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1. Introduction
In RAN4 #104-bis-e meeting, FR2 SCell activation delay reduction solutions were discussed further and the WF [1] was approved. 
In this paper, we present our views about L3 part enhancement for FR2 SCell activation issues which captured in the WF [1].

2. Discussion
During the unknown FR2 SCell activation process, AGC tuning, cell search, L1-RSRP measurement and report, fine timing tracking process are required, which cause the large delay, as illustrated in the following Figure 1.


Figure 1. Unknown FR2 SCell activation delay
L3 part of SCell activation mainly includes AGC tuning and cell search in order to obtain coarse timing and beam information. For SCell activation delay in L3 part, we discuss the potential delay reduction enhancement and present our views about these issues.

Beam related and sample number related enhancement for L3 part
Status in the WF [1]:
	Issue 2-2-1: Beam sweeping factor enhancement in L3 part of FR2 unknown SCell activation (not related with WI of FR2 multi-Rx chain DL reception)
FFS:
· Option 1: RAN4 to introduce the UE capability to support the UE Rx beam sweeping factor less than 8 for FR2 SCell activation.
· Option 1a: for RX beam sweeping factor reduction, the agreements on reduced RX beam sweeping factor for Rel-17 FR2 HST or Rel-17 positioning enhancement can be considered as baseline.
· Option 1b: Introduce the UE capability to support Rx beam sweeping factor can be less than 8 (i.e., 1, 2, 4, 6) for AGC settling and cell detection during unknown FR2 Scell activation.
· Option 2:
· Since L3 part is the first procedure after RF retuning, reducing RX beam sweeping factor at this stage could have negative impact on the performance of AGC and cell search procedure, which is a significant sacrifice to enhance the SCell activation delay.
· Option 3: RAN4 to consider introducing the UE capability to support the UE Rx beam sweeping factor less than 8 for FR2 Scell activation which is subject to the discussion on feasible conditions and scenarios.

Issue 2-3-2: enhancement of “TFirstSSB_MAX + 15*TSMTC_MAX” part of current FR2 unknown SCell activation delay
FFS:
· Option 1 (Apple, LGE, CMCC, Ericsson(for semi-unknown), OPPO, Nokia, ZTE): reduce the sample number to 1 for L3 measurement/synchronization during unknown FR2 Scell activation (with -2dB SINR side condition); i.e., change TFirstSSB_MAX + 15*TSMTC_MAX to TFirstSSB_MAX + 7*TSMTC_MAX.
· Option 2 (Ericsson(for semi-unknown), Nokia, ZTE): RAN4 to discuss the potential of simplified AGC settling with 1 sample.
· Option 3 (HW, vivo, MTK): The sample number of L3 part is 3 (2 for AGC and 1 for cell search), which is already small and can’t be reduced any further especially for the unknown Scell activation scenario.
· Option 4 (Ericsson(for semi-unknown), Nokia, ZTE): based on option 3 in issue 2-1-1
· For scenario 1, RAN4 to agree only one sample is required for AGC. That means TFirstSSB_MAX + N1*TSMTC_MAX.



