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Introduction
RRM requirements for CPP are discussed in RAN4#107, and outcomes are captured in WF [1]. Besides, the simulation assumption for evaluating the link level performance of CP measurement is approved in [2].
In this paper we will provide our initial simulation results for RSCPD measurement.
Discussion
It is agreed that for RSCPD simulation, the PRS configuration for RSTD will be reused. We therefore simulated the following cases in [2] based on existing RSTD requirements. Note that in [2] some PRS BW is missing compared to the existing RSTD requirements.
· FR1, AWGN, (-6,-13,-13)dB, 4-sample
· FR1, fading, (-6,-13,-13)dB, 4-sample
· FR1, AWGN, (-3,-6,-6)dB, 1-sample
· FR2, AWGN, (-6,-13,-13)dB, 4-sample
· FR2, fading, (-6,-13,-13)dB, 4-sample
· FR2, AWGN, (-3,-6,-6)dB, 1-sample
3 channel models are listed in [2] for the simulation. 
	Propagation conditions 
	AWGN, 
TDL-A (30 ns delay spread, 5Hz), 
Two-tap channel defined in 38.101-4 Annex B.2.4, (a = 1,  µs and  Hz)


In our view, TDL-A channel (or NLOS fading channel) is not proper for CP simulation because there will be random phase due to small scale fading on each path, and UE or LMF cannot tell if the measured phase is due to the propagation delay (distance) or the small scale fading, so it cannot be used for positioning fix. CPP is more suitable for positioning in LOS scenario, so we suggest to not consider NLOS fading channel in the simulation and the requirements.
Proposal 1: RAN4 not to consider NLOS fading channel for simulation and requirements for RSCPD.
Besides, we suggest to define RSCPD accuracy requirements based on single shot measurement. In our simulation for 4-sample, we assume the transmitted phase offset between the reference and target TRP are constant across different samples. However, this assumption may not hold for certain TRP implementations, so it is safer to base the RSCPD accuracy on single shot measurement. As shown below, the performance with single shot at -6dB Es/Iot under AWGN is reasonably good.
Proposal 2: RAN4 to define accuracy requirements for RSCPD based on single shot measurement.
Simulation results for FR1 are shown in Table 1-3, and FR2 in Table 4-6. The results are for 90%-tile of the absolute RSCPD error in degree, without considering any imperfection like calibration error.
Table 1: RSCPD error for 4-sample, Es/Iot of (-6,-13)dB, AWGN, FR1
	Parameter
	Value
	RSCPD error

	SCS, RB num, Repetition
	SCS (kHz)
	RB num
	Repetition (Note)
	90%

	
	15
	24
	4
	16.3 

	
	
	52
	1
	11.7 

	
	
	104
	1
	10.4 

	
	30
	24
	4
	17.0 

	
	
	48
	1
	12.4 

	
	
	132
	1
	11.9 

	
	60
	24
	4
	17.3 

	
	
	64
	1
	10.7 

	
	
	132
	1
	7.4 


Table 2: RSCPD error for 4-sample, Es/Iot of (-6,-13)dB, 2-tap channel, FR1
	Parameter
	Value
	RSCPD error

	SCS, RB num, Repetition
	SCS (kHz)
	RB num
	Repetition (Note)
	90%

	
	15
	24
	4
	22.5 

	
	
	52
	1
	16.8 

	
	
	104
	1
	12.2 

	
	30
	24
	4
	24.0 

	
	
	48
	1
	17.6 

	
	
	132
	1
	15.9 

	
	60
	24
	4
	24.6 

	
	
	64
	1
	15.3 

	
	
	132
	1
	10.5 


Table 3: RSCPD error for 1-sample, Es/Iot of (-3,-6)dB, AWGN channel, FR1
	Parameter
	Value
	RSCPD error

	SCS, RB num, Repetition
	SCS (kHz)
	RB num
	Repetition (Note)
	90%

	
	15
	52
	1
	11.0 

	
	
	104
	1
	8.7 

	
	30
	48
	1
	11.8 

	
	
	132
	1
	10.8 

	
	60
	64
	1
	10.5 

	
	
	132
	1
	7.6 



Table 4: RSCPD error for 4-sample, Es/Iot of (-6,-13)dB, AWGN, FR2
	Parameter
	Value
	RSCPD error

	SCS, RB num, Repetition
	SCS (kHz)
	RB num
	Repetition (Note)
	90%

	
	60
	24
	4
	17.5 

	
	
	64
	1
	10.7 

	
	
	132
	1
	7.4 

	
	120
	32
	4
	17.9 

	
	
	64
	1
	12.9 

	
	
	128
	1
	9.3 


Table 5: RSCPD error for 4-sample, Es/Iot of (-6,-13)dB, 2-tap channel, FR2
	Parameter
	Value
	RSCPD error

	SCS, RB num, Repetition
	SCS (kHz)
	RB num
	Repetition (Note)
	90%

	
	60
	24
	4
	24.6 

	
	
	64
	1
	15.3 

	
	
	132
	1
	10.5 

	
	120
	32
	4
	24.9 

	
	
	64
	1
	17.8 

	
	
	128
	1
	12.9 


Table 6: RSCPD error for 1-sample, Es/Iot of (-3,-6)dB, AWGN channel, FR2
	Parameter
	Value
	RSCPD error

	SCS, RB num, Repetition
	SCS (kHz)
	RB num
	Repetition (Note)
	90%

	
	60
	64
	1
	10.5 

	
	
	132
	1
	7.6 

	
	120
	64
	1
	12.3 

	
	
	128
	1
	8.6 


Observation 1: RSCPD accuracy improves with larger RB number and higher Es/Iot condition.
Observation 2: RSCPD accuracy does not change much on SCS or carrier frequency. 
Observation 3: RSCPD accuracy is worse under 2-tap channel compared to AWGN channel. 
Conclusions
In this paper we provided our initial simulation results for RSCPD measurement.
Proposal 1: RAN4 not to consider NLOS fading channel for simulation and requirements for RSCPD.
Proposal 2: RAN4 to define accuracy requirements for RSCPD based on single shot measurement.
Observation 1: RSCPD accuracy improves with larger RB number and higher Es/Iot condition.
Observation 2: RSCPD accuracy does not change much on SCS or carrier frequency. 
Observation 3: RSCPD accuracy is worse under 2-tap channel compared to AWGN channel. 
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