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1 Introduction

In  RAN4#70bis meeting, it was agreed that one WF[1] in which definition of ideal RSRP/RSRQ  was formulated over a long term average of  the signal power for high Doppler fading channel. And simulation assumptions for 2 Cells were treated[2]. This paper provides simulation results and our view.
2 Simulation assumption

For evaluation of RSRP and RSRQ performance, we consider 2 simulation assumptions. First simulation assumption is for 1cell configuration and second simulation assumption is  for 2cell configuration. In the 2 cell configuration, we also consider CRS colliding case and CRS non-colliding case. 
· Single Cell configuration

[image: image1.wmf](

)

å

=

=

N

i

ideal

i

RSRP

i

RSRP

N

RSRP

1

2

1

)

(

),

(

max

1


Ideal RSRP :

[image: image2.wmf]å

=

÷

÷

ø

ö

ç

ç

è

æ

+

+

=

N

i

oc

oc

ideal

N

i

RSRP

i

RSRP

N

i

RSRP

i

RSRP

N

RSRQ

1

2

2

1

1

)

)

(

(

*

12

)

(

,

)

)

(

(

*

12

)

(

max

1


Ideal RSRQ : 

Table 1: Simulation parameters for RSRP/RSRQ measurement under single Cell
	Parameters
	Value
	Comments

	Measurement bandwidth
	6 resource blocks
	Both RSRP and RSSI measured over 6 RB

	System bandwidth
	6 resource blocks
	

	L1 measurement period
	200 ms
	

	Measurement sampling rate
	-
	Implementation dependent (NOTE 1)

	L3 filtering
	disabled
	

	Transmit antenna
	1
	

	Receive antennas
	2
	The receive diversity rule as defined in TS 36.214. Both antennas with equal gain, no correlation between them.

	DRX/DTX
	OFF
	DRX/DTX to be considered at later stage

	Propagation conditions
	EVA (EVA600, EVA300), HST, AWGN
	NOTE2 

	CP Length
	Normal
	

	TDD Uplink-downlink configuration
	1
	

	TDD Special sub-frame configuration
	4
	

	Time offset between TDD cells 
	0 second
	

	Frequency band
	2.0 GHz
	

	Interference from other cells [Iot] 
	-70 dBm
	AWGN

	Ês/Iot
	-8dB, -6dB, -3dB, 0dB,  3dB
	To be verified.

	NOTE 1: Encourage companies to provide the details of the measurement sampling rate for interpretation and comparison of the results.
NOTE 2: AWGN channel is for alignment purpose. 


· Two Cell configuration
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Table 2: Simulation parameters for RSRP/RSRQ measurement under two Cells
	Parameters
	Value
	Comments

	Measurement bandwidth
	6 resource blocks
	Both RSRP and RSSI measured over 6 RB

	System bandwidth
	6 resource blocks
	

	L1 measurement period
	200 ms
	

	Measurement sampling rate
	-
	Implementation dependent (NOTE 1)

	L3 filtering
	disabled
	

	Transmit antenna
	1
	

	Receive antennas
	2
	The receive diversity rule as defined in TS 36.214. Both antennas with equal gain, no correlation between them.

	DRX/DTX
	OFF
	DRX/DTX to be considered at later stage

	Propagation conditions
	EVA (EVA600, EVA300), HST, AWGN
	NOTE2
Independent fading for cell 1 and cell 2 with the same cannel model. 

	CP Length
	Normal
	

	TDD Uplink-downlink configuration
	1
	

	TDD Special sub-frame configuration
	4
	

	Time offset between TDD cells 
	0 second
	

	Frequency band
	2.0 GHz
	

	Noc 
	-70 dBm/15kHz
	AWGN

	Es/Noc (cell 1)
	(6dB,-4.7dB,0dB)
	

	Es/Noc (cell 2)
	(1dB,-4.7dB,0dB)
	

	Ês/Iot (cell 1)
	(2.5dB,-6dB,-3dB)
	Derived from Noc and Es/Noc

	Ês/Iot (cell 2)
	(-6dB,-6dB-3dB)
	Derived from Noc and Es/Noc

	Target cell
	Cell 2
	For absolute accuracy)

	Physical Cell ID (Cell1, Cell2)
	(0, 126), (0,1)
	For colliding case, non-colliding case

	NOTE 1: Encourage companies to provide the details of the measurement sampling rate for interpretation and comparison of the results.
NOTE 2: AWGN channel is for alignment purpose. 


