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1 Introduction

In this paper, we present the simulation results of RSRP and RSRQ for enhanced MTC with agreed simulation assumption[1]. Based on the simulation results, we provide our view on the RSRP and RSRQ .
2 Simulation assumption
· Intra-frequency RSRP/RSRQ Simulation Assumptions for Rel-13 MTC 
Table 2-1: Simulation parameters for Rel-13 MTC RSRP/RSRQ measurement accuracy studies
	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, 400 ms 
	Even further increased measurement period can be considered to evaluate the measurement performance

	Measurement sampling rate
	
	Implementation dependent (NOTE 1)

	L3 filtering
	Disabled
	

	Transmit antenna
	1
	

	Receive antennas
	1 and 2
	Single and double Rx branches, respectively  

	Mobility
	Stationary UEs, mobile UEs
	

	Propagation conditions
	AWGN, ETU and EPA
	

	Doppler Frequency for stationary UEs: ETU and EPA
	1 Hz and 1 Hz, respectively
	ETU1, EPA1

	Doppler Frequency for mobile UEs: ETU and EPA
	30 Hz and 5 Hz, respectively
	ETU30, EPA5

	Channel estimation techniques
	Current method (Rel-8) for RS averaging, 

coherent averging over multiple subframes [1], coherent combining of RS over coherent frequency bandwidth [1], increased RS density [1], other techniques are not precluded. 
	Implementation dependent (NOTE 2)

	CP length
	Normal
	

	Carrier frequency
	2 GHz
	

	Ec/Iot
	-18 dB, …, 5 dB
	AWGN noise 

	NOTE 1: Companies are requested to provide the details of the measurement sampling rate for interpretation and comparison of the results

NOTE 2: Companies are requested to provide the details of the RS averaging techniques for interpretation and comparison of the results. 


· Performance Metrics 
The CDF curves are to be provided for:

· Estimated RSRP

· Estimated RSRQ

· Delta RSRP   = (estimated RSRP – ideal RSRP) 
[dB]  

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

In the following simulation results, L1 measurement period is used with 200ms, 400ms, 600ms and 800ms.  
3.1  RSRP with 1x1 antenna
Table 3.1-1, 3.1-2, 3.1-3,3.1-4, and 3.1-5 show delta RSRP for AWGN, ETU1, EPA1, ETU30 and EPA5 with antenna configuration of 1x1. 
Table 3.1-1. Delta RSRP with 1x1 antenna under AWGN
	Reference SNR[dB]
	Measurement Period(ms)
	50%
	5%
	95%
	Relative accuracy                      [5%-50%, 95%-50%]

	-18
	200
	2.75 
	1.00 
	4.44 
	-1.76 
	1.68 

	
	400
	2.81 
	1.53 
	4.01 
	-1.28 
	1.19 

	
	600
	2.83 
	1.79 
	3.81 
	-1.04 
	0.98 

	
	800
	2.84 
	1.94 
	3.67 
	-0.89 
	0.83 

	-15
	200
	1.48 
	-0.24 
	2.98 
	-1.72 
	1.50 

	
	400
	1.51 
	0.35 
	2.57 
	-1.16 
	1.06 

	
	600
	1.51 
	0.63 
	2.37 
	-0.89 
	0.85 

	
	800
	1.54 
	0.76 
	2.25 
	-0.78 
	0.71 

	-12
	200
	0.73 
	-0.72 
	2.01 
	-1.45 
	1.28 

	
	400
	0.74 
	-0.24 
	1.66 
	-0.99 
	0.91 

	
	600
	0.75 
	-0.06 
	1.50 
	-0.81 
	0.75 

	
	800
	0.75 
	0.07 
	1.40 
	-0.68 
	0.65 

	-9
	200
	0.48 
	-0.59 
	1.40 
	-1.07 
	0.92 

	
	400
	0.48 
	-0.25 
	1.17 
	-0.73 
	0.69 

	
	600
	0.47 
	-0.10 
	1.08 
	-0.57 
	0.61 

	
	800
	0.47 
	0.00 
	1.01 
	-0.48 
	0.54 

	-6
	200
	0.23 
	-0.54 
	0.93 
	-0.76 
	0.71 

	
	400
	0.23 
	-0.30 
	0.72 
	-0.54 
	0.49 

	
	600
	0.24 
	-0.19 
	0.64 
	-0.43 
	0.41 

	
	800
	0.24 
	-0.12 
	0.58 
	-0.36 
	0.34 

	-3
	200
	0.13 
	-0.40 
	0.65 
	-0.54 
	0.52 

	
	400
	0.14 
	-0.23 
	0.50 
	-0.37 
	0.36 

	
	600
	0.14 
	-0.16 
	0.45 
	-0.30 
	0.31 

	
	800
	0.14 
	-0.12 
	0.41 
	-0.26 
	0.27 

	0
	200
	0.09 
	-0.32 
	0.49 
	-0.41 
	0.40 

	
	400
	0.09 
	-0.19 
	0.37 
	-0.28 
	0.28 

	
	600
	0.09 
	-0.13 
	0.33 
	-0.22 
	0.23 

	
	800
	0.09 
	-0.10 
	0.29 
	-0.19 
	0.20 

	3
	200
	0.09 
	-0.28 
	0.46 
	-0.37 
	0.37 

	
	400
	0.10 
	-0.16 
	0.37 
	-0.26 
	0.27 

	
	600
	0.10 
	-0.11 
	0.31 
	-0.21 
	0.22 

	
	800
	0.10 
	-0.08 
	0.28 
	-0.18 
	0.19 


Table 3.1-2. Delta RSRP with 1x1 antenna under ETU1

	Reference SNR[dB]
	Measurement Period(ms)
	50%
	5%
	95%
	Relative accuracy                      [5%-50%, 95%-50%]

