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1. Introduction
The RRM impacts of NES was discussed in previous RAN4 meeting with agreements captured in [1]. The performance was initially discussed with work plan approved in [2]. In this paper, we provide initial analysis on performance impact.
2. Discussion
Regarding the scope of performance requirements for NES, the status is summarized as follows:
	Sub-topic 3-1 Performance part related to SSB-less
Issue 3-1-1: Test case for FR1 inter-band SSB-less activation/deactivation 
Agreement:
· Define test case for FR1 inter-band SSB-less activation.
· FFS detailed test configurations.
Sub-topic 3-2 Performance part related to other objectives
Issue 3-2-1: RRM performance impacts of Cell DTX/DRX
· Proposals
· Option 1: The accuracy performance for CSI-RS based L3/L1 measurement needs to be verified when cell DTX/DRX is active. (Nokia)
· Option 2: Test cases shall be defined to verify the SCell activation delay for cell DTX/DRX operation. (Nokia)
· Option 3: RAN4 to define the following test cases for Cell DTX/DRX procedure. (Ericsson)
· TC1: Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with CSI-RS-based RLM in Cell DTX mode
· TC2: Radio Link Monitoring In-sync Test for FR1 PCell configured with CSI-RS-based RLM in Cell DTX mode
· TC3: SA event triggered reporting tests without gap under Cell DTX
· TC4: SA event triggered reporting tests with per-UE gaps under Cell DTX

Issue 3-3-1: RRM performance impacts of CHO
· Proposals
· Option 1: RAN4 to define test case for NES CHO. (Huawei)
· Option 1a: Test cases shall be defined at least to verify the handover delay for CHO enhancement due to cell off. (Nokia)
· Option 2: RAN4 to wait core requirement progress on CHO enhancement for the test case design. (Ericsson)




It was agreed to define test cases for SSB-less operation for SSB-less SCell activation. For other objectives, whether there are performance impacts are still under discussion. 
For Cell DTX and DRX, based on the discussion in core requirements, the related agreements are summarized as follows:
	Issue 2-1-2: RRM impacts of Cell DTX/DRX – SSB based measurement 
Agreement:
RAN4 to reuse the legacy requirement for SSB-based measurement in Cell DTX/DRX 
Issue 2-1: RRM impacts of Cell DTX/DRX – general
Agreement:
· There is no RRM impacts for cell DTX assuming that following RS are not impacted by Cell DTX
· PRS
· CSI-RS configured by measObjectNR (for RRM)
· CSI-RS associated with RadioLinkMonitoringConfig and BeamFailureDectection (for RLM and BFD)
· Periodic CSI-RS configured with trs-Info ‘true’ (for tracking)
· Periodic/Semi-persistent CSI-RS (for BM)

· FFS whether there is impact on SCell activation requirements of Cell DTX.
Issue 2-1: Issue 2-1: RRM impacts of Cell DTX/DRX – SCell activation
Online session (Thursday Nov 16, 2023)
Agreement:
Existing SCell activation delay requirements can apply. 



Based on the agreements above and the requirements defined in RAN1, we can observe that:
· No impact for SSB-based measurement. 
· No impact for CSI-RS based L3 and L1 measurements (including RLM/BFD).
· Existing SCell activation delay requirements can apply.
Based on above observation, no new RRM requirements/UE behavior are defined for Cell DTX/DRX.
Observation 1: Based on the discussion in core requirements, no new RRM requirements/UE behavior are defined for Cell DTX/DRX.
Based on O1, it is apparent that there is no performance requirements impact for Cell DTX/DRX.
Proposal 1: No performance requirements impacts for Cell DTX/DRX.
Regarding the detailed test case list, it was agreed to define TRS and A-TRS based SSB-less SCell activation requirements, thus it is straightforward to define separate test cases accordingly. 
Thus, it is proposed to considering following test case list for R18 NES WI.
Proposal 2: Define test case in Table I.
Table I. Test cases for R18 NES RRM
	FR1 inter-band SSB-less