Simulation Metrics
· The CDF curves are to be provided for without RF impairment margin:
· Case 1: 
Delta RSRP   = (estimated RSRP – ideal RSRP) 
[dB]  

· Case 2:
Delta RSRQ  = (estimated RSRQ – ideal RSRQ) 
[dB]  
3 Simulation results

· Single Cell configuration

In single cell configuration, delta RSRP/RSRQ values are summarized in table 3 and table 4 at 5, 50 and 95-percentile point.

Table 3. RSRP measurement accuracy under 1 cell 
	Propagation condition
	Reference SNR[dB]
	50%
	5%
	95%
	Absolute accuracy
	Relative accuracy
	Absolute difference with AWGN[dB]
	Relative difference with AWGN[dB]

	AWGN
	-6
	1.25 
	0.68 
	1.82 
	[0.68, 1.82]
	[-0.57, 0.57]
	0
	0

	
	-3
	1.07 
	0.65 
	1.49 
	[0.65, 1.49]
	[-0.41, 0.43]
	0
	0

	HST
	-6
	1.78 
	0.92 
	2.63 
	[0.92, 2.63]
	[-0.86, 0.85]
	1.81
	0.28

	
	-3
	1.27 
	0.55 
	1.99 
	[0.55, 1.99]
	[-0.72, 0.72]
	1.50
	0.15

	EVA300
	-6
	1.30 
	0.04 
	2.73 
	[0.04, 2.73]
	[-1.26, 1.43]
	1.91
	0.86

	
	-3
	0.81 
	-0.70 
	2.47 
	[-0.70, 2.47]
	[-1.50, 1.66]
	1.35
	1.09

	EVA600
	-6
	1.30 
	0.16 
	2.52 
	[0.16, 2.52]
	[-1.14, 1.22]
	0.70
	0.65

	
	-3
	0.77 
	-0.51 
	2.15 
	[-0.51, 2.15]
	[-1.28, 1.37]
	1.36
	0.80


Table 4. RSRQ measurement accuracy under 1 cell

	Propagation condition
	Reference SNR[dB]
	50%
	5%
	95%
	Absolute accuracy
	Relative accuracy
	Absolute difference with AWGN[dB]
	Relative difference with AWGN[dB]

	AWGN
	-6
	0.70 
	0.26 
	1.13 
	[0.26, 1.13]
	[-0.45, 0.43]
	0
	0

	
	-3
	0.50 
	0.23 
	0.79 
	[0.23, 0.79]
	[-0.27, 0.29]
	0
	0

	HST
	-6
	1.06 
	0.40 
	1.68 
	[0.40, 1.68]
	[-0.66, 0.63]
	0.55
	0.21

	
	-3
	0.56 
	0.10 
	1.01 
	[0.10, 1.01]
	[-0.46, 0.44]
	0.78
	0.01

	EVA300
	-6
	0.59 
	-0.38 
	1.56 
	[-0.38, 1.56]
	[-0.97, 0.97]
	0.64
	0.54

	
	-3
	0.11 
	-0.81 
	1.00 
	[-0.81, 1.00]
	[-0.92, 0.89]
	1.04
	0.65

	EVA600
	-6
	0.63 
	-0.21 
	1.47 
	[-0.21, 1.47]
	[-0.85, 0.84]
	0.47
	0.41

	
	-3
	0.14 
	-0.66 
	0.90 
	[-0.66, 0.90]
	[-0.80, 0.76]
	0.89
	0.53


· Two Cell configuration with CRS colliding

In two cell configuration with CRS colliding,  delta RSRP/RSRQ values are summarized in table 5 and table 6 at 5, 50 and 95-percentile point.

