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1.	Introduction
In the contribution, we present our views on the remaining issues and requirements for Option 1a based SCell activation enhancement. And in response to a new incoming LS R4-2107609 from RAN1, we share our views on Rel-15/16 DCI based SCell activation latency enhancement.
· Option 1a based Single SCell Activation Enhancement
· Option 1a based Multiple SCell Activation Enhancement
· Option 2 based SCell Activation Enhancement
2. 	Discussion
· Option 1a based Single SCell Activation Enhancement
For FR2 SCell activation, if there is no active serving cell on that FR2 band and if the target SCell is known to UE, the legacy requirement considers both T_uncertainty_MAC and T_FineTiming, i.e. PDCCH TCI can be received after SCell activation MAC-CE separately, and then the SSB-ID to be used for fine T/F acquisition in the definition of T_FineTiming is determined based on the separately activated PDCCH TCI. In Rel-17 enhancement, however, we believe RAN4 should assume A-TRS triggered by the SCell activation MAC-CE has to be always associated with the SSB that is QCL’ed with PDCCH TCI, i.e. UE can perform fine timing/frequency acquisition based on the triggered A-TRS burst no matter the last activation command for PDCCH TCI, PDSCH TCI (when applicable) is received or not, therefore T_uncertainty_MAC + T_FineTiming can be replaced with T_ATRS in the requirement.

Proposal 1: If there is no active serving cell on that FR2 band and if the target SCell is known to UE,
· Replace “T_uncertainty_MAC + T_FineTiming” with T_First_temp_RS, assuming A-TRS burst triggered by the MAC-CE shall be associated with the SSB that might have been used if the A-TRS burst had not been triggered, i.e. PDCCH TCI and PDSCH TCI (when applicable) shall be associated with the triggered A-TRS burst, unless the assumption conflicts with RAN1 agreement.
· T_First_temp_RS is the time to the end of the complete Aperiodic TRS burst indicated by the MAC-CE after slot n + (T_HARQ+3ms)/(NR slot length)

In Rel-17 A-TRS burst based SCell activation enhancement, the agreed reference resource for fine AGC is a 2-slot length A-TRS burst, which used to be SSB burst in the legacy requirement, therefore, the interruption length should be changed from “max SMTC duration between cells in the same band” to “A-TRS burst”.

Proposal 2: Option 1a based (A-TRS burst triggered by the same MAC-CE as multiple SCell activation triggering MAC-CE) SCell activation interruption requirements are modified as follows:
· A parameter “Tx” defining a range of a starting point of an interruption window is T_First_temp_RS for any scenario where T_activation_time includes T_First_temp_RS
· For intra-band CA, interruption length is max(one slot length of victim cell’s active DL BWP, 0.5ms) + 2 slot length of aggressor cell.

· Option 1a based Multiple SCell Activation Enhancement
In principle, we believe the enhancement should also be applicable to those cases in which we can see the same underlying principle can be applied as what was applied when RAN4 determined whether the scenario is relevant or not for the enhancement, i.e. effectively complete unknown SCell conditions need to be precluded.

Proposal 3: Option 1a based (A-TRS burst triggered by the same MAC-CE as multiple SCell activation triggering MAC-CE) multiple SCell activation enhancement is not supported for the following cases:
· Any of to-be-activated SCells triggered by one MAC-CE is unknown
· Exceptionally, if the target FR2 SCell is unknown and if on the same band UE also has at least one parallel to-be-activated known SCell, the enhancement is supported
· More than two SSB bursts are expected to be received/processed for the activation
· There can be more cases to which Option 1 based enhancement is not applicable depending on RAN1 decision


· Option 2 based SCell Activation Enhancement
The major distinction between Option 1a and Option 2 is whether A-TRS is triggered at the same time as SCell activation trigger or not, i.e. in the sense that UE has to perform fine timing/frequency acquisition by using A-TRS in the course of SCell activation, both options are effectively identical. With this observation, supporting Option 2 based SCell activation enhancement will be of benefit to network and UE because it doesn’t really require much change to signalling mechanism compared to Option 1a based on. And it should be ensured that the same principle as Option 1a is applied to Option 2. Besides, it should be UE optional feature in terms of SCell activation enhancement and Option 1a and Option 2 based A-TRS bursts should not be concurrently triggered for the SCell activation enhancement.
One example of Option 2 is shown in Figure 1 with the following restrictions:
1) To avoid a processing noncausality, SCell activation latency enhancement based on ‘A-TRS triggering UL DCI’ received before the SCell activation MAC CE processing (THARQ + 3 msec) should not be considered.
2) In accordance with the legacy UE behavior on to-be-activated SCell, UE should not be expected to monitor ‘A-TRS triggering UL DCI’ on the to-be-activated SCell.
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Figure 1. Legacy Rel-15/16 UL DCI based A-TRS triggering and its application for SCell activation latency enhancement