	1-1 
	FR1 inter-band SSB-less activation and deactivation based on TRS

	1-2
	FR1 inter-band SSB-less activation and deactivation based on A-TRS

	NES CHO

	2-1
	Intra-frequency conditional handover triggered by NES from FR1 to FR1

	2-2
	Inter-frequency conditional handover triggered by NES from FR1 to FR1

	2-3
	Intra-frequency conditional handover triggered by NES from FR2 to FR2

	2-4
	Inter-frequency conditional handover triggered by NES from FR2 to FR2

	2-5
	Inter-frequency conditional handover triggered by NES from FR1 to FR2

	2-6
	Inter-frequency conditional handover triggered by NES from FR2 to FR1



Regarding the detailed test case configurations for SSB-less operations, the conditions should be carefully designed since the conditions are essential to implement the feature. 
Firstly, regarding the number of Cells in the test cases, to consider the typical scenario, it is proposed that PCell/PSCell is considered as the reference cell. Considering that the feature is highly related to different bands, the flexibility shall be guaranteed for different band combinations. The Test configurations for the SSB-less Cell and reference shall be defined independently in the test cases (i.e. SCS/BW/duplex mode).
Proposal 3: For TC of inter-band SSB-less, PCell/PSCell is considered as Reference Cell, and the configurations for the SSB-less Cell and reference Cell shall be defined independently in the test cases, in terms as SCS/BW/duplex mode.
Regarding the timing different or time offset in the test cases, 	RAN4 finally agreed that the RTD shall be within the CP corresponding to the SCS of SSB-less Cell. Thus, it is straight forward to set the timing offset between the two cells in the TC accordingly.
Proposal 4: The time offset between the reference cell and SSB-less Cell in the TC is defined as the length of CP corresponding to the SCS of SSB-less Cell.				
Regarding the power difference conditions, the agreements are shown as follows:
	Agreement:
· The requirements apply provided that [EPRE] difference at UE side is less than [9] dB.
· EPRE difference is based on power difference between TRS symbol on SSB-less SCell and SSB symbol on reference cell
· Capture in the WF that RAN4 assumes that UE carries out pre-compensation for AGC considering [BW difference and carrier frequency difference].
Further discuss whether/how to capture the EPRE after pre-compensation in the spec.



One FFS point is whether and how to capture the AGC pre-compensation for BW difference and carrier frequency difference. Since EPRE is used in the spec finally, which already eliminates the impacts of BW difference. For the carrier frequency difference, companies had concerns on how to capture it in the spec since it may depend on different UE implementations. For instance, if the frequency separation between two Cells are large enough, the pathloss difference can exceed 9dB. Since the frequency difference is acknowledged to UE, it can be easily pre-compensated by UE.
Proposal 5: The EPRE difference between the reference Cell and SSB-less Cell is configured as 9 dB + ΔPL in the test cases, where ΔPL is the pathloss difference caused by frequency difference between two Cells. 
3. Conclusions
Observation 1: Based on the discussion in core requirements, no new RRM requirements/UE behavior are defined for Cell DTX/DRX.
Proposal 1: No performance requirements impacts for Cell DTX/DRX.
Proposal 2: Define test case in Table I.
Proposal 3: For TC of inter-band SSB-less, PCell/PSCell is considered as reference Cell, and the configurations for the SSB-less Cell and reference Cell shall be defined independently in the test cases, in terms as SCS/BW/duplex mode.
Proposal 4: The time offset between the reference cell and SSB-less Cell in the TC is defined as the length of CP corresponding to the SCS of SSB-less Cell.	
Proposal 5: The EPRE difference between the reference Cell and SSB-less Cell is configured as 9 dB + ΔPL in the test cases, where ΔPL is the pathloss difference caused by frequency difference between two Cells. 
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