 Table 5. RSRP measurement accuracy under 2 cells with CRS colliding 

	Propagation condition
	Reference SNR[dB]
	50%
	5%
	95%
	Absolute accuracy
	Relative accuracy
	Absolute difference with AWGN[dB]
	Relative difference with AWGN[dB]

	AWGN
	[6, 1]
	0.61 
	-0.28 
	1.45 
	[-0.28, 1.45]
	[-0.89, 0.83]
	0
	0

	
	[-4.7,-4.7]
	1.01 
	0.40 
	1.57 
	[0.40, 1.57]
	[-0.61, 0.57]
	0
	0

	
	[0, 0]
	0.74 
	0.11 
	1.26 
	[0.11, 1.26]
	[-0.63, 0.52]
	0
	0

	HST
	[6, 1]
	1.03 
	-0.45 
	3.71 
	[-0.45, 3.71]
	[-1.48, 2.67]
	2.26
	1.84

	
	[-4.7,-4.7]
	1.37 
	0.39 
	2.36 
	[0.39, 2.36]
	[-0.98, 0.98]
	0.79
	0.41

	
	[0, 0]
	0.84 
	-0.30 
	2.29 
	[-0.30, 2.29]
	[-1.14, 1.45]
	1.03
	0.93

	EVA300
	[6, 1]
	1.60 
	0.02 
	3.44 
	[0.02, 3.44]
	[-1.58, 1.84]
	1.99
	1.01

	
	[-4.7,-4.7]
	1.00 
	-0.33 
	2.51 
	[-0.33, 2.51]
	[-1.34, 1.50]
	0.94
	0.93

	
	[0, 0]
	0.83 
	-0.72 
	2.54 
	[-0.72, 2.54]
	[-1.55, 1.70]
	1.28
	1.18

	EVA600
	[6, 1]
	1.55 
	0.19 
	3.21 
	[0.19, 3.21]
	[-1.36, 1.66]
	1.76
	0.83

	
	[-4.7,-4.7]
	0.97 
	-0.22 
	2.25 
	[-0.22, 2.25]
	[-1.19, 1.28]
	0.68
	0.76

	
	[0, 0]
	0.83 
	-0.51 
	2.26 
	[-0.51, 2.26]
	[-1.34, 1.43]
	1.00
	0.86


Table 6. RSRQ measurement accuracy under 2 cells with CRS colliding 
	Propagation condition
	Reference SNR[dB]
	50%
	5%
	95%
	Absolute accuracy
	Relative accuracy
	Absolute difference with AWGN[dB]
	Relative difference with AWGN[dB]

	AWGN
	[6, 1]
	-0.26 
	-1.00 
	0.41 
	[-1.00, 0.41]
	[-0.74, 0.67]
	0
	0

	
	[-4.7,-4.7]
	1.10 
	0.64 
	1.52 
	[0.64, 1.52]
	[-0.47, 0.42]
	0
	0

	
	[0, 0]
	0.33 
	-0.10 
	0.66 
	[-0.10, 0.66]
	[-0.42, 0.33]
	0
	0

	HST
	[6, 1]
	0.07 
	-1.16 
	2.04 
	[-1.16, 2.04]
	[-1.23, 1.97]
	1.63
	1.30

	
	[-4.7,-4.7]
	1.35 
	0.61 
	2.07 
	[0.61, 2.07]
	[-0.74, 0.73]
	0.55
	0.46

	
	[0, 0]
	0.37 
	-0.40 
	1.25 
	[-0.40, 1.25]
	[-0.77, 0.88]
	1.04
	0.55

	EVA300
	[6, 1]
	0.48 
	-0.73 
	1.76 
	[-0.73, 1.76]
	[-1.21, 1.28]
	1.35
	0.61

	
	[-4.7,-4.7]
	1.02 
	0.06 
	1.99 
	[0.06, 1.99]
	[-0.96, 0.97]
	0.58
	0.55

	
	[0, 0]
	0.21 
	-0.77 
	1.15 
	[-0.77, 1.15]
	[-0.98, 0.94]
	1.41
	0.61

	EVA600
	[6, 1]
	0.59 
	-0.46 
	1.77 
	[-0.46, 1.77]
	[-1.05, 1.18]
	1.36
	0.51

	
	[-4.7,-4.7]
	1.00 
	0.13 
	1.87 
	[0.13, 1.87]
	[-0.87, 0.86]
	0.51
	0.46

	
	[0, 0]
	0.29 
	-0.55 
	1.10 
	[-0.55, 1.10]
	[-0.85, 0.81]
	0.45
	0.48


· Two Cell configuration with CRS non-colliding

In two cell configuration with CRS non-colliding,  delta RSRP/RSRQ values are summarized in table 7 and table 8 at 5, 50 and 95-percentile point.
Table 7. RSRP measurement accuracy under 2 cells with CRS non-colliding 

