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1. Introduction
[bookmark: _Hlk131426020]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 RAN4#106bis, considerable progress has been made with agreements captured in [5]. In this paper, we further provide our views of RRM impact of the objective and provide further analysis on the solutions.
2. Discussion
[bookmark: _Hlk134709761]2.1 Enhancement for L1-RSRP 
For enhancement for L1-RSRP, the status is summarized as follows:
	Issue 2-1-1: 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)?
FFS:
· Option 1 (Apple, Nokia, CMCC, LGE, CTC, NTT DCM, OPPO, Xiaomi, ZTE, OPPO, Ericsson): 
· 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, LGE, CTC):
· if L3 measurement is performed without L3 part enhancement
· Option 2 (Intel):
· if L1-RSRP report can be re-used for L3 measurement results, two sets of requirement and applicability needs to be defined.
· Option 3 (QC):
· Defining union delay requirements for cell detection and L1 measurement instead of discussing whether skipping L1 measurement. E.g ) X*TSSB where X = total beam sweeping factor for both cell detection and L1 measurement, FFS : X value.
· Option 4 (MTK):
· L1-RSRP measurement of FR2 unknown SCell activation can be skipped if NW can trigger the UE to report the latest RSRP measurements from L3 part given that no enhancement is applied in L3 part.
· Option 5 (vivo, HW): 
· If zero is one of the possible entry of UE capability for X2 om issue 1-2-1, the discussion of issue 2-1-2 of R4-2303228 can be merged into 1-2-1 and 2-1-1 of R4-2303228.
· Option 5a (HW):
· 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.
· Option 6 (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 7 (Intel):
· if side condition of SNR>=-2dB can be satisfied, rough beam based L3 measurement can be performed during L3 sync steps, which can satisfy the measurement accuracy requirement.
· The L3 measurement result obtained during L3 sync steps will be sent to NW by L1 report. L1 report can be triggered with Scell activation command or separate command.
· If new L1 reporting method for L3 measurement result can be defined and there is available L3 measurement result, UE can skip both L1-RSRP measurement and L1-RSRP reporting in Scell activation procedure


Issue 2-1-2: if L1-RSRP measurement can be skipped in issue 2-1-1, whether to skip L1-RSRP reporting or TCI indication of FR2 unknown SCell activation (for the case when no valid L3 measurement result is reported after SCell activation command)?
FFS:
· Option 1  (Nokia, ZTE, Apple): 
· L1-RSRP reporting cannot be skipped. It is needed to inform network the beam information of the SCell.
· The UE shall indicate the L1-RSRP reporting is derived by skipping L1-RSRP measurement.
· Revised Option 2  (Ericsson): 
· UE skips L1-RSRP report if it receives TCI state based on L3 results reported after cell search.



Regarding whether UE can skip L1-RSRP based on L3 stage for L1-RSRP, most companies support the enhancement. However, we have concerns on the stated behavior for following reasons. Firstly, SCell activation and L1-RSRP are parallel procedures, and the L1 measurement and reporting should not be impacted by the SCell activation. Secondly, the option supported by most companies says that UE can skip L1-RSRP based on L3 results. As discussed in Rel-15 test cases, it was widely agreed that there could be gain different between rough beam used for L3 measurement and fine beam used for L1-RSRP. What’s more, there could be misalignment between fine beam and rough beam, and corresponding margin is introduced. The related requirements are shown as follows:
	Table B.2.1.3.1-1: Gain difference Y between fine and rough beams, Rx beam peak direction
	Value “Y” in dB, for each UE power class