In addition, it should also be noted that the Option 2 based SCell activation enhancement can be beneficial for RRC based Direct SCell activation as well as MAC based SCell activation. In other words, for known SCell direct SCell activation, in which case Option 1a based solution is not applicable, RAN4 should define Option 2 based SCell activation requirements.
In Figure 1, legacy SCell activation scenario and latency requirements are illustrated. And applicable scenarios for Option 1a based enhancement are also indicated along with required number of Temporary TRS bursts for the respective scenarios. In the figure, cases with dotted blue line are not applicable for Option 1a based SCell activation. Within the set of applicable scenarios, we believe Option 2 based SCell activation should be applicable to the cases where 1 Temporary TRS burst is required. And this should also apply to RRC based SCell direct activation.
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Figure 2. Applicable SCell activation scenarios for Option 1a and Option 2


Proposal 4: Option 2 based (DCI based A-CSI-RS triggering legacy mechanism) SCell activation enhancement is supported with the following conditions:
· UE optional feature in terms of SCell activation enhancement with a prerequisite feature of cross-carrier A-TRS triggering
· Applicable only to the cases where one SSB burst/sample for fine time and frequency tracking is included in the legacy SCell activation latency requirements including direct SCell activation.
· For MAC based SCell activation, 
· A-TRS triggering DCI shall be n+k+3ms after the activation MAC-CE
· Applicable only when Option 1a based A-TRS burst is not configured or is configured but not triggered by the MAC-CE
· For RRC based direct SCell activation, FFS on when and how to trigger A-TRS
· The DCI shall be received from an active serving cell
· The A-TRS triggered by the DCI consists of 4 CRS-RS resources, i.e. 2 slots and 2 symbols for each

3.	Conclusion
· Option 1a based Single SCell Activation Enhancement
Proposal 1: If there is no active serving cell on that FR2 band and if the target SCell is known to UE,
· Replace “T_uncertainty_MAC + T_FineTiming” with T_First_temp_RS, assuming A-TRS burst triggered by the MAC-CE shall be associated with the SSB that might have been used if the A-TRS burst had not been triggered, i.e. PDCCH TCI and PDSCH TCI (when applicable) shall be associated with the triggered A-TRS burst, unless the assumption conflicts with RAN1 agreement.
· T_First_temp_RS is the time to the end of the complete Aperiodic TRS burst indicated by the MAC-CE after slot n + (T_HARQ+3ms)/(NR slot length)

Proposal 2: Option 1a based (A-TRS burst triggered by the same MAC-CE as multiple SCell activation triggering MAC-CE) SCell activation interruption requirements are modified as follows:
· A parameter “Tx” defining a range of a starting point of an interruption window is T_First_temp_RS for any scenario where T_activation_time includes T_First_temp_RS
· For intra-band CA, interruption length is max(one slot length of victim cell’s active DL BWP, 0.5ms) + 2 slot length of aggressor cell.

· Option 1a based Multiple SCell Activation Enhancement
Proposal 3: Option 1a based (A-TRS burst triggered by the same MAC-CE as multiple SCell activation triggering MAC-CE) multiple SCell activation enhancement is not supported for the following cases:
· Any of to-be-activated SCells triggered by one MAC-CE is unknown
· Exceptionally, if the target FR2 SCell is unknown and if on the same band UE also has at least one parallel to-be-activated known SCell, the enhancement is supported
· More than two SSB bursts are expected to be received/processed for the activation
· There can be more cases to which Option 1 based enhancement is not applicable depending on RAN1 decision


· Option 2 based SCell Activation Enhancement
Proposal 4: Option 2 based (DCI based A-CSI-RS triggering legacy mechanism) SCell activation enhancement is supported with the following conditions:
· UE optional feature in terms of SCell activation enhancement with a prerequisite feature of cross-carrier A-TRS triggering
· Applicable only to the cases where one SSB burst/sample for fine time and frequency tracking is included in the legacy SCell activation latency requirements including direct SCell activation.
· For MAC based SCell activation, 
· A-TRS triggering DCI shall be n+k+3ms after the activation MAC-CE
· Applicable only when Option 1a based A-TRS burst is not configured or is configured but not triggered by the MAC-CE
· For RRC based direct SCell activation, FFS on when and how to trigger A-TRS
· The DCI shall be received from an active serving cell
· The A-TRS triggered by the DCI consists of 4 CRS-RS resources, i.e. 2 slots and 2 symbols for each
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