	-18
	200
	2.47 
	-0.16 
	6.02 
	-2.64 
	3.54 

	
	400
	2.37 
	0.26 
	5.22 
	-2.11 
	2.84 

	
	600
	2.28 
	0.45 
	4.72 
	-1.83 
	2.44 

	
	800
	2.28 
	0.56 
	4.37 
	-1.72 
	2.10 

	-15
	200
	1.14 
	-0.75 
	3.78 
	-1.89 
	2.65 

	
	400
	1.08 
	-0.33 
	3.04 
	-1.42 
	1.96 

	
	600
	1.05 
	-0.14 
	2.65 
	-1.19 
	1.60 

	
	800
	1.05 
	-0.05 
	2.41 
	-1.10 
	1.36 

	-12
	200
	0.14 
	-1.40 
	2.00 
	-1.54 
	1.87 

	
	400
	0.11 
	-0.99 
	1.47 
	-1.11 
	1.36 

	
	600
	0.10 
	-0.77 
	1.22 
	-0.86 
	1.13 

	
	800
	0.10 
	-0.66 
	1.09 
	-0.75 
	1.00 

	-9
	200
	-0.21 
	-1.67 
	1.01 
	-1.46 
	1.23 

	
	400
	-0.22 
	-1.29 
	0.68 
	-1.07 
	0.90 

	
	600
	-0.22 
	-1.10 
	0.53 
	-0.88 
	0.75 

	
	800
	-0.21 
	-0.99 
	0.44 
	-0.78 
	0.65 

	-6
	200
	-0.53 
	-2.07 
	0.39 
	-1.54 
	0.92 

	
	400
	-0.51 
	-1.60 
	0.16 
	-1.09 
	0.67 

	
	600
	-0.49 
	-1.36 
	0.05 
	-0.86 
	0.54 

	
	800
	-0.50 
	-1.25 
	-0.01 
	-0.76 
	0.49 

	-3
	200
	-0.65 
	-2.23 
	0.18 
	-1.58 
	0.83 

	
	400
	-0.61 
	-1.75 
	0.02 
	-1.14 
	0.63 

	
	600
	-0.59 
	-1.53 
	-0.07 
	-0.94 
	0.52 

	
	800
	-0.58 
	-1.41 
	-0.11 
	-0.83 
	0.47 

	0
	200
	-0.72 
	-2.32 
	0.06 
	-1.60 
	0.79 

	
	400
	-0.69 
	-1.86 
	-0.05 
	-1.17 
	0.64 

	
	600
	-0.67 
	-1.62 
	-0.12 
	-0.95 
	0.55 

	
	800
	-0.65 
	-1.51 
	-0.16 
	-0.86 
	0.49 

	3
	200
	-0.72 
	-2.36 
	0.03 
	-1.64 
	0.75 

	
	400
	-0.69 
	-1.87 
	-0.08 
	-1.18 
	0.61 

	
	600
	-0.67 
	-1.59 
	-0.14 
	-0.93 
	0.53 

	
	800
	-0.66 
	-1.50 
	-0.17 
	-0.84 
	0.49 


Table 3.1-3. Delta RSRP with 1x1 antenna under EPA1

	Reference SNR[dB]
	Measurement Period(ms)
	50%
	5%
	95%
	Relative accuracy                      [5%-50%, 95%-50%]

	-18
	200
	2.77 
	0.12 
	9.16 
	-2.66 
	6.39 

	
	400
	2.63 
	0.52 
	7.50 
	-2.11 
	4.88 

	
	600
	2.51 
	0.71 
	6.69 
	-1.80 
	4.18 

	
	800
	2.47 
	0.86 
	5.84 
	-1.61 
	3.37 

	-15
	200
	1.60 
	-0.36 
	6.47 
	-1.96 
	4.87 

	
	400
	1.45 
	0.03 
	5.14 
	-1.42 
	3.69 

	
	600
	1.39 
	0.20 
	4.48 
	-1.19 
	3.09 

	
	800
	1.34 
	0.32 
	3.82 
	-1.02 
	2.48 

	-12
	200
	0.86 
	-0.47 
	4.34 
	-1.34 
	3.48 

	
	400
	0.79 
	-0.16 
	3.11 
	-0.95 
	2.32 

	
	600
	0.76 
	-0.01 
	2.51 
	-0.77 
	1.74 

	
	800
	0.75 
	0.07 
	2.20 
	-0.68 
	1.45 

	-9
	200
	0.45 
	-0.55 
	2.66 
	-1.00 
	2.21 

	
	400
	0.39 
	-0.29 
	1.92 
	-0.68 
	1.52 

	
	600
	0.38 
	-0.19 
	1.58 
	-0.57 
	1.20 

	
	800
	0.37 
	-0.13 
	1.34 
	-0.49 
	0.97 

	-6
	200
	0.25 
	-0.49 
	1.69 
	-0.74 
	1.44 

	
	400
	0.22 
	-0.27 
	1.13 
	-0.49 
	0.91 

	
	600
	0.22 
	-0.18 
	0.87 
	-0.39 
	0.65 

	
	800
	0.21 
	-0.13 
	0.75 
	-0.34 
	0.54 

	-3
	200
	0.17 
	-0.42 
	1.05 
	-0.59 
	0.88 

	
	400
	0.15 
	-0.23 
	0.69 
	-0.38 
	0.54 

	
	600
	0.15 
	-0.16 
	0.56 
	-0.30 
	0.41 

	
	800
	0.14 
	-0.12 
	0.48 
	-0.26 
	0.34 

	0
	200
	0.11 
	-0.32 
	0.73 
	-0.43 
	0.62 

	
	400
	0.10 
	-0.17 
	0.49 
	-0.27 
	0.38 

	
	600
	0.09 
	-0.10 
	0.39 
	-0.20 
	0.30 

	
	800
	0.09 
	-0.08 
	0.34 
	-0.17 
	0.25 

	3
	200
	0.10 
	-0.31 
	0.66 
	-0.40 
	0.57 

	
	400
	0.09 
	-0.17 
	0.45 
	-0.26 
	0.36 

	
	600
	0.09 
	-0.12 
	0.36 
	-0.20 
	0.27 

	
	800
	0.09 
	-0.09 
	0.30 
	-0.17 
	0.21 


Table 3.1-4. Delta RSRP with 1x1 antenna under ETU30

	Reference SNR[dB]
	Measurement Period(ms)
	50%
	5%
	95%
	Relative accuracy                      [5%-50%, 95%-50%]

	-18
	200
	2.23 
	0.04 
	4.66 
	-2.19 
	2.43 

	
	400
	2.18 
	0.68 
	3.85 
	-1.50 
	1.67 

	
	600
	2.18 
	0.94 
	3.49 
	-1.24 
	1.31 

	
	800
	2.18 
	1.12 
	3.30 
	-1.05 
	1.12 

	-15
	200
	0.87 
	-1.13 
	2.96 
	-2.00 
	2.09 

	
	400
	0.84 
	-0.57 
	2.27 
	-1.41 
	1.43 

	
	600
	0.83 
	-0.35 
	1.98 
	-1.18 
	1.15 

	
	800
	0.84 
	-0.19 
	1.77 
	-1.02 
	0.94 

	-12
	200
	-0.02 
	-1.67 
	1.64 
	-1.65 
	1.66 

	
	400
	-0.03 
	-1.18 
	1.16 
	-1.15 
	1.19 

	
	600
	-0.02 
	-1.00 
	0.92 
	-0.99 
	0.94 

	
	800
	-0.02 
	-0.87 
	0.80 
	-0.85 
	0.82 

	-9
	200
	-0.52 
	-2.01 
	0.90 
	-1.49 
	1.42 

	
	400
	-0.50 
	-1.52 
	0.47 
	-1.02 
	0.98 

	
	600
	-0.51 
	-1.32 
	0.29 
	-0.80 
	0.80 

	
	800
	-0.52 
	-1.21 
	0.19 
	-0.69 
	0.70 

	-6
	200
	-0.77 
	-2.21 
	0.51 
	-1.45 
	1.28 

	
	400
	-0.75 
	-1.72 
	0.14 
	-0.97 
	0.89 

	
	600
	-0.75 
	-1.54 
	0.00 
	-0.79 
	0.75 

	
	800
	-0.75 
	-1.42 
	-0.09 
	-0.67 
	0.66 

	-3
	200
	-0.90 
	-2.27 
	0.26 
	-1.37 
	1.16 

	
	400
	-0.88 
	-1.76 
	-0.07 
	-0.88 
	0.81 

	
	600
	-0.87 
	-1.58 
	-0.20 
	-0.71 
	0.67 

	
	800
	-0.87 
	-1.49 
	-0.28 
	-0.61 
	0.59 

	0
	200
	-0.97 
	-2.31 
	0.10 
	-1.33 
	1.08 

	
	400
	-0.94 
	-1.79 
	-0.19 
	-0.85 
	0.75 

	
	600
	-0.94 
	-1.61 
	-0.32 
	-0.67 
	0.62 

	
	800
	-0.94 
	-1.53 
	-0.37 
	-0.59 
	0.57 

	3
	200
	-0.76 
	-1.78 
	-0.06 
	-1.02 
	0.70 

	
	400
	-0.75 
	-1.34 
	-0.23 
	-0.59 
	0.52 

	
	600
	-0.75 
	-1.21 
	-0.32 
	-0.46 
	0.43 

	
	800
	-0.75 
	-1.14 
	-0.36 
	-0.40 
	0.38 


Table 3.1-5. Delta RSRP with 1x1 antenna under EPA5

	Reference SNR[dB]
	Measurement Period(ms)
	50%
	5%
	95%
	Relative accuracy                      [5%-50%, 95%-50%]