	1
	2
	3
	4

	FFS
	9.0
	7.0
	FFS




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 analysis above, skipping L1-RSRP measurement and deriving L1-RSRP based L3 measurement could have following drawbacks:
· The Beam index obtained by L3 measurement may be different from that obtained from L1-RSRP measurement.
· The RSRP value obtained by L3 measurement may be different from that obtained from L1-RSRP measurement.
[bookmark: _Hlk134777610]Then, from NW perspective, it may experience different L1-RSRP value reported by UE, when some of them are derived based L3 measurement and other are based on L1-RSRP measurement.
Observation 1: L1-RSRP reporting based on L3 measurement may have following issues:
· The Beam index obtained by L3 measurement may be different from that obtained from L1-RSRP measurement.
· The RSRP value obtained by L3 measurement may be different from that obtained from L1-RSRP measurement.
· NW may experience different L1-RSRP value reported by UE, when some of them are derived based L3 measurement and other are based on L1-RSRP measurement.
One can argue the above issues may only valid for some particular UEs, and for other UEs they may not have such problem. Then we assume that the L1-RSRP can still fulfil the performance requirements, and UE can just report L1-RSRP with additional measurement delay. We do not see the point to specify such behavior which is up to UE implementation. Companies proposed to have a UE capability to indicate it to NW. However, it is not clear whether it can give any assistant information to UE. Since L1-RSRP is reporting via PUCCH, then once the results are ready, UE can report them. What’s more, even in legacy requirements, it does not mean the L1-RSRP reporting can only happen after TL1-RSRP, measure since it is already defined that the UE shall report out of range if the UE has available uplink resources to report CQI for the SCell when the L1-RSRP results are not ready.
Observation 2: Early L1-RSRP reporting is already possible which is up to UE implementation. 
Thus, based on analysis above, we believe that	if L3 measurement is performed without L3 part enhancement, whether UE can report L1-RSRP based on L3 measurement is up to UE implementation, when the shall fulfil the performance requirements as specified in TS38.133 clause 10.1.20.1. And there is no specification impact.
Proposal 2: If L3 measurement is performed without L3 part enhancement, whether UE can report L1-RSRP based on L3 measurement is up to UE implementation, when the performance requirements as specified in TS38.133 clause 10.1.20.1 shall be fulfilled. And there is no specification impact.
Similarly, regarding whether to skip L1-RSRP reporting, it is only the delay component considered within the SCell activation procedure. The L1 procedure shall not be coupled with SCell activation procedure.
Proposal 3: L1-RSRP report should not be skipped which should not be coupled with SCell activation procedure.
2.2 Aperiodic RS related enhancement for L1 part
There is also discussion on using Aperiodic RS for fine timing, and the status is summarized as follows:
	Issue 2-3-1: Aperiodic RS for TFineTiming during FR2 unknown SCell activation (this AP-RS is not QCLed to a RS on inter-band serving cell)

	It was an agreement in RAN4 #104bis-e (R4-2217249):
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. 



FFS:
· Option 1 (Nokia, Apple, Ericsson)
· The A-TRS as specified for fast SCell activation can be used also for fine time tracking.
· Option 2 (OPPO, Nokia):
· Support to send LS to RAN1 for clarification whether and how AP-RS and A-TRS can be used to reduce TFineTiming during L1-RSRP measurement.
· Option 3 (Ericsson, Nokia, Apple):
· A-TRS based fast timing based on L3 report should be NW configurable. That means SSB based and A-TRS based fine timing acquisition should be supported.



At least from our understanding, using aperiodic RS for fine timing is agreed to be configured but it does not mean it is applicable for all SCell activation cases. The targeting scenario for this is when to to-be-activated SCell and utilize inter-band QCL where the conditions are mostly the same as that for legacy FR2 fast SCell activation. For other cases, it is questionable when gNB can trigger the aperiodic RS. What’s more, the delay for fine timing is at most 20 ms. Considering the triggering the aperiodic RS, the delay reduction is neglectable.
Observation 3: For AP-RS not QCLed to a RS on inter-band serving cell, the delay reduction of using AP-RS for fine timing is neglectable, and it is not clear when gNB can trigger the AP-RS.
3. [bookmark: _GoBack]Conclusions
Observation 1: L1-RSRP reporting based on L3 measurement may have following issues:
· The Beam index obtained by L3 measurement may be different from that obtained from L1-RSRP measurement.
· The RSRP value obtained by L3 measurement may be different from that obtained from L1-RSRP measurement.
· NW may experience different L1-RSRP value reported by UE, when some of them are derived based L3 measurement and other are based on L1-RSRP measurement.
Observation 2: Early L1-RSRP reporting is already possible which is up to UE implementation. 
Proposal 2: If L3 measurement is performed without L3 part enhancement, whether UE can report L1-RSRP based on L3 measurement is up to UE implementation, when the performance requirements as specified in TS38.133 clause 10.1.20.1 shall be fulfilled. And there is no specification impact.
Proposal 3: L1-RSRP report should not be skipped which should not be coupled with SCell activation procedure.
Observation 3: For AP-RS not QCLed to a RS on inter-band serving cell, the delay reduction of using AP-RS for fine timing is neglectable, and it is not clear when gNB can trigger the AP-RS.
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