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1. Introduction
In RAN4#100e RAN4 requirements for fast SCell activation was widely discussed. Corresponding agreement and open items are captured in the approved WF [1]. In this contribution, we continue discussing the open issues listed in [1].
2. Discussion
Issue 1-1-1: Whether RAN4 need to specify requirements for Option 2 in LS [R4-2107609]
· Proposals
· Option 1a(Apple, MTK, Huawei, vivo): No, RAN4 only specify requirements for option 1a in LS [R4-2107609].
· Option 1b (Nokia, vivo): RAN4 work focus on defining requirements for option 1a. RAN4 may define requirements for option 2 if time allows.
· Option 2(Qualcomm, Ericsson): Yes, RAN4 specify requirements for both option 1a and option 2 in LS [R4-2107609]
According to the discussion in last RAN4 meeting, it seems companies had different view on whether option 2 is supported or not. Some company mentioned that option 2 is already supported. However, to our understanding even for Rel-17 fast SCell activation, UE does not require to receive DCI during SCell activation procedure since the A-TRS was triggered by MAC-CE, instead of DCI. RAN1 also had separate discussion on legacy behavior (Rel-15/16) regarding receiving DCI format on an active CC for A-TRS triggering on a being activated SCell during SCell activation. Most companies in RAN1 think UE is NOT required to receive the DCI, even though there is no formal agreement. On the other hand, no noticeable gain can be observed from option 2 compared with option 1a. Therefore, we don’t think RAN4 shall define requirements for option 2.
[bookmark: _Ref85620476][bookmark: _Ref92378722]Proposal 1: RAN4 only specify requirements for option 1a in LS [R4-2107609].

Issue 1-2-1: Side conditions for scenario 2
Background
The following agreements are captured in approved WF [R4-2115436]
	Scenario#2: SCell to be activated is unknown and belongs to FR1, and SCell is contiguous to an active serving cell in the same band
Issue 1-4-4: SCell activation delay 
T_activation_time = TFirst_temp_RS  +Tgap+ Ttemp_RS +5ms
Where 
TFirst_temp_RS: is the time to the end of the first complete temporary RS burst after slot n + (T_HARQ+3ms)/(NR slot length)
Tgap: gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition
Ttemp_RS: Temporary RS burst length.
Note: the conditions for the case will be discussed when drafting the CR.


· Proposals
· Option 1 (Huawei): if the SCell is unknown and belongs to FR1, provided that the side condition Ês/Iot ≥ -2dB is fulfilled, 
Tactivation_time is: TFirst_temp_RS +Tgap+ Ttemp_RS +5ms, if the following conditions are met, 
-  the SCell is contiguous to an active serving cell in the same band, 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
· Option 2: shall maintain the following four conditions (as legacy),
-	the SCell is contiguous to an active serving cell in the same band, 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;
The difference between option 1 and 2 is on blue highlighted sub-bullets. We fully understand the logic behind option 1, i.e. the blue highlighted sub-bullets are to ensure the same TX SSB beam and to ensure the two SSBs are in the same half frame, which is for SSB based AGC and T/F tracking. Thus, it seems unnecessary to keep them for temporary RS based SCell activation. However, we still prefer to keep legacy conditions to allow UE leveraging more from the active contiguous cell. It can also be easier for UE to maintain AGC and T/F tracking loop after activation procedure (temporary RS is no longer provided). One important thing is to assume same Tx beam for the temporary RS and the SSB. From requirement perspective, we can assume UE only uses temporary RS for AGC and T/F tracking. However, in real implementation, UE shall also be allowed to use SSB, e.g. 1) sometimes SSB may come earlier than temporary RS in practice, even though this is not idea assumption in RAN4. 2) temporary RS may not be available after SCell activation procedure, then UE may rely on SSB (directly or indirectly). Therefore, keeping legacy condition can make the link more stable.
[bookmark: _Ref92378726]Proposal 2: it is preferred to keep all the legacy four conditions for Scenario#2: SCell to be activated is unknown and belongs to FR1, and SCell is contiguous to an active serving cell in the same band (option 2).