	-18
	200
	2.70 
	0.21 
	6.19 
	-2.49 
	3.49 

	
	400
	2.57 
	0.83 
	4.75 
	-1.74 
	2.18 

	
	600
	2.55 
	1.10 
	4.23 
	-1.45 
	1.69 

	
	800
	2.54 
	1.24 
	3.91 
	-1.29 
	1.37 

	-15
	200
	1.51 
	-0.31 
	4.14 
	-1.82 
	2.63 

	
	400
	1.44 
	0.18 
	3.02 
	-1.26 
	1.58 

	
	600
	1.41 
	0.37 
	2.65 
	-1.04 
	1.24 

	
	800
	1.40 
	0.49 
	2.43 
	-0.91 
	1.03 

	-12
	200
	0.73 
	-0.58 
	2.58 
	-1.31 
	1.85 

	
	400
	0.70 
	-0.20 
	1.84 
	-0.90 
	1.14 

	
	600
	0.69 
	-0.04 
	1.56 
	-0.73 
	0.87 

	
	800
	0.69 
	0.05 
	1.42 
	-0.63 
	0.73 

	-9
	200
	0.43 
	-0.61 
	1.67 
	-1.03 
	1.25 

	
	400
	0.40 
	-0.32 
	1.22 
	-0.72 
	0.82 

	
	600
	0.39 
	-0.19 
	1.05 
	-0.59 
	0.66 

	
	800
	0.40 
	-0.13 
	0.95 
	-0.52 
	0.56 

	-6
	200
	0.24 
	-0.57 
	1.11 
	-0.81 
	0.87 

	
	400
	0.22 
	-0.31 
	0.79 
	-0.53 
	0.56 

	
	600
	0.23 
	-0.21 
	0.68 
	-0.43 
	0.46 

	
	800
	0.22 
	-0.14 
	0.61 
	-0.37 
	0.39 

	-3
	200
	0.13 
	-0.44 
	0.75 
	-0.57 
	0.62 

	
	400
	0.13 
	-0.26 
	0.53 
	-0.39 
	0.39 

	
	600
	0.13 
	-0.18 
	0.45 
	-0.31 
	0.32 

	
	800
	0.13 
	-0.14 
	0.41 
	-0.26 
	0.28 

	0
	200
	0.09 
	-0.32 
	0.55 
	-0.41 
	0.46 

	
	400
	0.08 
	-0.19 
	0.37 
	-0.27 
	0.29 

	
	600
	0.09 
	-0.13 
	0.32 
	-0.22 
	0.24 

	
	800
	0.09 
	-0.10 
	0.29 
	-0.18 
	0.20 

	3
	200
	0.10 
	-0.25 
	0.52 
	-0.35 
	0.42 

	
	400
	0.09 
	-0.14 
	0.36 
	-0.23 
	0.27 

	
	600
	0.09 
	-0.10 
	0.30 
	-0.19 
	0.21 

	
	800
	0.09 
	-0.07 
	0.28 
	-0.16 
	0.18 


3.2 RSRP with 1x2 antenna

Table 3.2-1, 3.2-2, 3.2-3,3.2-4, and 3.2-5 show delta RSRP for AWGN, ETU1, EPA1, ETU30 and EPA5 with antenna configuration of 1x2.

Table 3.2-1. Delta RSRP with 1x2 antenna under AWGN

	Reference SNR[dB]
	Measurement Period(ms)
	50%
	5%
	95%
	Relative accuracy                      [5%-50%, 95%-50%]

	-18
	200
	3.33 
	1.90 
	4.73 
	-1.43 
	1.39 

	
	400
	3.23 
	2.22 
	4.23 
	-1.01 
	1.00 

	
	600
	3.17 
	2.36 
	3.98 
	-0.81 
	0.82 

	
	800
	3.15 
	2.47 
	3.82 
	-0.67 
	0.68 

	-15
	200
	1.95 
	0.65 
	3.18 
	-1.30 
	1.23 

	
	400
	1.83 
	0.95 
	2.73 
	-0.88 
	0.90 

	
	600
	1.76 
	1.06 
	2.50 
	-0.70 
	0.74 

	
	800
	1.73 
	1.14 
	2.37 
	-0.58 
	0.65 

	-12
	200
	1.15 
	0.07 
	2.22 
	-1.08 
	1.08 

	
	400
	1.06 
	0.27 
	1.83 
	-0.79 
	0.78 

	
	600
	1.01 
	0.35 
	1.64 
	-0.66 
	0.63 

	
	800
	0.98 
	0.42 
	1.54 
	-0.56 
	0.56 

	-9
	200
	0.77 
	-0.05 
	1.56 
	-0.82 
	0.79 

	
	400
	0.67 
	0.10 
	1.29 
	-0.58 
	0.62 

	
	600
	0.64 
	0.16 
	1.16 
	-0.47 
	0.53 

	
	800
	0.61 
	0.20 
	1.09 
	-0.41 
	0.47 

	-6
	200
	0.47 
	-0.13 
	1.06 
	-0.60 
	0.59 

	
	400
	0.40 
	-0.02 
	0.83 
	-0.43 
	0.42 

	
	600
	0.37 
	0.02 
	0.73 
	-0.35 
	0.36 

	
	800
	0.36 
	0.05 
	0.67 
	-0.30 
	0.31 

	-3
	200
	0.32 
	-0.12 
	0.76 
	-0.43 
	0.45 

	
	400
	0.27 
	-0.02 
	0.59 
	-0.29 
	0.32 

	
	600
	0.25 
	0.01 
	0.51 
	-0.24 
	0.26 

	
	800
	0.24 
	0.03 
	0.46 
	-0.21 
	0.23 

	0
	200
	0.22 
	-0.08 
	0.54 
	-0.30 
	0.32 

	
	400
	0.19 
	-0.03 
	0.41 
	-0.22 
	0.22 

	
	600
	0.17 
	0.00 
	0.35 
	-0.17 
	0.18 

	
	800
	0.16 
	0.01 
	0.32 
	-0.15 
	0.16 

	3
	200
	0.21 
	-0.07 
	0.52 
	-0.28 
	0.31 

	
	400
	0.18 
	-0.02 
	0.41 
	-0.19 
	0.23 

	
	600
	0.17 
	0.01 
	0.35 
	-0.16 
	0.18 

	
	800
	0.16 
	0.02 
	0.31 
	-0.14 
	0.15 


Table 3.2-2. Delta RSRP with 1x2 antenna under ETU1

	Reference SNR[dB]
	Measurement Period(ms)
	50%
	5%
	95%
	Relative accuracy                      [5%-50%, 95%-50%]