	Propagation condition
	Reference SNR[dB]
	50%
	5%
	95%
	Absolute accuracy
	Relative accuracy
	Absolute difference with AWGN[dB]
	Relative difference with AWGN[dB]

	AWGN
	[6, 1]
	1.23 
	0.46 
	1.96 
	[0.46, 1.96]
	[-0.77, 0.72]
	0
	0

	
	[-4.7,-4.7]
	1.18 
	0.65 
	1.72 
	[0.65, 1.72]
	[-0.54, 0.54]
	0
	0

	
	[0, 0]
	1.05 
	0.56 
	1.51 
	[0.56, 1.51]
	[-0.49, 0.46]
	0
	0

	HST
	[6, 1]
	1.76 
	0.69 
	2.72 
	[0.69, 2.72]
	[-1.07, 0.97]
	0.76
	0.30

	
	[-4.7,-4.7]
	1.49 
	0.65 
	2.33 
	[0.65, 2.33]
	[-0.84, 0.84]
	0.61
	0.30

	
	[0, 0]
	1.20 
	0.39 
	1.98 
	[0.39, 1.98]
	[-0.81, 0.78]
	1.47
	0.32

	EVA300
	[6, 1]
	1.63 
	0.15 
	3.20 
	[0.15, 3.20]
	[-1.48, 1.57]
	1.24
	0.85

	
	[-4.7,-4.7]
	1.02 
	-0.28 
	2.49 
	[-0.28, 2.49]
	[-1.30, 1.47]
	0.93
	0.93

	
	[0, 0]
	0.76 
	-0.76 
	2.42 
	[-0.76, 2.42]
	[-1.52, 1.66]
	1.32
	1.20

	EVA600
	[6, 1]
	1.63 
	0.38 
	2.97 
	[0.38, 2.97]
	[-1.25, 1.34]
	1.01
	0.62

	
	[-4.7,-4.7]
	0.97 
	-0.21 
	2.23 
	[-0.21, 2.23]
	[-1.18, 1.27]
	0.86
	0.73

	
	[0, 0]
	0.81 
	-0.49 
	2.19 
	[-0.49, 2.19]
	[-1.30, 1.38]
	1.05
	0.92


Table 8. RSRQ measurement accuracy under 2 cells with CRS non-colliding 

	Propagation condition
	Reference SNR[dB]
	50%
	5%
	95%
	Absolute accuracy
	Relative accuracy
	Absolute difference with AWGN[dB]
	Relative difference with AWGN[dB]