Issue 1-2-2: Tuncertainty_MAC for scenario 3
Background
The following discussion are captured in WF [R4-2115436] in RAN4#100e meeting
	Scenario#3: Scell to be activated belongs to FR2
Issue 1-4-6: If there is no active serving cell on that FR2 band, and target Scell is known to UE
· Option 1(Qualcomm, Apple, Ericsson, Oppo): Replace (T_uncertainty_MAC + T_FineTiming) with T_ATRS, 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.
· Option 2 (Huawei, MTK): (T_uncertainty_MAC + T_FineTiming) is unchanged



We slightly preferred option 1 in previous RAN4 meetings because we think it could be good if NW can save the MAC command for TCI. However, we notice that if semi-persistent CSI-RS is used for CSI reporting, UE still needs to wait for MAC-CE for CSI-RS activation. Thus Tuncertainty_MAC is still needed for this case. For periodic CSI-RS, T_uncertainty_MAC + T_FineTiming can be replaced by T_ATRS with the clarification.
Besides, RAN1 reached consensus on the QCL assumption for the temporary RS:
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It is rational to assume that PDCCH TCI and PDSCH TCI (when applicable after SCell activation procedure) shall be associated with the triggered temporary RS burst.
[bookmark: _Ref85620480]Proposal 3: if there is no active serving cell on that FR2 band, and target SCell is known to UE, assuming PDCCH TCI and PDSCH TCI (when applicable) shall be associated with the triggered temporary RS burst:
· If semi-persistent CSI-RS is used for CSI reporting, replace TFineTiming with T_ATRS
· If periodic CSI-RS is used for CSI reporting, Replace (Tuncertainty_MAC + TFineTiming) with T_ATRS

Issue 1-2-3: reduction on 5ms in scenario#2 and scenario#3
Background
In discussion paper [R4-2118772], there is one proposal on reduction on 5ms in scenario#2 and scenario#3
	Scenario#2: SCell to be activated is unknown and belongs to FR1, and Scell is contiguous to an active serving cell in the same band
Issue 1-4-4: Scell activation delay 
T_activation_time = TFirst_temp_RS  +Tgap+ Ttemp_RS +5ms
Scenario#3: Scell to be activated belongs to FR2
Issue 1-4-5: If there is at least one active serving cell on that FR2 band
T_activation_time = TFirst_temp_RS +5ms



· Proposals
· Option 1 (Nokia): The legacy 5ms (see above) delay should be reduced
· Option 2 (Qualcomm, Apple, MTK, Huawei, Ericsson): keep legacy 5ms.
This issue was widely discussed in the last RAN4 meeting. We continue supporting option 2.
[bookmark: _Ref92378732]Proposal 4: keep legacy 5ms margin in scenario #2 and #3.

Another issue we would like to discuss is about the direct SCell activation, since some companies had proposals in previous meetings w.r.t. temporary RS based direct SCell activation. We are not sure if direct SCell activation is in the cope of fast SCell activation scope. If this scenario is to be considered, one simple solution is to trigger temporary RS via the same RRC which is for direct SCell activation. For instance, we can allow NW to trigger SP-TRS or even A-TRS in the RRC. The potential issue is NW may not know exactly when the RRC processing is done by the UE. Thus, NW may have to transmit the temporary in advance to make sure UE can make use of it timely. To address this, another direction is to let UE trigger temporary RS, e.g. NW provides temporary RS configuration in RRC. When UE finishes RRC processing, UE informs NW (via PUCCH or PUSCH), then NW can transmit the temporary RS.
3. Conclusion
In this contribution, we further discuss the open issues according to [1]. After discussion, the following conclusions are provided:
Proposal 1: RAN4 only specify requirements for option 1a in LS [R4-2107609].
Proposal 2: it is preferred to keep all the legacy four conditions for Scenario#2: SCell to be activated is unknown and belongs to FR1, and SCell is contiguous to an active serving cell in the same band (option 2).
Proposal 3: if there is no active serving cell on that FR2 band, and target SCell is known to UE, assuming PDCCH TCI and PDSCH TCI (when applicable) shall be associated with the triggered temporary RS burst:
· If semi-persistent CSI-RS is used for CSI reporting, replace TFineTiming with T_ATRS
· If periodic CSI-RS is used for CSI reporting, Replace (Tuncertainty_MAC + TFineTiming) with T_ATRS
Proposal 4: keep legacy 5ms margin in scenario #2 and #3.
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For efficient SCell activation with assistance of temporary RS, a S5B P-TRS of the to-be-activated SCell is to be
configured as a QCL source for the temporary RS in case of known SCell same as existing specification.
®  Note: a SSB of the to-be-activated SCell is a QCL source for the P-TRS per existing specification

®  Note: It is RANI understanding that Scell activation latency can be reduced compared to Rel-16 even when P-TRS
is configured as QCL source for the temporary RS in case of known SCell