	-18
	200
	1.91 
	-0.21 
	4.98 
	-2.12 
	3.07 

	
	400
	1.86 
	0.18 
	4.36 
	-1.68 
	2.50 

	
	600
	1.82 
	0.39 
	3.90 
	-1.44 
	2.08 

	
	800
	1.83 
	0.49 
	3.68 
	-1.34 
	1.86 

	-15
	200
	0.81 
	-0.86 
	3.00 
	-1.67 
	2.18 

	
	400
	0.81 
	-0.47 
	2.38 
	-1.28 
	1.57 

	
	600
	0.78 
	-0.27 
	2.09 
	-1.05 
	1.32 

	
	800
	0.77 
	-0.18 
	1.95 
	-0.95 
	1.19 

	-12
	200
	0.03 
	-1.25 
	1.56 
	-1.28 
	1.52 

	
	400
	0.04 
	-0.87 
	1.16 
	-0.91 
	1.12 

	
	600
	0.04 
	-0.72 
	0.97 
	-0.75 
	0.94 

	
	800
	0.03 
	-0.63 
	0.87 
	-0.66 
	0.84 

	-9
	200
	-0.25 
	-1.50 
	0.76 
	-1.25 
	1.01 

	
	400
	-0.24 
	-1.13 
	0.53 
	-0.89 
	0.77 

	
	600
	-0.24 
	-1.01 
	0.44 
	-0.77 
	0.69 

	
	800
	-0.24 
	-0.92 
	0.35 
	-0.68 
	0.60 

	-6
	200
	-0.44 
	-1.70 
	0.35 
	-1.26 
	0.79 

	
	400
	-0.45 
	-1.35 
	0.17 
	-0.90 
	0.61 

	
	600
	-0.45 
	-1.21 
	0.07 
	-0.77 
	0.52 

	
	800
	-0.46 
	-1.12 
	0.01 
	-0.66 
	0.47 

	-3
	200
	-0.54 
	-1.84 
	0.20 
	-1.30 
	0.73 

	
	400
	-0.52 
	-1.47 
	0.05 
	-0.95 
	0.57 

	
	600
	-0.52 
	-1.34 
	-0.04 
	-0.82 
	0.48 

	
	800
	-0.53 
	-1.24 
	-0.08 
	-0.71 
	0.45 

	0
	200
	-0.60 
	-1.90 
	0.08 
	-1.30 
	0.68 

	
	400
	-0.58 
	-1.55 
	-0.03 
	-0.97 
	0.55 

	
	600
	-0.58 
	-1.43 
	-0.10 
	-0.84 
	0.48 

	
	800
	-0.59 
	-1.31 
	-0.14 
	-0.72 
	0.45 

	3
	200
	-0.58 
	-1.94 
	0.06 
	-1.36 
	0.64 

	
	400
	-0.57 
	-1.56 
	-0.04 
	-0.99 
	0.53 

	
	600
	-0.57 
	-1.44 
	-0.10 
	-0.86 
	0.47 

	
	800
	-0.59 
	-1.35 
	-0.14 
	-0.76 
	0.45 


Table 3.2-3. Delta RSRP with 1x2 antenna under EPA1

	Reference SNR[dB]
	Measurement Period(ms)
	50%
	5%
	95%
	Relative accuracy                      [5%-50%, 95%-50%]

	-18
	200
	2.31 
	0.13 
	5.68 
	-2.18 
	3.36 

	
	400
	2.27 
	0.53 
	4.60 
	-1.73 
	2.34 

	
	600
	2.21 
	0.74 
	4.21 
	-1.48 
	1.99 

	
	800
	2.23 
	0.88 
	3.93 
	-1.35 
	1.70 

	-15
	200
	1.27 
	-0.35 
	3.78 
	-1.61 
	2.51 

	
	400
	1.23 
	0.02 
	2.88 
	-1.21 
	1.64 

	
	600
	1.19 
	0.19 
	2.61 
	-1.00 
	1.42 

	
	800
	1.19 
	0.30 
	2.42 
	-0.89 
	1.23 

	-12
	200
	0.66 
	-0.46 
	2.29 
	-1.12 
	1.62 

	
	400
	0.64 
	-0.17 
	1.65 
	-0.81 
	1.01 

	
	600
	0.64 
	-0.01 
	1.48 
	-0.65 
	0.84 

	
	800
	0.64 
	0.07 
	1.37 
	-0.57 
	0.73 

	-9
	200
	0.32 
	-0.56 
	1.47 
	-0.88 
	1.15 

	
	400
	0.32 
	-0.32 
	1.03 
	-0.63 
	0.72 

	
	600
	0.31 
	-0.21 
	0.89 
	-0.52 
	0.58 

	
	800
	0.32 
	-0.14 
	0.82 
	-0.46 
	0.50 

	-6
	200
	0.19 
	-0.44 
	1.00 
	-0.63 
	0.81 

	
	400
	0.19 
	-0.25 
	0.74 
	-0.44 
	0.55 

	
	600
	0.19 
	-0.17 
	0.62 
	-0.36 
	0.43 

	
	800
	0.19 
	-0.12 
	0.57 
	-0.31 
	0.38 

	-3
	200
	0.12 
	-0.39 
	0.63 
	-0.51 
	0.51 

	
	400
	0.11 
	-0.22 
	0.47 
	-0.34 
	0.35 

	
	600
	0.11 
	-0.17 
	0.40 
	-0.28 
	0.29 

	
	800
	0.11 
	-0.14 
	0.36 
	-0.25 
	0.25 

	0
	200
	0.09 
	-0.26 
	0.48 
	-0.34 
	0.39 

	
	400
	0.08 
	-0.15 
	0.35 
	-0.23 
	0.27 

	
	600
	0.08 
	-0.10 
	0.29 
	-0.18 
	0.21 

	
	800
	0.08 
	-0.07 
	0.26 
	-0.15 
	0.18 

	3
	200
	0.08 
	-0.26 
	0.44 
	-0.34 
	0.36 

	
	400
	0.07 
	-0.16 
	0.32 
	-0.23 
	0.25 

	
	600
	0.08 
	-0.11 
	0.27 
	-0.19 
	0.19 

	
	800
	0.08 
	-0.08 
	0.24 
	-0.16 
	0.16 


Table 3.2-4. Delta RSRP with 1x2 antenna under ETU30

	Reference SNR[dB]
	Measurement Period(ms)
	50%
	5%
	95%
	Relative accuracy                      [5%-50%, 95%-50%]

	-18
	200
	2.19 
	0.31 
	4.21 
	-1.88 
	2.02 

	
	400
	2.19 
	0.87 
	3.63 
	-1.32 
	1.44 

	
	600
	2.21 
	1.12 
	3.37 
	-1.09 
	1.16 

	
	800
	2.22 
	1.28 
	3.19 
	-0.94 
	0.97 

	-15
	200
	0.80 
	-0.93 
	2.57 
	-1.72 
	1.77 

	
	400
	0.79 
	-0.49 
	2.06 
	-1.28 
	1.27 

	
	600
	0.79 
	-0.25 
	1.84 
	-1.04 
	1.05 

	
	800
	0.80 
	-0.10 
	1.68 
	-0.90 
	0.88 

	-12
	200
	-0.05 
	-1.52 
	1.44 
	-1.47 
	1.49 

	
	400
	-0.06 
	-1.10 
	1.03 
	-1.04 
	1.09 

	
	600
	-0.04 
	-0.89 
	0.85 
	-0.84 
	0.90 

	
	800
	-0.04 
	-0.77 
	0.75 
	-0.73 
	0.79 

	-9
	200
	-0.52 
	-1.83 
	0.70 
	-1.31 
	1.21 

	
	400
	-0.53 
	-1.41 
	0.35 
	-0.88 
	0.88 

	
	600
	-0.53 
	-1.25 
	0.21 
	-0.72 
	0.74 

	
	800
	-0.53 
	-1.17 
	0.13 
	-0.64 
	0.66 

	-6
	200
	-0.76 
	-2.03 
	0.38 
	-1.28 
	1.14 

	
	400
	-0.76 
	-1.68 
	0.07 
	-0.91 
	0.84 

	
	600
	-0.76 
	-1.49 
	-0.06 
	-0.73 
	0.70 

	
	800
	-0.76 
	-1.38 
	-0.15 
	-0.62 
	0.61 

	-3
	200
	-0.89 
	-2.07 
	0.16 
	-1.18 
	1.05 

	
	400
	-0.89 
	-1.72 
	-0.13 
	-0.82 
	0.77 

	
	600
	-0.89 
	-1.55 
	-0.26 
	-0.66 
	0.63 

	
	800
	-0.89 
	-1.47 
	-0.33 
	-0.57 
	0.57 

	0
	200
	-0.96 
	-2.08 
	0.02 
	-1.11 
	0.99 

	
	400
	-0.96 
	-1.74 
	-0.25 
	-0.79 
	0.71 

	
	600
	-0.96 
	-1.58 
	-0.37 
	-0.63 
	0.59 

	
	800
	-0.96 
	-1.50 
	-0.42 
	-0.54 
	0.54 

	3
	200
	-0.74 
	-1.60 
	-0.09 
	-0.86 
	0.64 

	
	400
	-0.75 
	-1.31 
	-0.26 
	-0.57 
	0.49 

	
	600
	-0.75 
	-1.18 
	-0.34 
	-0.44 
	0.41 

	
	800
	-0.75 
	-1.14 
	-0.38 
	-0.39 
	0.37 


Table 3.2-5. Delta RSRP with 1x2 antenna under EPA5

	Reference SNR[dB]
	Measurement Period(ms)
	50%
	5%
	95%
	Relative accuracy                      [5%-50%, 95%-50%]

