Page 1
Draft prETS 300 ???: Month YYYY
[bookmark: Title]3GPP TSG-RAN WG4 Meeting # 109	                   R4-2320432
Chicago, US, November 13 – November 17, 2023

[bookmark: Source]Agenda item:	8.20.4
Source:	ZTE, Sanechips
Title:	Discussion on LR based RRM
[bookmark: DocumentFor][bookmark: _GoBack]Document for:	Discussion
1. Introduction
In RAN#101 meeting, the new RRM objective has been added into the revised SID of the LP-WUR[1].
	· Study and evaluate wake-up signal designs to support wake-up receivers [RAN1, RAN4] 
· To review the outcome of RAN1 studies on serving cell RSRP/RSRQ measurement offloading to LP-WUR for IDLE/INACTIVE mode for feasibility verification [RAN4]. 
· Consider different LP-WUR architectures:
· LP-SS based RRM measurement for envelop detection-based LP-WUR
· SSS based RRM measurement for OFDM based LP-WUR
· For each of above, to review:
· SNR target X for LP-WUR RRM measurement considering the practical noise figure of LP-WUR



In last RAN4 meeting, the evaluation methodology conducted by RAN1 is confirmed by RAN4 and the following agreements is achieved in [2].
	RAN4 confirm that the evaluation methodology by RAN1 in TR38.869 for serving cell RSRP/RSRQ measurement offloading to LP-WUR at IDLE/INACTIVE mode is reasonable for SI phase.
· The evaluation methodology refers to the consideration of side condition, number of samples and accuracy.
· In addition, in RAN4, RF impairment margin is considered.
· Note 1: The detailed parameters for the RAN4 requirements can be further discussed in the WI phase.
· Note 2: The exact values for each aspect (i.e., side condition, number of samples and accuracy) for RAN4 requirements can be further discussed and decided in the WI phase.
· Note 3: In RAN4 understanding, RAN1 has closed the SI.
For Issue 1-2-1/2/3/4:
· Option 1: not further discussion in SI phase.
· Option 2: further discuss in RAN4 SI phase and the conclusion of these issues are to be made in WI phase. 
The wording for the TP can be further discussed.



In this contribution, we provide our considerations on WUR from the RRM perspective and discuss the possible open issues for this SI and future WI.
2. Discussion
The methodology has been confirmed and some detailed parameters and the candidate values may be revisited according to the agreement. Regarding the RF impairment margin, it should be additionally considered in the absolute accuracy since it can not be implied in the baseband inaccuracy evaluation. While for the relative accuracy, the RF impairment margin is counteracted since the differentiation operation. 

Take the relative accuracy as an example, the existing requirements is shown as follows:
Table 10.1.2.1.2-1: SS-RSRP Intra frequency relative accuracy in FR1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot Note 2
	Io Note 1 range

	
	
	
	NR operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	
	
	
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-118
	N/A
	-50

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-50

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-50

	2
	3
	-3
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-50

	
	
	
	NR_FDD_FR1_F
	-118.5
	-115.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-50

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-50

	3
	3
	-6
	Note 3
	Note 3
	Note 3
	N/A
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter SSB Ês/Iot is the minimum SSB Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	NR operating band groups in FR1 are as defined in clause 3.5.2.


The side condition of SNR should be specified when defining the accuracy requirements. How to identify the SNR, RAN1 has some observations which are captured in the TR[3] as below.
	8.3.4.1A	Observation RSRP LP-SS, TDL-C
· at SNR X=-3, to achieve 90 % accuracy of measurement +-Y<=3dB, less than 10 symbols spread over 1-2 periods is sufficient. [8B-25][8B-1]
Results for LP-SS RSRP RRM measurement, AWGN
· at SNR X=-9, to achieve 90 % accuracy of measurement +-Y<=3dB, <=10 OFDMA symbols over 1-3 periods are sufficient.



It can be shown that for the UEs experience different SNR level, the achievable measurement accuracy can be constant provided that enough signal duration are guaranteed. Besides, the lower of the SNR level, the more measurement samples is required. So it is feasible to define one or more SNR conditions when identifying the accuracy requirements.
For details, one solution is to define a unified accuracy requirements for LP-SS based measurement. Based on RAN1 observation, the accuracy of <=3dB can be satisfied with acceptable resources occupation. So it seems that RAN4 can define measurement accuracy requirements with an appropriate SNR as side conditions by taking NF into consideration. 
Regarding some other settings, such as sample number, signal design and waveform selection, which are involved in the evaluation details, would not be captured into the accuracy requirements. When considering the performance of accuracy requirements in the future, such as the test case discussion, such details can be further identified.
Additionally, if UEs are located in the center area of a cell, the requirement of measurement accuracy would be satisfied even the NF is taken into account, since the SNR and link performance based on LP-SS is quite good in this case. By configuring different SNR threshold value as shown in the following figure, the target coverage range and number of UEs varies. 
[image: ]
Figure 1. the centred UE satisfying the measurement requirements
As for the exact condition of SNR value, it could depend on the sample number and some other factors such as signal design, waveform selection, which could be further discussed.
Proposal 1: RAN4 confirms that serving cell RSRP/RSRQ measurement offloading to LP-WUR for IDLE/INACTIVE mode is feasible at least for the UEs in the cell center.
For the RRM metrics definition, e.g., RSRP, RSRQ, different WUR architectures may requires different definition. For example, for OFDM receiver, the RSRP and RSRQ may be reused. For OOK receiver, the RSRP and RSRP may be defined based on the ‘0’ or ‘1’ in the waveform. As for the relaxation times in time domain for serving cell offloading, it can be discussed by considering the power saving gain, impacts on gNB and UE, and so on. However, theses issues can be discussed in WI stage, and no critical issues observed should be studied further in a study phase. 

Proposal 2: Other issues are further discussed and to be concluded in the WI stage.
3. Conclusion
In this contribution, we provide our views on the remaining issues regarding RRM evaluation work in SI stage.
Proposal 1: RAN4 confirms that serving cell RSRP/RSRQ measurement offloading to LP-WUR for IDLE/INACTIVE mode is feasible at least for the UEs in the cell center.
Proposal 2: Other issues are further discussed and to be concluded in the WI stage.
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