During the process of AGC tuning and cell search, beam sweeping is needed to obtain timing and beam information. 8 Rx beam sweeping factor for FR2 is defined in legacy requirement while 1 for FR1, which cause the large delay for FR2 in the beam related process. Therefore, we can discuss whether it’s necessary to reduce beam sweeping factor, and we think it’s depend on the balance between the performance loss and the delay reduction enhancement. If reducing beam sweeping factor makes a significant sacrifice for performance to reduce SCell activation delay, we don’t think that is a valid enhancement.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In our understanding, the solution of reducing beam sweeping factor cannot be applied to all unknown FR2 SCell activation scenarios, such as bad side condition scenario, completely blind unknown FR2 SCell activation scenario, etc. If the SINR of side condition is smaller than a value, which is defined as -2dB in legacy requirement or can be defined higher than -2dB for the more restrictive case, it means that the channel environment isn’t good enough for UE to obtain accurate timing and beam information. Therefore, in this scenario, the conventional 8 Rx beam sweeping factor need to be applied to the SCell activation and the Rx beam sweeping factor cannot be reduced to less than 8 for the process of AGC tuning and cell search. In addition, if UE has measured the SCell being activated but didn’t report to NW during the period equal to 4s or 3s according to different UE supporting power class, then, the beam sweeping factor can be considered reducing to less than 8. However, if UE hasn’t measured the SCell being activated, that is, the SCell is completely blind, the UE has no idea about the information of SCell being activated, then, 8 Rx beam sweeping is needed and cannot be reduced. We can discuss further how network knows whether UE has measured SCell or not. Therefore, we need to discuss in what scenarios/conditions reduced beam sweeping factor can be used without performance loss and having benefit for the activation delay. Meanwhile, we also agree the comment that when the applicable scenarios/conditions are clarified, the corresponding UE capability can be considered introducing.
Observation 1: If reducing beam sweeping factor makes a significant sacrifice for performance to reduce SCell activation delay, we don’t think that is a valid enhancement. 
Observation 2: The solution of reducing beam sweeping factor cannot be applied to all unknown FR2 SCell activation scenarios.
Proposal 1: RAN4 to consider in what scenarios/conditions reduced beam sweeping factor can be used without performance loss and having benefit for the activation delay. When the applicable scenarios/conditions are clarified, the corresponding UE capability can be considered introducing.

In our views, there are 3 samples in L3 part of the existing FR2 unknown SCell activation process, 2 samples for AGC tuning and 1 sample for cell search. Similar with beam sweeping factor enhancement, we think sample number related enhancement cannot be applied to all unknown R2 SCell activation scenarios. We need to consider in what scenarios/conditions reduced sample number can be used without significant performance loss.
Observation 3: The solution of sample number related enhancement cannot be applied to all unknown FR2 SCell activation scenarios.
Proposal 2: RAN4 to consider in what scenarios/conditions reduced sample number can be used without significant performance loss.

A-TRS based unknown SCell activation
Status in the WF [1]:
	Issue 2-4-1: RS related enhancement of FR2 unknown SCell activation
FFS:
· Option 1 (Xiaomi, HW, OPPO, CTC): The A-TRS can be used for L3 measurement for FR2 unknown Scell activation if the QCL information of the A-TRS is provided to UE. 
· Option 1a (Xiaomi, ZTE, CTC): If the triggered A-TRS is QCL-ed with the SSB of inter-band SpCell or one of inter-band active serving cell, A-TRS is configured for AGC adjustment, cell search and fine timing tracking for FR2 unknown Scell activation.
· Option 1b (ZTE, CTC): The extension of A-TRS based unknown FR1 Scell activation into inter-band scenario can also be introduced.
· Option 2 (Apple, QC, LGE, Intel, Ericsson, MTK): AP-CSI-RS and/or A-TRS based fast Scell activation is not apply to L3 part for unknown FR2 Scell activation enhancement.
· Option 3 (Nokia): based on option 2 in issue 2-1-1:
· RAN4 to study the solution to reduce the unknown Scell activation delay based on the A-TRS.
· A-TRS can be triggered based on the latest measurement status at UE.
· Option 4 (Xiaomi, HW, ZTE, CTC): 
· UE can obtain coarse timing information via QCL TypeC to inter-band serving cell subject to gNB configuration where the cell detection can be skipped.
· UE can obtain beam information via QCL TypeD to inter-band serving cell subject to gNB configuration.
· For FR2 unknown Scell activation without intra-band serving cell, up to gNB configuration, when the CSI-RS for CQI and TCI state of PDCCH/PDSCH is associated with the A-TRS, and the QCL source of A-TRS is configured as SSB in inter-band active serving cell (type C/D), A-TRS can be used for fine timing and the requirements is TFirstATRS + 5ms.



A-TRS based FR2 SCell activation for the intra-band case and the known case have been defined in Rel-17 as illustrated in the following Figure 2, UE is able to obtain timing and beam information of SCell being activated based on the triggered A-TRS. In our views, the usage of A-TRS is able to be extended into unknown inter-band case when the PDCCH/PDSCH TCI states and CSI-RS for CQI reporting have same QCL source of the triggered A-TRS, and the triggered A-TRS has related QCL information with RS of inter-band active serving cell. Then, UE can derive timing and beam information of unknown SCell being activated from inter-band active serving cell based on the triggered A-TRS so as to complete the activation process with low latency.


