Page 1
Draft prETS 300 ???: Month YYYY
[bookmark: Title]3GPP TSG-RAN WG4 Meeting # 105                                   R4-2218546
Toulouse, November 14 – November 18, 2022

[bookmark: Source]Agenda item:	8.9.2.2
Source:	China Telecom
Title:	Discussion on L1 part enhancement for FR2 SCell activation
[bookmark: DocumentFor]Document for:	Discussion
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 L1 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
L1 part of SCell activation mainly includes L1-RSRP measurement and report, TCI activation, and fine timing tracking in order to obtain accurate timing and beam information. For SCell activation delay in L1 part, we discuss the potential delay reduction enhancement and present our views about these issues.

Enhancement for L1 part
Status in the WF [1]:
	Issue 3-1-1: Beam sweeping factor enhancement in L1-RSRP measurement of FR2 unknown SCell activation (not related with WI of FR2 multi-Rx chain DL reception)
Agreement:
· If L1-RSRP measurement of FR2 unknown SCell activation is not skipped, RAN4 to consider Rx beam sweeping factor reduction for L1-RSRP
· Details are FFS

Issue 3-1-3: Whether and how to skip L1-RSRP measurement of FR2 unknown SCell activation?
Agreement:
· RAN4 to discuss the conditions for skipping L1-RSRP measurement when activating an FR2 unknown SCell.



For enhancement issues in L1 part, it’s mainly including Rx beam sweeping factor reduction in L1-RSRP measurement and whether to skip L1-RSRP measurement. For the issue about whether and how to skip L1-RSRP measurement of FR2 unknown SCell activation, in our views, if UE has 2 samples for AGC tuning and 1 sample for cell search in the previous L3 part, as well as performs complete 8 Rx beam sweeping for each sample, that is, UE performs the whole process of the previous L3 part without any reduction, skipping L1-RSRP measurement can be considered. Otherwise, if the previous L3 part is performed with less than 8 Rx beam sweeping factor or less than 3 sample numbers, we think L1-RSRP measurement cannot be skipped to avoid performance loss.
Proposal 1: If UE performs the whole process of the previous L3 part without any reduction, skipping L1-RSRP measurement of FR2 unknown SCell activation can be considered. Otherwise, L1- RSRP measurement cannot be skipped.

For the issue about Rx beam sweeping factor reduction in L1-RSRP measurement, it was agreed in the WF that if L1-RSRP measurement of FR2 unknown SCell activation is not skipped, Rx beam sweeping factor reduction for L1-RSRP measurement can be considered. In our views, the balance between performance loss and delay reduction need to be considered at the same time. We think the Rx beam sweeping factor reduction in L1-RSRP cannot be used for all unknown SCell activation scenarios, and the usage conditions/scenarios for Rx beam sweeping factor reduction in L1-RSRP measurement should be discussed.
Proposal 2: If L1- RSRP measurement is not skipped, Rx beam sweeping factor reduction in L1-RSRP measurement can be considered provided that the performance loss is acceptable. Meanwhile, the usage conditions/scenarios for Rx beam sweeping factor reduction in L1-RSRP measurement should be discussed.

A-TRS based unknown SCell activation
Status in the WF [1]:
	Issue 3-3-1: Aperiodic RS for TFineTiming during FR2 unknown SCell activation
Agreement:
· A-TRS can be configured for fine timing tracking after TCI state activation, and the A-TRS is QCL-ed with the selected SSB index. 

Issue 3-3-2: Aperiodic RS for L1-RSRP measurement during FR2 unknown SCell activation
FFS:
· Option 1 (Apple): Use AP CSI-RS for L1-RSRP measurement if UE can indicate the completion of L3 stage or can indicate the readiness of L1 measurement.
· Option 2 (Ericsson, LGE, Nokia):
· RAN4 to study usage of AP-RS and A-TRS for L1-RSRP measurement.
· RAN4 to send LS to RAN1 if A-TRS can be used for L1-RSRP measurement. If it cannot be used as it is, RAN4 to ask if it can be enhanced to support L1-RSRP measurement on the A-TRS.



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 1: 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.

3. Conclusion
The contribution presents our views on the solutions of unknown SCell activation delay reduction, with the following observations and proposals:
For enhancement for L1 part:
Proposal 1: If UE performs the whole process of the previous L3 part without any reduction, skipping L1-RSRP measurement of FR2 unknown SCell activation can be considered. Otherwise, L1- RSRP measurement cannot be skipped.
Proposal 2: If L1- RSRP measurement is not skipped, Rx beam sweeping factor reduction in L1-RSRP measurement can be considered provided that the performance loss is acceptable. Meanwhile, the usage conditions/scenarios for Rx beam sweeping factor reduction in L1-RSRP measurement should be discussed.
For A-TRS based unknown SCell activation:
Observation 1: 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.
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