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Introduction
Simulation assumption for evaluating the link level performance of CPP is updated in RAN4#109 [1]. In this paper we will provide our additional simulation results for CPP. Our initial simulation results are in [2].
Discussion
RSCPD
RSTD accuracy are defined under following side conditions
· 4-sample, Es/Iot of (-6,-13)dB, AWGN and TDL channel
· 1-sample, Es/Iot of (-3,-6)dB, AWGN channel
It is reasonable to define accuracy for RSCPD under same conditions, with the exception that TDL channel is changed to 2-tap channel, and timing is always based on 1-sample measurement. The latter is because when RSTD is measured with 4-sample combined, UE would report 4 RSCPD measurements, and each of the phase measurement should be based on single sample timing measurement instead of combined timing measurement.
The simulation results are shown in Table 1-6.
Table 1: RSCPD error for 1-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
	30.1

	
	
	52
	1
	20.1

	
	
	104
	1
	14.7

	
	30
	24
	4
	29.1

	
	
	48
	1
	21.0

	
	
	132
	1
	13.3

	
	60
	24
	4
	30.9

	
	
	64
	1
	18.9

	
	
	132
	1
	16.2


Table 2: RSCPD error for 1-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
	999

	
	
	52
	1
	45.2

	
	
	104
	1
	39.9

	
	30
	24
	4
	999

	
	
	48
	1
	56.8

	
	
	132
	1
	44.5

	
	60
	24
	4
	999

	
	
	64
	1
	35.6

	
	
	132
	1
	32.5


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 1-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
	29.9

	
	
	64
	1
	18.7

	
	
	132
	1
	15.7

	
	120
	32
	4
	27.3

	
	
	64
	1
	23.2

	
	
	128
	1
	16.0


Table 5: RSCPD error for 1-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
	999

	
	
	64
	1
	27.7

	
	
	132
	1
	23.8

	
	120
	32
	4
	999

	
	
	64
	1
	56.9

	
	
	128
	1
	44.5


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 


RSCP
Rx-Tx accuracy are defined under following side conditions
· 4-sample, Es/Iot of -3dB and -13dB, AWGN and TDL channel
· 1-sample, Es/Iot of 0dB and -6dB, AWGN channel
To define accuracy for relative RSCP, one way is to use Es/Iot combination same as RSCPD. In this case, the simulation results and requirements for RSCPD can be directly re-used. In last meeting, some companies proposed to align the Es/Iot to Rx-Tx. For this setup we conducted additional simulation for Es/Iot combination of (-3, -13) and (-13,-13) for AWGN and 2-tap channel, as well as (-6, -6) and (0,-6) for AWGN. Same as RSCPD, the timing is always based on 1-sample measurement.
The simulation results are shown in Table 7-12.
Table 7a: Relative RSCP error for 1-sample, Es/Iot of (-3,-13)dB, AWGN, FR1
	Parameter
	Value
	Relative RSCP error

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

	
	15
	24
	4
	29.6

	
	
	52
	1
	19.5

	
	
	104
	1
	14.4

	
	30
	24
	4
	28.6

	
	
	48
	1
	20.5

	
	
	132
	1
	13.2

	
	60
	24
	4
	31.3

	
	
	64
	1
	18.1

	
	
	132
	1
	15.6


Table 7b: Relative RSCP error for 1-sample, Es/Iot of (-13,-13)dB, AWGN, FR1
	Parameter
	Value
	Relative RSCP error

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

	
	15
	24
	4
	40.3

	
	
	52
	1
	27.