Figure 2. A-TRS based FR2 SCell activation
In inter-band unknown FR2 SCell activation scenario, we think A-TRS is able to be used for both L3 and L1 part to reduce the whole procedure delay. The minimum TAE requirement of inter-band CA in the specification is 3µs which refers to the strictest cases, however, we think the practical receive timing difference between different bands can achieve a smaller value which is much less than 3µs requirement under some practical deployment scenarios (e.g. co-located). Therefore, NW can configure and trigger A-TRS which has related QCL information for UE to obtain timing and beam information of unknown SCell being activated from inter-band active serving cell. In our views, the use of A-TRS depends on network’s configuration, that is, if network provides UE with A-TRS having related QCL information, UE is able to use A-TRS to complete SCell activation process without the process of AGC tuning, cell search, L1-RSRP measurement and report, which brings significant delay reduction, and the SCell activation delay requirement is able to be reduced to TFirstATRS+ 5ms. 
Observation 4: The minimum TAE requirement of inter-band CA in the specification is 3µs which refers to the strictest cases, however, the practical receive timing difference between different bands can achieve a smaller value which is much less than 3µs requirement under some practical deployment scenarios.
Proposal 3: A-TRS is able to be used in inter-band unknown FR2 SCell activation scenario. Under practical deployment scenarios/conditions, network is able to decide to configure and trigger A-TRS, which has related QCL information with RS of inter-band active serving cell. Then, UE is able to obtain timing and beam information of SCell being activated based on the A-TRS to complete SCell activation process with significant delay reduction.

In our understanding, the two CA bands of FR1 are closer, for this reason, it’s easier to achieve a smaller value for the practical receive timing difference between different bands under some practical deployment scenarios. Therefore, in inter-band unknown FR1 SCell activation scenario, network is able to configure and trigger A-TRS having related QCL information for UE to obtain timing and beam information of unknown FR1 SCell being activated from inter-band active serving cell. We think the extension of A-TRS based unknown FR1 SCell activation into inter-band scenario can also be introduced to avoid duplicate discussion. 
Observation 5: In inter-band unknown FR1 SCell activation scenario, it’s easier to achieve a smaller value for the practical receive timing difference between different bands under some practical deployment scenarios.
Proposal 4: Under practical deployment scenarios/conditions, A-TRS is able to be used in inter-band unknown FR1 SCell activation scenario.

3. Conclusion
The contribution presents our views on the solutions of unknown SCell activation delay reduction, with the following observations and proposals:
For beam related and sample number related enhancement for L3 part:
Observation 1: If reducing beam sweeping factor makes a significant sacrifice for performance to reduce SCell activation delay, we don’t think that is a valid enhancement. 
Observation 2: The solution of reducing beam sweeping factor cannot be applied to all unknown FR2 SCell activation scenarios.
Proposal 1: RAN4 to consider in what scenarios/conditions reduced beam sweeping factor can be used without performance loss and having benefit for the activation delay. When the applicable scenarios/conditions are clarified, the corresponding UE capability can be considered introducing.
Observation 3: The solution of sample number related enhancement cannot be applied to all unknown FR2 SCell activation scenarios.
Proposal 2: RAN4 to consider in what scenarios/conditions reduced sample number can be used without significant performance loss.
For A-TRS based unknown SCell activation:
Observation 4: The minimum TAE requirement of inter-band CA in the specification is 3µs which refers to the strictest cases, however, the practical receive timing difference between different bands can achieve a smaller value which is much less than 3µs requirement under some practical deployment scenarios.
Proposal 3: A-TRS is able to be used in inter-band unknown FR2 SCell activation scenario. Under practical deployment scenarios/conditions, network is able to decide to configure and trigger A-TRS, which has related QCL information with RS of inter-band active serving cell. Then, UE is able to obtain timing and beam information of SCell being activated based on the A-TRS to complete SCell activation process with significant delay reduction.
Observation 5: In inter-band unknown FR1 SCell activation scenario, it’s easier to achieve a smaller value for the practical receive timing difference between different bands under some practical deployment scenarios.
Proposal 4: Under practical deployment scenarios/conditions, A-TRS is able to be used in inter-band unknown FR1 SCell activation scenario.
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