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1. Introduction
As discussed in last RAN4#106 meeting, the WF of eFeRRM has been agreed in [1]. Based on the last meeting discussion in Work plan for FR2 SCell activation enhancement, in this paper, we focus on the issue 2-1-2 in [1]. The issue 2-1-1 was merged with issue 1-2-1 in L3 part.
	Enhancement part
	Issue index in topic summary (R4-2302769)
	Enhancement solution
	RAN4 decision on whether to continue discuss this enhancement solution in R18?

	L1 part
	Issue 2-1-1
	Beam sweeping factor enhancement in L1-RSRP measurement (not related with WI of FR2 multi-Rx chain DL reception)
	Yes, continue discussion

	
	Issue 2-1-2
	Skip L1-RSRP measurement of FR2 unknown SCell activation
	Yes, continue discussion

	
	Issue 2-1-3
	Prioritization enhancement for L1-RSRP measurement
	L1-RSRP measurement is performed in non-DRX mode even DRX is configured.
	Yes, continue discussion

	
	
	
	Whether prioritize L1 over L3 is under discussing
	Deprioritized

	
	Issue 2-2-1
	Skip fine timing tracking for SSB corresponding to the TCI state
	Deprioritized

	
	Issue 2-2-2
	TCI activation enhancement
	Deprioritized

	
	Issue 2-3-1
	Aperiodic RS for TFineTiming
	Yes, continue discussion

	
	Issue 2-3-2/ Issue 2-4-2
	Aperiodic RS for L1-RSRP measurement
	Deprioritized



2. Discussion on L1 part enhancement for FR2 SCell activation
2.1 Enhancement for L1-RSRP  
Issue 2-1-2: Whether and how to skip L1-RSRP measurement of FR2 unknown SCell activation?
The options we discussed in last meeting were:
	· FFS
· Option 1 (Apple, CMCC, Nokia(only if RS is measured in L3), OPPO): 
· if L3 and L1 measurement are using same RS or QCLed type D RSs, skip L1-RSRP measurement and use measurement result from L3 stage for L1-RSRP reporting
· Option 1a (Apple):
· if L3 measurement is performed without beam sweeping factor reduction , use Option 1 
· Option 1b (LGE):
· Consider L1-RSRP measurement skipping based on L3 measurement results without L3 part enhancement.
· Option 2 (Xiaomi, CTC):
· L1-RSRP measurement and reporting procedures can be skipped provided that the UE has reported the valid measurement results with SSB index after receiving SCell activation command.
· Option 3 (NTT DOCOMO):
· If the UE uses the same RS or QCL Type D RS, the L1 measurements can be shortened or relaxed by using the L3 measurements as a basis.
· Option 4 (ZTE):
· When the following conditions are satisfied, L1-RSRP measurement can be ignored:
· UE can identify Tx beam during L3 part -- L3 part includes all same RS or QCLed Type D RS used by L1 part.
· UE can identify Rx beam during L3 part --UE has swept all Rx beam needed by L1 part during L3 part 
· Option 5 (vivo): 
· Support the proposal that intermediate result of L3 measurement is reported in L1/L2 signaling, e.g. UCI carrying L1-RSRP report or uplink MAC CE, and the discussion can be merge with issue 1-1-2 in RAN4#105 WF.
· Option 6 (Huawei):
· As the enhancement is to enable data transmission as soon as possible with acceptable performance, L1-RSRP can be skipped. RAN4 to discuss whether to define conditions for acceptable performance (e.g. MCS range, SINR Range)
· Option 7 (MTK):
· Two potential solutions to skip L1-RSRP measurements when activating unknown SCell in FR2:
· RSRP report triggering: the NW can trigger the UE to report the latest L3-RSRP measurements using the SCell activation command, in which the condition of considering the SCell as unknown will be enhanced to treat the SCell as known. As a result, it will help skipping L1 part for SCell activation in FR2.
· Contention based random access (CBRA) approach: CBRA can be used to activate first unknown SCell in one band, which can help skipping L1 part and TCI state indication, and as a result, enhance the overall activation delay for unknown SCell (detailed discussion is provided in our paper in 8.9.2.3 AI).
· Note: both approaches will have an impact on RAN1/RAN2 work.
· Option 8 (Ericsson):
· Skipping L1-RSRP report to be within NW control and NW should be able to indicate whether a particular SCell activation is with L1-RSRP or without L1-RSRP report.




The L1-RSRP measurement and report is mainly to help network for TCI determination as well as the UE fine Rx beam training. However, during the L3 measurement or synchronization UE can also perform the measurement on SSBs. 
As shown in example figure 1, if SSBs are configured as L1-RSRP/beam measurement RS and this SSB has been measured during L3 synchronization or measurement, UE may skip L1-RSRP/beam measurement, and directly report SSB-RSRP to network based on L3 measurement (L1-RSRP or L3-RSRP reporting can be FFS). If CSI-RS is configured as L1-RSRP/beam measurement RS and this CSI-RS is QCLed type D with the SSB measured during L3 synchronization or measurement, UE may skip L1-RSRP/beam measurement, and also directly report SSB-RSRP to network based on L3 measurement. As mentioned by other companies in last meeting, another alternative is that UE can also report the beam information based on cell search and skip the L1-RSRP procedure, and then network can also use the reported rough beam information to determine the TCI. However, to narrow down the solution and make it more realistic, we think the QCLed typeD relation can be used as a kind of assumption to determine if L3 measurement can be used for L1 reporting, i.e., L1 measurement is based on a RS QCLed typeD with L3 measurement SSB.
[image: Shape

Description automatically generated with low confidence]
Figure 1. example for the enhanced unknown FR2 SCell activation without L1-RSRP measurement
However, in last meeting, companies also commented that whether L1-RSRP measurement can be skipped shall be based on some conditions, e.g., as mentioned in option 4 or 8. In our view, it also makes sense that: if UE has full set of beam sweeping during L3 part and if L3 and L1 measurement are using same RS or QCLed type D RSs, UE can skip L1-RSRP measurement if UE support this capability for FR2 SCell activation enhancement. Thus, we can also compromise to the solution that, if L3 measurement is performed without beam sweeping factor reduction and if L3 and L1 measurement are using same RS or QCLed type D RSs, skip L1-RSRP measurement and use measurement result from L3 stage for L1-RSRP reporting.
Proposal 1: to adopt option 1a: for unknown R18 FR2 SCell activation enhancement, following L1 part enhancement can be considered:
· if L3 measurement is performed without beam sweeping factor reduction and if L3 and L1 measurement are using same RS or QCLed type D RSs, skip L1-RSRP measurement and use measurement result from L3 stage for L1-RSRP reporting.
3. Conclusion
In this discussion, we further discuss the possible L1 part enhancement to shorten the FR2 SCell activation delay.

Proposal 1: to adopt option 1a: for unknown R18 FR2 SCell activation enhancement, following L1 part enhancement can be considered:
· if L3 measurement is performed without beam sweeping factor reduction and if L3 and L1 measurement are using same RS or QCLed type D RSs, skip L1-RSRP measurement and use measurement result from L3 stage for L1-RSRP reporting.
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