	-18
	200
	2.60 
	0.40 
	5.20 
	-2.20 
	2.61 

	
	400
	2.59 
	0.92 
	4.53 
	-1.66 
	1.95 

	
	600
	2.58 
	1.14 
	4.21 
	-1.44 
	1.64 

	
	800
	2.57 
	1.28 
	3.94 
	-1.29 
	1.37 

	-15
	200
	1.44 
	-0.21 
	3.30 
	-1.65 
	1.86 

	
	400
	1.41 
	0.21 
	2.80 
	-1.20 
	1.39 

	
	600
	1.39 
	0.41 
	2.59 
	-0.98 
	1.19 

	
	800
	1.39 
	0.52 
	2.39 
	-0.87 
	1.00 

	-12
	200
	0.70 
	-0.51 
	2.20 
	-1.22 
	1.49 

	
	400
	0.71 
	-0.14 
	1.77 
	-0.85 
	1.06 

	
	600
	0.70 
	-0.02 
	1.55 
	-0.71 
	0.86 

	
	800
	0.69 
	0.06 
	1.42 
	-0.63 
	0.72 

	-9
	200
	0.39 
	-0.53 
	1.42 
	-0.93 
	1.03 

	
	400
	0.39 
	-0.30 
	1.13 
	-0.70 
	0.74 

	
	600
	0.40 
	-0.20 
	1.02 
	-0.59 
	0.63 

	
	800
	0.40 
	-0.11 
	0.94 
	-0.51 
	0.54 

	-6
	200
	0.23 
	-0.50 
	0.96 
	-0.73 
	0.73 

	
	400
	0.22 
	-0.29 
	0.75 
	-0.51 
	0.53 

	
	600
	0.23 
	-0.20 
	0.66 
	-0.43 
	0.43 

	
	800
	0.23 
	-0.14 
	0.60 
	-0.37 
	0.38 

	-3
	200
	0.13 
	-0.39 
	0.66 
	-0.51 
	0.53 

	
	400
	0.13 
	-0.23 
	0.50 
	-0.36 
	0.37 

	
	600
	0.13 
	-0.16 
	0.44 
	-0.29 
	0.31 

	
	800
	0.12 
	-0.13 
	0.40 
	-0.25 
	0.27 

	0
	200
	0.07 
	-0.31 
	0.47 
	-0.39 
	0.40 

	
	400
	0.08 
	-0.19 
	0.34 
	-0.26 
	0.27 

	
	600
	0.08 
	-0.13 
	0.30 
	-0.21 
	0.22 

	
	800
	0.08 
	-0.10 
	0.27 
	-0.18 
	0.19 

	3
	200
	0.09 
	-0.24 
	0.46 
	-0.33 
	0.38 

	
	400
	0.09 
	-0.14 
	0.34 
	-0.23 
	0.25 

	
	600
	0.09 
	-0.10 
	0.30 
	-0.18 
	0.21 

	
	800
	0.09 
	-0.07 
	0.27 
	-0.16 
	0.18 


3.3 RSRQ with 1x1 antenna

Table 3.3-1, 3.3-2, 3.3-3,3.3-4, and 3.3-5 show delta RSRQ for AWGN, ETU1, EPA1, ETU30 and EPA5 with antenna configuration of 1x1.

Table 3.3-1. Delta RSRQ with 1x1 antenna under AWGN

	Reference SNR[dB]
	Measurement Period(ms)
	50%
	5%
	95%
	Relative accuracy                      [5%-50%, 95%-50%]

	-18
	200
	2.75 
	0.99 
	4.44 
	-1.76 
	1.69 

	
	400
	2.82 
	1.54 
	4.01 
	-1.28 
	1.20 

	
	600
	2.84 
	1.80 
	3.82 
	-1.04 
	0.98 

	
	800
	2.84 
	1.94 
	3.67 
	-0.90 
	0.83 

	-15
	200
	1.48 
	-0.24 
	2.98 
	-1.72 
	1.50 

	
	400
	1.51 
	0.36 
	2.57 
	-1.16 
	1.06 

	
	600
	1.51 
	0.63 
	2.37 
	-0.88 
	0.86 

	
	800
	1.54 
	0.75 
	2.25 
	-0.79 
	0.71 

	-12
	200
	0.73 
	-0.73 
	2.01 
	-1.45 
	1.28 

	
	400
	0.75 
	-0.24 
	1.66 
	-0.99 
	0.91 

	
	600
	0.75 
	-0.06 
	1.50 
	-0.81 
	0.75 

	
	800
	0.75 
	0.07 
	1.40 
	-0.68 
	0.65 

	-9
	200
	0.48 
	-0.59 
	1.40 
	-1.06 
	0.93 

	
	400
	0.48 
	-0.25 
	1.17 
	-0.73 
	0.69 

	
	600
	0.47 
	-0.10 
	1.08 
	-0.57 
	0.60 

	
	800
	0.48 
	-0.01 
	1.01 
	-0.48 
	0.53 

	-6
	200
	0.22 
	-0.54 
	0.93 
	-0.77 
	0.71 

	
	400
	0.23 
	-0.31 
	0.72 
	-0.54 
	0.49 

	
	600
	0.23 
	-0.20 
	0.64 
	-0.43 
	0.40 

	
	800
	0.23 
	-0.12 
	0.58 
	-0.36 
	0.34 

	-3
	200
	0.13 
	-0.41 
	0.66 
	-0.54 
	0.53 

	
	400
	0.14 
	-0.24 
	0.51 
	-0.38 
	0.37 

	
	600
	0.14 
	-0.17 
	0.45 
	-0.31 
	0.31 

	
	800
	0.14 
	-0.13 
	0.41 
	-0.27 
	0.28 

	0
	200
	0.08 
	-0.32 
	0.48 
	-0.41 
	0.40 

	
	400
	0.09 
	-0.20 
	0.37 
	-0.29 
	0.28 

	
	600
	0.09 
	-0.14 
	0.32 
	-0.23 
	0.23 

	
	800
	0.08 
	-0.11 
	0.29 
	-0.19 
	0.20 

	3
	200
	0.08 
	-0.29 
	0.45 
	-0.37 
	0.36 

	
	400
	0.09 
	-0.17 
	0.35 
	-0.25 
	0.26 

	
	600
	0.09 
	-0.12 
	0.30 
	-0.21 
	0.21 

	
	800
	0.08 
	-0.09 
	0.27 
	-0.18 
	0.18 


Table 3.3-2. Delta RSRQ with 1x1 antenna under ETU1

	Reference SNR[dB]
	Measurement Period(ms)
	50%
	5%
	95%
	Relative accuracy                      [5%-50%, 95%-50%]