	
	
	104
	1
	19.7

	
	30
	24
	4
	38.84

	
	
	48
	1
	28.64

	
	
	132
	1
	18.56

	
	60
	24
	4
	41

	
	
	64
	1
	25.2

	
	
	132
	1
	19.5



Table 8a: Relative RSCP error for 1-sample, Es/Iot of (-3,-13)dB, 2-tap channel, FR1
	Parameter
	Value
	Relative RSCP error

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

	
	15
	24
	4
	999

	
	
	52
	1
	43.8

	
	
	104
	1
	39.5

	
	30
	24
	4
	999

	
	
	48
	1
	999

	
	
	132
	1
	999

	
	60
	24
	4
	999

	
	
	64
	1
	44.6

	
	
	132
	1
	42.7


Table 8b: Relative RSCP error for 1-sample, Es/Iot of (-13,-13)dB, 2-tap channel, FR1
	Parameter
	Value
	Relative RSCP error

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

	
	15
	24
	4
	999

	
	
	52
	1
	68.8

	
	
	104
	1
	57.9

	
	30
	24
	4
	999

	
	
	48
	1
	999

	
	
	132
	1
	999

	
	60
	24
	4
	999

	
	
	64
	1
	999

	
	
	132
	1
	999



Table 9a: Relative RSCP error for 1-sample, Es/Iot of (0,-6)dB, AWGN channel, FR1
	Parameter
	Value
	Relative RSCP error

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

	
	15
	52
	1
	10.8

	
	
	104
	1
	7.8

	
	30
	48
	1
	9.6

	
	
	132
	1
	7.5

	
	60
	64
	1
	9.6

	
	
	132
	1
	7.3


Table 9b: Relative RSCP error for 1-sample, Es/Iot of (-6,-6)dB, AWGN channel, FR1
	Parameter
	Value
	Relative RSCP error

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

	
	15
	52
	1
	13.5

	
	
	104
	1
	9.7

	
	30
	48
	1
	11.72

	
	
	132
	1
	9.0

	
	60
	64
	1
	12.2

	
	
	132
	1
	8.48



Table 10a: Relative RSCP error for 1-sample, Es/Iot of (-3,-13)dB, AWGN, FR2
	Parameter
	Value
	Relative RSCP error

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

	
	60
	24
	4
	29.7

	
	
	64
	1
	17.9

	
	
	132
	1
	15.2

	
	120
	32
	4
	27.1

	
	
	64
	1
	22.8

	
	
	128
	1
	16.2


Table 10b: Relative RSCP error for 1-sample, Es/Iot of (-13,-13)dB, AWGN, FR2
	Parameter
	Value
	Relative RSCP error

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

	
	60
	24
	4
	39.3

	
	
	64
	1
	24.3

	
	
	132
	1
	18.3

	
	120
	32
	4
	36.8

	
	
	64
	1
	31.8

	
	
	128
	1
	20.2



Table 11a: Relative RSCP error for 1-sample, Es/Iot of (-3,-13)dB, 2-tap channel, FR2
	Parameter
	Value
	Relative RSCP error

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

	
	60
	24
	4
	999

	
	
	64
	1
	27.3

	
	
	132
	1
	22.9

	
	120
	32
	4
	999

	
	
	64
	1
	999

	
	
	128
	1
	999


Table 11b: Relative RSCP error for 1-sample, Es/Iot of (-13,-13)dB, 2-tap channel, FR2
	Parameter
	Value
	Relative RSCP error

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

	
	60
	24
	4
	999

	
	
	64
	1
	39.3

	
	
	132
	1
	31.1

	
	120
	32
	4
	999

	
	
	64
	1
	999

	
	
	128
	1
	999



Table 12a: Relative RSCP error for 1-sample, Es/Iot of (0,-6)dB, AWGN channel, FR2
	Parameter
	Value
	Relative RSCP error

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

	
	60
	64
	1
	8.6

	
	
	132
	1
	7.3

	
	120
	64
	1
	12.3

	
	
	128
	1
	8.1


Table 12b: Relative RSCP error for 1-sample, Es/Iot of (-6,-6)dB, AWGN channel, FR2
	Parameter
	Value
	Relative RSCP error

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

	
	60
	64
	1
	11.2

	
	
	132
	1
	8.5

	
	120
	64
	1
	15.2

	
	
	128
	1
	8.8



Conclusions
In this paper we provided our additional simulation results for CPP. We suggest to take these results into account when defining the accuracy requirements for CPP.
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