 and 5*. Where,  is the periodicity of the target pathloss reference signal.

Proposal 4: RAN4 to agree that, when PUCCH SCell is known and PL-RS is non-maintained, Tactivation_time_PUCCH is sum of Tactivation_time for FR2 as defined in section 8.3.2 and 5*. Where,  is the periodicity of the target pathloss reference signal.


Tactivation_time for FR2 when PUCCH SCell is un-known:

For unknown SCell, Tactivation_time requirements specified in section 8.3.2 include L1-RSRP reporting, and the L1-RSRP reporting may be sent to spCell. There was discussion in last meeting that processing of L1-RSRP report to spCell takes any additional margin. Our understanding is there is no further progress in RAN1/2 and it can be FFS. 

Proposal 5: X value, which is the relaxation margin for unknown cell is FFS based RAN1/2 progress.
 
In previous meetings, it was agreed that there is no additional delay for obtaining spatial relation info, and there is no additional MAC-CE uncertainty is needed for knowing the PL-RS info. Considering these agreements, only additional delay to the existing Tactivation_time for FR2 is for getting 5 additional samples when PL-RS is not maintained. However, since UE sends L1-RSRP report during SCell activation delay timeline, we think the PL-RS non-maintained is not needed to be considered. For PL-RS maintained case, there is no additional delay is required. That means, for PUCCH SCell activation when SCell is unknown legacy requirements can be reused.

Proposal 6: RAN4 to agree that legacy SCell requirements can be reused for unknown PUCCH SCell activation delay.

PUCCH SCell activation delay requirement for invalid TA case
In last meeting, following is agreed.
The UE shall be capable to perform downlink actions related to the SCell activation command for the SCell being activated on the PUCCH SCell no later than in slot .
The UE shall be capable to perform uplink actions related to the SCell activation command for the SCell being activated on the PUCCH SCell no later than in slot .
Where,
· Tfirst_available_CSI: uncertainty in acquiring the first available downlink CSI reference resource after Tactivation_time, 
· TCSI_processing: UE processing time for CSI reporting
· TCSI_reporting_after: uncertainty in acquiring the first available CSI reporting resources after T3 as specified in TS 38.331
· FFS: whether [X] which is the relaxation margin for unknown cell case is needed. 
· FFS: whether [] which is the delay uncertainty for PDCCH order receiving is needed. 

As discussed in previous section, X can be FFS based on RAN1 progress.

Regarding other FFS, TPDCCH, if we look at T1 definition “is up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in the table 8.1-1 of TS 38.213”, this is mainly defined for contention-based RACH. Since SCell can send RACH by PDCCH order, unless PDCCH order is received UE cannot start the determination of PRACH occasion. Hence, we think, delay uncertainty to receive PDCCH order may need to be captured in the spec. The delay uncertainty can be defined as delay uncertainty in reception of PDCCH order after n + THARQ + Tactivation_time.

Proposal 7: RAN4 to consider delay uncertainty in TPDCCH. Where, TPDCCH is the delay uncertainty in receiving PDCCH order after n+ THARQ + Tactivation_time.

[bookmark: OLE_LINK16][bookmark: OLE_LINK17]Applicability of PDCCH order receiving: 
In last meeting following options are discussed.
· 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: 

· [bookmark: _Hlk95413813]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 both options are technically same. Difference is only in the wording. We think option 2 is better describes the expected UE behaviour to the NW. Hence, we slightly prefer option 2 without last FFS.

Proposal 8: RAN4 to agree that UE is not expected to receive a PDCCH order to initiate RA procedure on the PUCCH SCell earlier than n+ THARQ + Tactivation_time.
Tactivation_time components:

We think valid TA case Tactivation_time  can be reused for invalid TA case too. 

Proposal 9: RAN4 to reuse valid TA case Tactivation_time for invalid TA case too 
Applicability on multiple SCells  
In RAN4#101-e, it was agreed to postpone the requirement of activation for multiple SCells with one PUCCH SCell until the single PUCCH SCell activation requirement has been finalized. 
Since timeline of PUCCH SCell activation is almost clear, RAN4 should start looking at the requirements for the case when PUCCH SCell is received as part of the multiple SCells to be activated.
In case of activation of multiple SCells with one PUCCH SCell, there may be scenarios where for some UEs the configurations are incompatible for parallel activation. For those scenarios, we think UE shall prioritise PUCCH SCell activation to other SCell activation.
In case of parallel activation of SCell activation is possible, additional timeline components of single PUCCH SCell activation shall be adapted to this scenario too. That means Tactivation_time can be replaced with Tactivation_time_multiple_scells where parallel activation is possible.
Proposal 10: When multiple SCells are activated, and in a scenario where parallel SCell activation is not possible, PUCCH SCell activation shall be prioritised w.r.t other SCells. 
Proposal 11:  When multiple SCells are activated, and in a scenario where parallel SCell activation is possible, single PUCCH SCell activation framework can be reused while replacing Tactivation_time with Tactivation_time_multiple_scells.
Summary and Conclusion
In this contribution we have provided our views on the open issues for SCell activation and deactivation with PUCCH. The following proposals are made:
Proposal 1: RAN4 to agree that PL-RS known condition is based on legacy PL-RS known definition. Wherein, for PUCCH known cell, L3-RSRP can be used instead of L1-RSRP. For PUCCH unknown cell, L1-RSRP can used as in legacy definition.

Proposal 2: 	When PL-RS is known, RAN4 to define requirements for both PL-RS maintained and non-maintained scenarios.
Proposal 3: RAN4 not specify any relation or restriction between the associated RS for TCI state, PL-RS and spatial relation indication.

Proposal 4: RAN4 to agree that, when PUCCH SCell is known and PL-RS is non-maintained, Tactivation_time_PUCCH is sum of Tactivation_time for FR2 as defined in section 8.3.2 and 5*. Where,  is the periodicity of the target pathloss reference signal.

Proposal 5: X value, which is the relaxation margin for unknown cell is FFS based RAN1/2 progress.

Proposal 6: RAN4 to agree that legacy SCell requirements can be reused for unknown PUCCH SCell activation delay.
Proposal 7: RAN4 to consider delay uncertainty in TPDCCH. Where, TPDCCH is the delay uncertainty in receiving PDCCH order after n+ THARQ + Tactivation_time.
Proposal 8: RAN4 to agree that UE is not expected to receive a PDCCH order to initiate RA procedure on the PUCCH SCell earlier than n+ THARQ + Tactivation_time.
Proposal 9: RAN4 to reuse valid TA case Tactivation_time for invalid TA case too 
Proposal 10: When multiple SCells are activated, and in a scenario where parallel SCell activation is not possible, PUCCH SCell activation shall be prioritised w.r.t other SCells. 
Proposal 11:  When multiple SCells are activated, and in a scenario where parallel SCell activation is possible, single PUCCH SCell activation framework can be reused while replacing Tactivation_time with Tactivation_time_multiple_scells.
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