	-18
	200
	2.47 
	-0.16 
	6.01 
	-2.64 
	3.54 

	
	400
	2.37 
	0.26 
	5.22 
	-2.11 
	2.85 

	
	600
	2.28 
	0.45 
	4.72 
	-1.83 
	2.44 

	
	800
	2.27 
	0.56 
	4.37 
	-1.71 
	2.10 

	-15
	200
	1.14 
	-0.75 
	3.78 
	-1.89 
	2.64 

	
	400
	1.08 
	-0.33 
	3.04 
	-1.42 
	1.96 

	
	600
	1.05 
	-0.14 
	2.65 
	-1.19 
	1.60 

	
	800
	1.05 
	-0.05 
	2.41 
	-1.10 
	1.36 

	-12
	200
	0.13 
	-1.40 
	2.00 
	-1.53 
	1.87 

	
	400
	0.12 
	-0.99 
	1.47 
	-1.11 
	1.36 

	
	600
	0.10 
	-0.77 
	1.22 
	-0.87 
	1.12 

	
	800
	0.10 
	-0.66 
	1.08 
	-0.76 
	0.99 

	-9
	200
	-0.22 
	-1.68 
	1.01 
	-1.46 
	1.22 

	
	400
	-0.22 
	-1.29 
	0.68 
	-1.06 
	0.90 

	
	600
	-0.22 
	-1.10 
	0.53 
	-0.88 
	0.75 

	
	800
	-0.21 
	-0.99 
	0.44 
	-0.78 
	0.65 

	-6
	200
	-0.53 
	-2.07 
	0.38 
	-1.53 
	0.91 

	
	400
	-0.51 
	-1.61 
	0.16 
	-1.10 
	0.66 

	
	600
	-0.50 
	-1.36 
	0.04 
	-0.86 
	0.54 

	
	800
	-0.50 
	-1.25 
	-0.02 
	-0.75 
	0.48 

	-3
	200
	-0.65 
	-2.23 
	0.18 
	-1.58 
	0.83 

	
	400
	-0.61 
	-1.76 
	0.02 
	-1.15 
	0.63 

	
	600
	-0.59 
	-1.54 
	-0.07 
	-0.94 
	0.52 

	
	800
	-0.59 
	-1.42 
	-0.11 
	-0.83 
	0.47 

	0
	200
	-0.73 
	-2.33 
	0.05 
	-1.60 
	0.78 

	
	400
	-0.70 
	-1.86 
	-0.06 
	-1.16 
	0.64 

	
	600
	-0.68 
	-1.63 
	-0.13 
	-0.95 
	0.55 

	
	800
	-0.66 
	-1.51 
	-0.17 
	-0.85 
	0.49 

	3
	200
	-0.73 
	-2.37 
	0.02 
	-1.63 
	0.75 

	
	400
	-0.70 
	-1.88 
	-0.08 
	-1.18 
	0.61 

	
	600
	-0.68 
	-1.61 
	-0.14 
	-0.93 
	0.53 

	
	800
	-0.67 
	-1.51 
	-0.18 
	-0.84 
	0.49 


Table 3.3-3. Delta RSRQ with 1x1 antenna under EPA1

	Reference SNR[dB]
	Measurement Period(ms)
	50%
	5%
	95%
	Relative accuracy                      [5%-50%, 95%-50%]

	-18
	200
	2.78 
	0.13 
	9.17 
	-2.65 
	6.39 

	
	400
	2.63 
	0.53 
	7.51 
	-2.10 
	4.88 

	
	600
	2.51 
	0.72 
	6.69 
	-1.79 
	4.18 

	
	800
	2.47 
	0.87 
	5.84 
	-1.60 
	3.37 

	-15
	200
	1.60 
	-0.36 
	6.47 
	-1.96 
	4.88 

	
	400
	1.45 
	0.02 
	5.13 
	-1.42 
	3.68 

	
	600
	1.38 
	0.20 
	4.47 
	-1.19 
	3.08 

	
	800
	1.34 
	0.31 
	3.81 
	-1.02 
	2.47 

	-12
	200
	0.86 
	-0.48 
	4.35 
	-1.34 
	3.49 

	
	400
	0.79 
	-0.16 
	3.11 
	-0.95 
	2.32 

	
	600
	0.76 
	-0.01 
	2.50 
	-0.77 
	1.74 

	
	800
	0.75 
	0.07 
	2.20 
	-0.68 
	1.46 

	-9
	200
	0.45 
	-0.55 
	2.66 
	-1.00 
	2.21 

	
	400
	0.39 
	-0.29 
	1.92 
	-0.68 
	1.52 

	
	600
	0.38 
	-0.18 
	1.56 
	-0.56 
	1.19 

	
	800
	0.37 
	-0.12 
	1.33 
	-0.49 
	0.96 

	-6
	200
	0.25 
	-0.49 
	1.70 
	-0.74 
	1.45 

	
	400
	0.22 
	-0.26 
	1.12 
	-0.48 
	0.90 

	
	600
	0.21 
	-0.17 
	0.87 
	-0.38 
	0.66 

	
	800
	0.21 
	-0.13 
	0.75 
	-0.34 
	0.54 

	-3
	200
	0.17 
	-0.43 
	1.05 
	-0.59 
	0.89 

	
	400
	0.15 
	-0.23 
	0.67 
	-0.38 
	0.52 

	
	600
	0.14 
	-0.16 
	0.55 
	-0.30 
	0.41 

	
	800
	0.14 
	-0.12 
	0.48 
	-0.26 
	0.34 

	0
	200
	0.10 
	-0.33 
	0.73 
	-0.43 
	0.63 

	
	400
	0.10 
	-0.18 
	0.48 
	-0.28 
	0.38 

	
	600
	0.09 
	-0.12 
	0.39 
	-0.21 
	0.30 

	
	800
	0.09 
	-0.09 
	0.33 
	-0.18 
	0.24 

	3
	200
	0.09 
	-0.31 
	0.66 
	-0.40 
	0.57 

	
	400
	0.08 
	-0.19 
	0.45 
	-0.26 
	0.37 

	
	600
	0.08 
	-0.13 
	0.35 
	-0.20 
	0.28 

	
	800
	0.08 
	-0.10 
	0.29 
	-0.17 
	0.21 


Table 3.3-4. Delta RSRQ with 1x1 antenna under ETU30

	Reference SNR[dB]
	Measurement Period(ms)
	50%
	5%
	95%
	Relative accuracy                      [5%-50%, 95%-50%]