	AWGN
	[6, 1]
	0.05 
	-0.59 
	0.62 
	[-0.59, 0.62]
	[-0.64, 0.58]
	0
	0

	
	[-4.7,-4.7]
	1.24 
	0.83 
	1.65 
	[0.83, 1.65]
	[-0.41, 0.41]
	0
	0

	
	[0, 0]
	0.48 
	0.16 
	0.77 
	[0.16, 0.77]
	[-0.32, 0.29]
	0
	0

	HST
	[6, 1]
	0.41 
	-0.48 
	1.14 
	[-0.48, 1.14]
	[-0.89, 0.74]
	0.52
	0.25

	
	[-4.7,-4.7]
	1.42 
	0.78 
	2.02 
	[0.78, 2.02]
	[-0.63, 0.61]
	0.35
	0.22

	
	[0, 0]
	0.52 
	0.00 
	0.99 
	[0.00, 0.99]
	[-0.52, 0.47]
	0.22
	0.30

	EVA300
	[6, 1]
	0.35 
	-0.81 
	1.45 
	[-0.81, 1.45]
	[-1.15, 1.11]
	0.83
	0.51

	
	[-4.7,-4.7]
	1.05 
	0.12 
	2.01 
	[0.12, 2.01]
	[-0.93, 0.96]
	0.71
	0.55

	
	[0, 0]
	0.13 
	-0.84 
	1.05 
	[-0.84, 1.05]
	[-0.97, 0.92]
	1.00
	0.65

	EVA600
	[6, 1]
	0.50 
	-0.47 
	1.46 
	[-0.47, 1.46]
	[-0.97, 0.96]
	0.84
	0.38

	
	[-4.7,-4.7]
	1.01 
	0.16 
	1.86 
	[0.16, 1.86]
	[-0.86, 0.85]
	0.67
	0.45

	
	[0, 0]
	0.27 
	-0.56 
	1.06 
	[-0.56, 1.06]
	[-0.83, 0.79]
	0.72
	0.51


In order to compare the results with existing intra/inter-frequency measurement accuracy requirement of RSRP and RSRQ, the corresponding requirements are summarized in table 9.
Table 9. Absolute and relative measurement accuracy of RSRP

	
	Intra-frequency
	Inter-frequency

	
	RSRP
	RSRQ
	RSRP
	RSRQ

	SNR
	Absolute
	Relative
	Absolute
	Relative
	Absolute
	Relative
	Absolute
	Relative

	-6
	±6
	±3
	±3.5
	N/A
	±6
	±6
	±3.5
	±4

	-3
	
	±2
	±2.5
	
	
	
	±2.5
	±3


Through comparing the results,  we can see some observations as below.

· Observation 1 : In all cases of 1cell, 2cell with CRS colliding and 2cell with CRS non-colliding, all absolute measurement accuracy of both RSRP and RSRQ under AWGN, HST, EVA300 and EVA600 are within current requirement when considering implementation impairment of 1dB.
· Observation 2 : In all cases of 1cell, 2cell with CRS colliding and 2cell with CRS non-colliding, relative measurement accuracy of RSRQ under AWGN, HST, EVA300 and EVA600 are within current requirement when considering implementation impairment of 1dB.
· Observation 3 : In case of 1cell, relative measurement accuracy of RSRP under EVA300 and EVA600 can be about 0.5dB out of current requirement at SNR of -3dB when considering implementation impairment of 1dB.
· Observation 4 : In case of 2cells with CRS colliding, relative measurement accuracy of RSRP under HST can be about 0.5dB out of current requirement at Cell2 SNR of 1dB and 0dB of which corresponding Cell1 SNR are 6dB and 0dB respectively  when considering implementation impairment of 1dB.
· Observation 5 : In case of 2cells with CRS colliding and CRS non-colliding, relative measurement accuracy of RSRP under EVA300 and EVA600 can be about 0.5dB out of current requirement at Cell2 SNR of 0dB of which corresponding Cell1 SNR are 0dB when considering implementation impairment of 1dB.
In order to evaluate the channel dependent tolerance, the difference of RSRP and RSRQ between fading channels( HST, EVA300 and EVA600) and AWGN are also summarized in table 10 and table 10  from table3~table8 respectively.  For easy understanding table 10 and 11, we mark highlight with 3 colours such as red, blue and yellow which are corresponding to range of  2≤ X, 1.5≤X<2 and 1.0≤X<1.5. 
Table 10. Difference of RSRP of fading channel w.r.t AWGN
	Propagation condition
	Reference SNR[dB] at 1Cell
	1 Cell
	2 Cells w/ CRS colliding
	2 Cells w/ CRS non-colliding
	Reference SNR[dB] at 2 Cells

	
	
	Absolute difference with AWGN[dB]
	Relative difference with AWGN[dB]
	Absolute difference with AWGN[dB]
	Relative difference with AWGN[dB]
	Absolute difference with AWGN[dB]
	Relative difference with AWGN[dB]
	

	HST
	-6
	1.81
	0.28
	2.26
	1.84
	0.76
	0.30
	[6, 1]

	
	
	
	
	0.79
	0.41
	0.61
	0.30
	[-4.7,-4.7]

	
	-3
	1.50
	0.15
	1.03
	0.93
	1.47
	0.32
	[0, 0]

	EVA300
	-6
	1.91
	0.86
	1.99
	1.01
	1.24
	0.85
	[6, 1]

	
	
	
	
	0.94
	0.93
	0.93
	0.93
	[-4.7,-4.7]

	
	-3
	1.35
	1.09
	1.28
	1.18
	1.32
	1.20
	[0, 0]

