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1. Introduction
The Rel-18 WI of even further RRM enhancement was approved in [1] and further revised in [2]. One of the objectives is to study the SCell activation delay reduction in FR2. In RAN4#105, some high-level principle was agreed in [3]. In RAN4#l06 meeting, the scope of the solutions was further narrowed down [4]. In this paper, we further provide our views of RRM impact of the objective and provide further analysis on the solutions.
2. Discussion
2.1 Skip L1-RSRP
Regarding whether and how to skip the L1-RSRP measurement, the status is summarized as follows:
	Issue 2-1-2: Whether and how to skip L1-RSRP measurement of FR2 unknown SCell activation (for the case when no valid L3 measurement result is reported after SCell activation command)?
· Proposals
· 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 motivation of “skipping L1-RSRP” means UE can report L1-RSRP directly based on L3 measurement. It does not mean UE won’t do L1-RSRP and reporting. As analyzed in our previous paper, reporting L1-RSRP based on L3 measurement will have following drawbacks. First, the common assumption in RAN4 is that rough beam is used for L3 part and fine beam is used L1 measurement. Apparently, the antenna gain is different and it will result in different RSRP values. One may argue that what matters is the SSB index instead of the absolute value. However, skipping L1-RSRP measurement is only from RRM requirements perspective, and it doesn’t not mean UE will stop L1-RSRP measurement if configured. Then it will lead to the situation that some values are measured using rough beam and some values are measured using rough beam. From NW perspective, it will experience varied L1-RSRP value caused by using different beam type. 
Observation 1: If UE report L1-RSRP completely based on L3 measurement, NW may experience varied L1-RSRP results caused by using different beam type (rough/fine).
The above issue is only about the absolute RSRP value, the severe issue is about the misalignment between fine beam and rough beam. There was related discussion in Rel-15 FR2 accuracy test cases, and following margin is added. For some implementations, there is misalignment between rough beam and fine beam. The best beam chosen from L3 measurement may not be the best beam for L1 fine beam. Then, for the SCell activation procedure, if UE skips the L1-RSRP measurement and report the L1-RSRP entirely based on L3 procedure, there may be the risk that the reported SSB index may not represent the best beam for UE. And UE may not achieve the best performance since the TCI configurations are configured accordingly.
Observation 2: Due to the misalignment between the rough beam and fine beam, if UE skip the L1-RSRP measurement and report the L1-RSRP entirely based on L3 procedure, there may be the risk the that reported the SSB index may not represent the best beam for UE.
	B.2.1.5.3	Alignment of Rough beam to Rx beam Peak
The definition of Rx Beam Peak in TS 38.101-2 [19] clause 7.3.2 is based on Throughput at Reference sensitivity power level, and assumes use of Fine beams. In many RRM scenarios the UE can use Rough beams, but the largest Rough beam gain direction may not be aligned to the Fine beam Peak direction.
When the Rx Beam Peak is selected and defined based on Fine Beams, the rough beam gain in that direction may be lower than the largest rough beam gain in another direction within Spherical Coverage. The term “D” is the maximum allowed rough beam gain reduction, and is specified in Table B.2.1.5.3-1 for each power class.
Table B.2.1.5.3-1: Rough Beam gain reduction “D” in Rx Beam Peak direction 
	
	UE Power class

	
	1
	2
	3
	4

	Maximum gain reduction, dB
	FFS
	FFS
	5.5
	FFS







Based on above analysis, compared with L1-RSRP measurement delay reduction with less beam sweeping factor, the performance of skipping the L1-RSRP is less guaranteed.
Observation 3: Compared with L1-RSRP measurement delay reduction with less beam sweeping factor, the performance of skipping the L1-RSRP is less guaranteed.
However, based on the conclusion about beam sweeping factor reduction for L3 and L1 part, UE capability of X1 and X2 were to be introduced. X2 = 0 is already reflecting the case of “skipping L1-RSRP” if the value is introduced as UE capability. Thus, we think there is no need to explicitly define the UE behavior on “skipping L1-RSRP” or whether UE shall derive L1-RSRP based on L3 measurement. 
	Issue 2-1-1: 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 for issue 1-2-1 and 2-1-1:

· For unknown FR2 SCell activation enhancement, introduce the UE capability to support Rx beam sweeping factor can be less than 8 for cell detection part of L3 and SSB based L1-RSRP measurement.
· if UE has full set (N=8) of beam sweeping during AGC settling part in L3.
· Beam sweeping factor capability of X1 for cell detection part (X1*Trs) of L3 and beam sweeping factor capability of X2 for SSB based L1-RSRP measurement
· FFS on capability indication for X1 and X2  
· Note: above enhancement only applies for FR2 unknown SCell activation enhancement




Proposal 1: Not to discuss the explicit UE behavior on “skipping L1-RSRP” or whether UE shall derive L1-RSRP based on L3 measurement, which can already be reflected by capability indication of X2 if X2 = 0 is introduced.

2.2 Aperiodic RS related enhancement for L1 part
Regarding the A-TRS based fast SCell activation in FR1 utilizing inter-band information, there was discussion in last meeting the essential problem is the feasibility of inter-band QCL utilization which is also the objective in Rel-18 NES. The common understanding is to avoid duplicated discussion in two WI. Since there is clear scope and objective to discuss the feasibility and RRM impacts, it is suggested to focus on other specific solutions and the A-TRS based SCell activation can be discussed in this WI with feasibility conclusion in Rel-18 NES.
Proposal 2: A-TRS based SCell activation utilizing inter-band information can be further discussed in Rel-18 eFeRRM with feasibility conclusions in Rel-18 NES.
3. Conclusions
Observation 1: If UE report L1-RSRP completely based on L3 measurement, NW may experience varied L1-RSRP results caused by using different beam type (rough/fine).
Observation 2: Due to the misalignment between the rough beam and fine beam, if UE skip the L1-RSRP measurement and report the L1-RSRP entirely based on L3 procedure, there may be the risk the that reported the SSB index may not represent the best beam for UE.
Observation 3: Compared with L1-RSRP measurement delay reduction with less beam sweeping factor, the performance of skipping the L1-RSRP is less guaranteed.
Proposal 1: Not to discuss the explicit UE behavior on “skipping L1-RSRP” or whether UE shall derive L1-RSRP based on L3 measurement, which can already be reflected by capability indication of X2 if X2 = 0 is introduced.
Proposal 2: A-TRS based SCell activation utilizing inter-band information can be further discussed in Rel-18 eFeRRM with feasibility conclusions in Rel-18 NES.
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