	-18
	200
	2.24 
	0.05 
	4.67 
	-2.19 
	2.43 

	
	400
	2.18 
	0.68 
	3.85 
	-1.50 
	1.67 

	
	600
	2.18 
	0.95 
	3.49 
	-1.23 
	1.31 

	
	800
	2.17 
	1.13 
	3.30 
	-1.05 
	1.12 

	-15
	200
	0.87 
	-1.12 
	2.96 
	-1.99 
	2.09 

	
	400
	0.84 
	-0.56 
	2.26 
	-1.40 
	1.42 

	
	600
	0.83 
	-0.34 
	1.97 
	-1.17 
	1.14 

	
	800
	0.84 
	-0.18 
	1.77 
	-1.02 
	0.93 

	-12
	200
	-0.03 
	-1.67 
	1.64 
	-1.65 
	1.67 

	
	400
	-0.03 
	-1.19 
	1.16 
	-1.15 
	1.19 

	
	600
	-0.02 
	-1.01 
	0.92 
	-0.98 
	0.94 

	
	800
	-0.02 
	-0.87 
	0.80 
	-0.85 
	0.83 

	-9
	200
	-0.52 
	-2.01 
	0.91 
	-1.49 
	1.43 

	
	400
	-0.51 
	-1.52 
	0.47 
	-1.01 
	0.98 

	
	600
	-0.52 
	-1.31 
	0.29 
	-0.79 
	0.81 

	
	800
	-0.52 
	-1.20 
	0.19 
	-0.68 
	0.71 

	-6
	200
	-0.77 
	-2.21 
	0.51 
	-1.45 
	1.27 

	
	400
	-0.75 
	-1.73 
	0.14 
	-0.98 
	0.89 

	
	600
	-0.75 
	-1.53 
	0.00 
	-0.78 
	0.74 

	
	800
	-0.75 
	-1.41 
	-0.09 
	-0.67 
	0.66 

	-3
	200
	-0.91 
	-2.28 
	0.26 
	-1.37 
	1.17 

	
	400
	-0.88 
	-1.76 
	-0.07 
	-0.88 
	0.81 

	
	600
	-0.87 
	-1.59 
	-0.20 
	-0.72 
	0.67 

	
	800
	-0.88 
	-1.50 
	-0.28 
	-0.62 
	0.59 

	0
	200
	-0.98 
	-2.31 
	0.10 
	-1.33 
	1.09 

	
	400
	-0.95 
	-1.80 
	-0.20 
	-0.85 
	0.75 

	
	600
	-0.95 
	-1.62 
	-0.32 
	-0.67 
	0.62 

	
	800
	-0.95 
	-1.54 
	-0.38 
	-0.58 
	0.57 

	3
	200
	-0.77 
	-1.80 
	-0.07 
	-1.03 
	0.70 

	
	400
	-0.76 
	-1.35 
	-0.23 
	-0.59 
	0.53 

	
	600
	-0.76 
	-1.22 
	-0.32 
	-0.46 
	0.43 

	
	800
	-0.76 
	-1.15 
	-0.37 
	-0.40 
	0.38 


Table 3.3-5. Delta RSRQ with 1x1 antenna under EPA5

	Reference SNR[dB]
	Measurement Period(ms)
	50%
	5%
	95%
	Relative accuracy                      [5%-50%, 95%-50%]

	-18
	200
	2.70 
	0.20 
	6.18 
	-2.49 
	3.48 

	
	400
	2.56 
	0.82 
	4.75 
	-1.74 
	2.18 

	
	600
	2.54 
	1.09 
	4.24 
	-1.45 
	1.69 

	
	800
	2.53 
	1.23 
	3.91 
	-1.30 
	1.38 

	-15
	200
	1.51 
	-0.30 
	4.14 
	-1.81 
	2.63 

	
	400
	1.44 
	0.18 
	3.03 
	-1.25 
	1.59 

	
	600
	1.41 
	0.38 
	2.66 
	-1.04 
	1.25 

	
	800
	1.40 
	0.49 
	2.44 
	-0.90 
	1.04 

	-12
	200
	0.73 
	-0.58 
	2.58 
	-1.31 
	1.85 

	
	400
	0.70 
	-0.19 
	1.83 
	-0.89 
	1.13 

	
	600
	0.69 
	-0.04 
	1.56 
	-0.74 
	0.87 

	
	800
	0.69 
	0.05 
	1.42 
	-0.63 
	0.73 

	-9
	200
	0.43 
	-0.61 
	1.68 
	-1.04 
	1.25 

	
	400
	0.40 
	-0.32 
	1.23 
	-0.72 
	0.83 

	
	600
	0.39 
	-0.19 
	1.05 
	-0.59 
	0.66 

	
	800
	0.39 
	-0.12 
	0.95 
	-0.51 
	0.56 

	-6
	200
	0.24 
	-0.57 
	1.11 
	-0.81 
	0.87 

	
	400
	0.22 
	-0.31 
	0.78 
	-0.53 
	0.56 

	
	600
	0.22 
	-0.21 
	0.67 
	-0.43 
	0.45 

	
	800
	0.22 
	-0.15 
	0.60 
	-0.36 
	0.38 

	-3
	200
	0.13 
	-0.45 
	0.75 
	-0.57 
	0.62 

	
	400
	0.12 
	-0.27 
	0.52 
	-0.39 
	0.40 

	
	600
	0.12 
	-0.19 
	0.44 
	-0.31 
	0.32 

	
	800
	0.12 
	-0.14 
	0.39 
	-0.26 
	0.27 

	0
	200
	0.08 
	-0.33 
	0.55 
	-0.41 
	0.47 

	
	400
	0.08 
	-0.20 
	0.37 
	-0.27 
	0.29 

	
	600
	0.08 
	-0.14 
	0.32 
	-0.21 
	0.24 

	
	800
	0.08 
	-0.10 
	0.28 
	-0.18 
	0.20 

	3
	200
	0.08 
	-0.27 
	0.50 
	-0.35 
	0.42 

	
	400
	0.08 
	-0.15 
	0.35 
	-0.23 
	0.27 

	
	600
	0.08 
	-0.11 
	0.29 
	-0.19 
	0.21 

	
	800
	0.08 
	-0.08 
	0.26 
	-0.16 
	0.19 


3.4 RSRQ with 1x2 antenna

Table 3.4-1, 3.4-2, 3.4-3,3.4-4, and 3.4-5 show delta RSRQ for AWGN, ETU1, EPA1, ETU30 and EPA5 with antenna configuration of 1x2.

Table 3.4-1. Delta RSRQ with 1x2 antenna under AWGN

	Reference SNR[dB]
	Measurement Period(ms)
	50%
	5%
	95%
	Relative accuracy                      [5%-50%, 95%-50%]

	-18
	200
	3.34 
	1.90 
	4.73 
	-1.44 
	1.39 

	
	400
	3.24 
	2.23 
	4.23 
	-1.01 
	0.99 

	
	600
	3.17 
	2.36 
	3.99 
	-0.81 
	0.81 

	
	800
	3.15 
	2.48 
	3.82 
	-0.67 
	0.67 

	-15
	200
	1.95 
	0.66 
	3.18 
	-1.30 
	1.23 

	
	400
	1.84 
	0.96 
	2.74 
	-0.88 
	0.90 

	
	600
	1.77 
	1.06 
	2.50 
	-0.70 
	0.73 

	
	800
	1.73 
	1.14 
	2.37 
	-0.58 
	0.64 

	-12
	200
	1.15 
	0.07 
	2.22 
	-1.07 
	1.08 

	
	400
	1.05 
	0.26 
	1.83 
	-0.79 
	0.78 

	
	600
	1.01 
	0.35 
	1.64 
	-0.67 
	0.63 

	
	800
	0.98 
	0.42 
	1.54 
	-0.56 
	0.56 

	-9
	200
	0.77 
	-0.04 
	1.56 
	-0.81 
	0.79 

	
	400
	0.67 
	0.10 
	1.29 
	-0.58 
	0.61 

	
	600
	0.64 
	0.16 
	1.15 
	-0.47 
	0.52 

	
	800
	0.62 
	0.20 
	1.08 
	-0.41 
	0.46 

	-6
	200
	0.46 
	-0.13 
	1.05 
	-0.59 
	0.59 

	
	400
	0.39 
	-0.02 
	0.82 
	-0.42 
	0.43 

	
	600
	0.37 
	0.03 
	0.72 
	-0.34 
	0.36 

	
	800
	0.35 
	0.06 
	0.66 
	-0.30 
	0.31 

	-3
	200
	0.31 
	-0.12 
	0.76 
	-0.43 
	0.45 

	
	400
	0.27 
	-0.03 
	0.58 
	-0.30 
	0.32 

	
	600
	0.25 
	0.00 
	0.51 
	-0.25 
	0.26 

	
	800
	0.23 
	0.02 
	0.46 
	-0.21 
	0.23 

	0
	200
	0.22 
	-0.09 
	0.53 
	-0.30 
	0.32 

	
	400
	0.18 
	-0.04 
	0.40 
	-0.23 
	0.22 

	
	600
	0.17 
	-0.01 
	0.35 
	-0.18 
	0.18 

	
	800
	0.16 
	0.01 
	0.31 
	-0.15 
	0.15 

	3
	200
	0.20 
	-0.08 
	0.51 
	-0.28 
	0.31 

	
	400
	0.17 
	-0.02 
	0.40 
	-0.19 
	0.23 

	
	600
	0.16 
	0.00 
	0.34 
	-0.16 
	0.18 

	
	800
	0.15 
	0.01 
	0.30 
	-0.14 
	0.15 


Table 3.4-2. Delta RSRQ with 1x2 antenna under ETU1

	Reference SNR[dB]
	Measurement Period(ms)
	50%
	5%
	95%
	Relative accuracy                      [5%-50%, 95%-50%]