	EVA600
	-6
	0.70
	0.65
	1.76
	0.83
	1.01
	0.62
	[6, 1]

	
	
	
	
	0.68
	0.76
	0.86
	0.73
	[-4.7,-4.7]

	
	-3
	1.36
	0.80
	1.00
	0.86
	1.05
	0.92
	[0, 0]


Table 11. Difference of RSRQ of fading channel w.r.t AWGN
	Propagation condition
	Reference SNR[dB] at 1Cell
	1 Cell
	2 Cells w/ CRS colliding
	2 Cells w/ CRS non-colliding
	Reference SNR[dB] at 2Cells

	
	
	Absolute difference with AWGN[dB]
	Relative difference with AWGN[dB]
	Absolute difference with AWGN[dB]
	Relative difference with AWGN[dB]
	Absolute difference with AWGN[dB]
	Relative difference with AWGN[dB]
	

	HST
	-6
	0.55
	0.21
	1.63
	1.30
	0.52
	0.25
	[6, 1]

	
	
	
	
	0.55
	0.46
	0.35
	0.22
	[-4.7,-4.7]

	
	-3
	0.78
	0.01
	1.04
	0.55
	0.22
	0.30
	[0, 0]

	EVA300
	-6
	0.64
	0.54
	1.35
	0.61
	0.83
	0.51
	[6, 1]

	
	
	
	
	0.58
	0.55
	0.71
	0.55
	[-4.7,-4.7]

	
	-3
	1.04
	0.65
	1.41
	0.61
	1.00
	0.65
	[0, 0]

	EVA600
	-6
	0.47
	0.41
	1.36
	0.51
	0.84
	0.38
	[6, 1]

	
	
	
	
	0.51
	0.46
	0.67
	0.45
	[-4.7,-4.7]

	
	-3
	0.89
	0.53
	0.45
	0.48
	0.72
	0.51
	[0, 0]


From those, we can also see some more observations as below.
· Observation 6 : When considering all cases of 1cell, 2cell with CRS colliding and 2cell with CRS non-colliding, absolute measurement accuracy tolerance of RSRP can be about 2dB at SINR = -6dBand 1.5dB at SINR = -3dB  for high doppler propagation condition.
· Observation 7 : When considering all cases of 1cell, 2cell with CRS colliding and 2cell with CRS non-colliding, relative measurement accuracy tolerance of RSRP can be about 2dB at SINR = -6dBand 1.0dB at SINR = -3dB  for high doppler propagation condition.
· Observation 8 : When considering all cases of 1cell, 2cell with CRS colliding and 2cell with CRS non-colliding, absolute measurement accuracy tolerance of RSRQ can be about 1.5dB at SINR = -6dBand 1.5dB at SINR = -3dB  for high doppler propagation condition.
· Observation 9 : When considering all cases of 1cell, 2cell with CRS colliding and 2cell with CRS non-colliding, relative measurement accuracy tolerance of RSRQ can be about 1.5dB at SINR = -6dBand 0.5dB at SINR = -3dB  for high doppler propagation condition.
· Observation 10 : For absolute or relative measurement accuracy tolerance, each measurement accuracy is referred to AWGN and corresponding accuracy can be tightened by channel dependent tolerance from existing measurement accuracy requirements.
Based on these observations, we provide following proposals.

· Proposal 1 : For evaluating measurement accuracy of  RSRP and RSRQ in high Doppler case with 2 cells configuration, CRS colliding case should be considered.
· Proposal 2 : Absolute measurement accuracy of RSRP in high Doppler case can be reused with existing measurement accuracy.
· Proposal 3 : Absolute measurement accuracy of RSRQ in high Doppler case can be reused with existing measurement accuracy.
· Proposal 4 : Relative measurement accuracy of RSRP in high Doppler case should be considered additional 0.5dB to existing measurement accuracy.
· Proposal 5 : Relative measurement accuracy of RSRQ in high Doppler case can be reused with existing measurement accuracy.
· Proposal 6 : For channel dependent tolerance of absolute and relative measurement accuracy of RSRP and RSRQ, the values suggested in our observation 6, 7, 8 and 9 can be considered for alignment.

· Proposal 7 : If channel dependent tolerance is specified in requirement, basic requirement should be set newly at AWGN.
· Proposal 8 : In proposal 7, the basic requirement can be tightened by channel dependent tolerance plus additional margin if needed as proposal4 from existing measurement accuracy requirements.

