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1. Introduction

In RAN4#92bis, UE requirements for CLI measurement were discussed, and following agreements are captured in the WF [1] related to the timing error condition, SNR condition and measurement period.

	· Definition for DL timing error (TCLI) 
· Consider cell phase synchronization error for TCLI derivation and for residual timing error assumptions for deriving measurement accuracy
· TCLI = Tc*NTA_offset + Tother
· Tother = Tpropagation_delay + Tcell_phase_synchronization
· Tother  = 4.67usec for FR1 and 3.67usec for FR2
· under the assumption that ISD=500m for FR1 and ISD=200m for FR2
· Residual timing error for measurement accuracy
· 4.67usec for FR1 and 3.67usec for FR2
· Companies are encouraged to provide simulation results for SRS-RSRP measurements based on R4-1907392 using following options:

· Reference SNR point for side condition is SNR with zero timing error 

· Option 1: SNR 3dB

· Option 2: SNR -1dB

· Other higher SNR level is not precluded

· The number of sample for measurement accuracy

· Option 1: 1 samples

· Option 2: 3 samples

· Timing error

· 4.67usec for FR1 and 3.67usec for FR2


The main remaining issue to finalize CLI measurement requirements is to 

· confirm the assumption on residual timing error to derive the accuracy

· decide on the SNR side condition and number of samples for measurement period

· decide on the accuracy requirements

In this paper we will provide our simulation results, and our views on the remaining issues to finalize requirements.
2. Discussion
In RAN4#92bis, it was agreed to define the timing error condition TCLI based on NTA_offset and Tother, where Tother in worst case is the sum of propagation delay uncertainty (based on ISD assumptions used in RF co-existence study) and the cell phase error (defined in section 7.4 of 38.133). This results at Tother of 4.67us for FR1 and 3.67us for FR2. Then it was further agreed to use Tother as the assumption for residual timing error in deriving the accuracy, which means UE should at least compensate NTA_offset by using the constant offset. 
The residual timing error could be in the range of [-Tcell_phase_synchronization, +Tother], and it allows the use of CLI measurement in all scenarios without limiting the network synchronization. On the other hand, as 4.67us around 4xCP for 60kHz in FR1 and 3.67us is more than 6xCP for 120kHz in FR2, the accuracy performance could be worse than reasonable, so it was decided to evaluate the performance via simulation in order to 

· confirm the assumption on residual timing error to derive the accuracy

· decide on the SNR side condition and number of samples for measurement period

· decide on the accuracy requirements

2.1. Simulation results

We conducted simulations for the following configurations:

· SCS: 
· FR1: 60kHz
· FR2: 120kHz 

· Propagation
· FR1: AWGN, TDL-A10 (11Hz Doppler), TDL-C100 (11Hz Doppler)
· FR2: AWGN, TDL-A75 (83Hz Doppler), TDL-C300 (83Hz Doppler)
· Residual timing error
· FR1: 4.67us
· FR2: 3.67us
· Number of samples: 
· FR1: 3

· FR2: 5

· SNR: -3dB, -1dB, 3dB
Our simulation results are shown in Table 1 and Table 2 for FR1 and FR2,  respectively.
Table 1: Delta RSRP for FR1 with 60kHz SCS, 4.67us timing error and 3 samples
	Propagation

error
	SNR (dB)
	5%
	50%
	95%

	AWGN
	-3
	-2.50
	-1.81
	-1.19

	
	-1
	-2.38
	-1.88
	-1.31

	
	3
	-2.13
	-1.75
	-1.44

	TDL-A
	-3
	-2.83
	-1.83
	-0.75

	
	-1
	-2.66
	-1.85
	-1.04

	
	3
	-2.38
	-1.81
	-1.39

	TDL-C
	-3
	-3.30
	-2.16
	-1.44

	
	-1
	-2.96
	-2.09
	-1.53

	
	3
	-2.54
	-1.96
	-1.59


Table 2: Delta RSRP for FR2 with 120kHz SCS, 3.67us timing error and 5 samples
	Propagation

error
	SNR (dB)
	5%
	50%
	95%

	AWGN
	-3
	-4.56
	-3.75
	-2.94

	
	-1
	-4.50
	-3.81
	-3.12

	
	3
	-4.19
	-3.75
	-3.31

	TDL-A
	-3
	-6.45
	-4.41
	-3.27

	
	-1
	-6.03
	-4.36
	-3.41

	
	3
	-5.25
	-4.15
	-3.44

	TDL-C
	-3
	-6.12
	-4.33
	-3.31

	
	-1
	-5.63
	-4.26
	-3.46

	
	3
	-4.89
	-4.07
	-3.55


From the results, we have the following observations:

Observation 1: For FR1 with 60kHz and 4.67us timing error, the baseband accuracy at 3dB is ~2.5dB with 3 samples.
Observation 2: For FR2 with 120kHz and 3.67us timing error, the baseband accuracy at 3dB is ~5dB with 5 samples.

2.2. Requirements 
Based on the observations in section 2.1, and the RF margin used in RRM measurement (2.5dB for FR1 and 4dB for FR2), the final accuracy is 5dB for FR1 and 9dB for FR2. 

For FR1 we think the accuracy is sufficient but for FR2 it is not. 9dB error could easily lead to network taking the incorrect actions for CLI mitigation, e.g. network may not trigger the interference coordination because the reported SRS-RSRP is very low. 

We think RAN4 should re-visit the timing error condition for FR2. On the other hand, as cell phase error is the major part in the residual timing error, it means the usage of CLI measurement for interference coordination is limited to the scenarios where network ensures better synchronization than the 3us requirements.  
Proposal 1: For FR1 SRS-RSRP measurement,

· confirm the assumption on residual timing error as 4.67us, 
· define the measurement period as 3 effective samples,

· define the accuracy requirement as +/-5dB based on SNR of 3dB.
Proposal 2: For FR2 SRS-RSRP measurement, RAN4 to re-visit the assumption on residual timing error.
3. Conclusions

In this paper we provided our views on the remaining issues in CLI measurement requirements.
Proposal 1: For FR1 SRS-RSRP measurement,

· confirm the assumption on residual timing error as 4.67us, 

· define the measurement period as 3 effective samples,

· define the accuracy requirement as +/-5dB based on SNR of 3dB.
Proposal 2: For FR2 SRS-RSRP measurement, RAN4 to re-visit the assumption on residual timing error.
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