4 Conclusion
In this contribution, we provide some observation and proposals based on the simulation results of RSRP and RSRQ under AWGN, HST, EVA300  and EVA600  with considering ideal RSRP/ RSRQ formulation and up to 2cell configuration. The observations are as follows.
· Observation 1 : In all cases of 1cell, 2cell with CRS colliding and 2cell with CRS non-colliding, all absolute measurement accuracy of both RSRP and RSRQ under AWGN, HST, EVA300 and EVA600 are within current requirement when considering implementation impairment of 1dB.
· Observation 2 : In all cases of 1cell, 2cell with CRS colliding and 2cell with CRS non-colliding, relative measurement accuracy of RSRQ under AWGN, HST, EVA300 and EVA600 are within current requirement when considering implementation impairment of 1dB.
· Observation 3 : In case of 1cell, relative measurement accuracy of RSRP under EVA300 and EVA600 can be about 0.5dB out of current requirement at SNR of -3dB when considering implementation impairment of 1dB.
· Observation 4 : In case of 2cells with CRS colliding, relative measurement accuracy of RSRP under HST can be about 0.5dB out of current requirement at Cell2 SNR of 1dB and 0dB of which corresponding Cell1 SNR are 6dB and 0dB respectively  when considering implementation impairment of 1dB.
· Observation 5 : In case of 2cells with CRS colliding and CRS non-colliding, relative measurement accuracy of RSRP under EVA300 and EVA600 can be about 0.5dB out of current requirement at Cell2 SNR of 0dB of which corresponding Cell1 SNR are 0dB when considering implementation impairment of 1dB.
· Observation 6 : When considering all cases of 1cell, 2cell with CRS colliding and 2cell with CRS non-colliding, absolute measurement accuracy tolerance of RSRP can be about 2dB at SINR = -6dBand 1.5dB at SINR = -3dB  for high doppler propagation condition.
· Observation 7 : When considering all cases of 1cell, 2cell with CRS colliding and 2cell with CRS non-colliding, relative measurement accuracy tolerance of RSRP can be about 2dB at SINR = -6dBand 1.0dB at SINR = -3dB  for high doppler propagation condition.
· Observation 8 : When considering all cases of 1cell, 2cell with CRS colliding and 2cell with CRS non-colliding, absolute measurement accuracy tolerance of RSRQ can be about 1.5dB at SINR = -6dBand 1.5dB at SINR = -3dB  for high doppler propagation condition.
· Observation 9 : When considering all cases of 1cell, 2cell with CRS colliding and 2cell with CRS non-colliding, relative measurement accuracy tolerance of RSRQ can be about 1.5dB at SINR = -6dBand 0.5dB at SINR = -3dB  for high doppler propagation condition.
· Observation 10 : For absolute or relative measurement accuracy tolerance, each measurement accuracy is referred to AWGN and corresponding accuracy can be tightened by channel dependent tolerance from existing measurement accuracy requirements.
Through the observations, we provide some proposals.
· Proposal 1 : For evaluating measurement accuracy of  RSRP and RSRQ in high Doppler case with 2 cells configuration, CRS colliding case should be considered.
· Proposal 2 : Absolute measurement accuracy of RSRP in high Doppler case can be reused with existing measurement accuracy.
· Proposal 3 : Absolute measurement accuracy of RSRQ in high Doppler case can be reused with existing measurement accuracy.
· Proposal 4 : Relative measurement accuracy of RSRP in high Doppler case should be considered additional 0.5dB to existing measurement accuracy.
· Proposal 5 : Relative measurement accuracy of RSRQ in high Doppler case can be reused with existing measurement accuracy.
· Proposal 6 : For channel dependent tolerance of absolute and relative measurement accuracy of RSRP and RSRQ, the values suggested in our observation 6, 7, 8 and 9 can be considered for alignment.

· Proposal 7 : If channel dependent tolerance is specified in requirement, basic requirement should be set newly at AWGN.
· Proposal 8 : In proposal 7, the basic requirement can be tightened by channel dependent tolerance plus additional margin if needed as proposal4 from existing measurement accuracy requirements.
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