	-18
	200
	1.91 
	-0.20 
	4.97 
	-2.11 
	3.06 

	
	400
	1.87 
	0.18 
	4.37 
	-1.68 
	2.50 

	
	600
	1.82 
	0.39 
	3.91 
	-1.43 
	2.09 

	
	800
	1.83 
	0.50 
	3.67 
	-1.33 
	1.85 

	-15
	200
	0.82 
	-0.85 
	3.01 
	-1.67 
	2.18 

	
	400
	0.81 
	-0.46 
	2.38 
	-1.28 
	1.57 

	
	600
	0.78 
	-0.26 
	2.09 
	-1.04 
	1.31 

	
	800
	0.77 
	-0.18 
	1.96 
	-0.95 
	1.19 

	-12
	200
	0.04 
	-1.22 
	1.55 
	-1.26 
	1.52 

	
	400
	0.05 
	-0.86 
	1.16 
	-0.91 
	1.11 

	
	600
	0.04 
	-0.71 
	0.97 
	-0.75 
	0.93 

	
	800
	0.03 
	-0.63 
	0.86 
	-0.66 
	0.83 

	-9
	200
	-0.25 
	-1.49 
	0.76 
	-1.24 
	1.01 

	
	400
	-0.24 
	-1.13 
	0.53 
	-0.89 
	0.76 

	
	600
	-0.24 
	-1.00 
	0.44 
	-0.75 
	0.68 

	
	800
	-0.24 
	-0.91 
	0.35 
	-0.67 
	0.59 

	-6
	200
	-0.44 
	-1.67 
	0.34 
	-1.23 
	0.79 

	
	400
	-0.45 
	-1.33 
	0.16 
	-0.88 
	0.60 

	
	600
	-0.45 
	-1.20 
	0.07 
	-0.75 
	0.51 

	
	800
	-0.46 
	-1.11 
	0.00 
	-0.65 
	0.46 

	-3
	200
	-0.53 
	-1.81 
	0.20 
	-1.29 
	0.72 

	
	400
	-0.51 
	-1.45 
	0.05 
	-0.94 
	0.56 

	
	600
	-0.51 
	-1.32 
	-0.04 
	-0.81 
	0.48 

	
	800
	-0.53 
	-1.23 
	-0.08 
	-0.70 
	0.44 

	0
	200
	-0.59 
	-1.84 
	0.07 
	-1.24 
	0.66 

	
	400
	-0.58 
	-1.52 
	-0.04 
	-0.94 
	0.54 

	
	600
	-0.58 
	-1.39 
	-0.11 
	-0.81 
	0.47 

	
	800
	-0.59 
	-1.31 
	-0.15 
	-0.72 
	0.44 

	3
	200
	-0.57 
	-1.85 
	0.05 
	-1.28 
	0.62 

	
	400
	-0.56 
	-1.52 
	-0.05 
	-0.96 
	0.51 

	
	600
	-0.57 
	-1.41 
	-0.11 
	-0.84 
	0.46 

	
	800
	-0.59 
	-1.35 
	-0.14 
	-0.77 
	0.44 


Table 3.4-3. Delta RSRQ with 1x2 antenna under EPA1

	Reference SNR[dB]
	Measurement Period(ms)
	50%
	5%
	95%
	Relative accuracy                      [5%-50%, 95%-50%]

	-18
	200
	2.32 
	0.15 
	5.69 
	-2.17 
	3.37 

	
	400
	2.26 
	0.55 
	4.61 
	-1.72 
	2.35 

	
	600
	2.22 
	0.75 
	4.21 
	-1.46 
	2.00 

	
	800
	2.23 
	0.90 
	3.94 
	-1.34 
	1.70 

	-15
	200
	1.27 
	-0.34 
	3.78 
	-1.61 
	2.51 

	
	400
	1.24 
	0.02 
	2.87 
	-1.22 
	1.64 

	
	600
	1.19 
	0.19 
	2.61 
	-1.00 
	1.42 

	
	800
	1.19 
	0.30 
	2.42 
	-0.89 
	1.23 

	-12
	200
	0.66 
	-0.46 
	2.29 
	-1.12 
	1.63 

	
	400
	0.64 
	-0.17 
	1.65 
	-0.81 
	1.00 

	
	600
	0.64 
	-0.01 
	1.47 
	-0.65 
	0.83 

	
	800
	0.64 
	0.07 
	1.37 
	-0.57 
	0.72 

	-9
	200
	0.33 
	-0.55 
	1.48 
	-0.88 
	1.15 

	
	400
	0.32 
	-0.31 
	1.04 
	-0.63 
	0.72 

	
	600
	0.31 
	-0.20 
	0.89 
	-0.51 
	0.58 

	
	800
	0.32 
	-0.13 
	0.82 
	-0.45 
	0.50 

	-6
	200
	0.20 
	-0.44 
	1.00 
	-0.63 
	0.81 

	
	400
	0.19 
	-0.24 
	0.74 
	-0.43 
	0.55 

	
	600
	0.19 
	-0.16 
	0.62 
	-0.35 
	0.43 

	
	800
	0.19 
	-0.11 
	0.57 
	-0.30 
	0.38 

	-3
	200
	0.12 
	-0.39 
	0.63 
	-0.51 
	0.52 

	
	400
	0.11 
	-0.23 
	0.47 
	-0.34 
	0.35 

	
	600
	0.11 
	-0.17 
	0.39 
	-0.28 
	0.29 

	
	800
	0.11 
	-0.14 
	0.35 
	-0.25 
	0.25 

	0
	200
	0.08 
	-0.27 
	0.47 
	-0.35 
	0.39 

	
	400
	0.08 
	-0.16 
	0.34 
	-0.23 
	0.27 

	
	600
	0.07 
	-0.11 
	0.28 
	-0.19 
	0.21 

	
	800
	0.07 
	-0.09 
	0.25 
	-0.16 
	0.18 

	3
	200
	0.07 
	-0.26 
	0.44 
	-0.33 
	0.36 

	
	400
	0.07 
	-0.17 
	0.32 
	-0.23 
	0.25 

	
	600
	0.07 
	-0.11 
	0.26 
	-0.18 
	0.19 

	
	800
	0.07 
	-0.09 
	0.23 
	-0.16 
	0.16 


Table 3.4-4. Delta RSRQ with 1x2 antenna under ETU30

	Reference SNR[dB]
	Measurement Period(ms)
	50%
	5%
	95%
	Relative accuracy                      [5%-50%, 95%-50%]

	-18
	200
	2.20 
	0.33 
	4.22 
	-1.87 
	2.02 

	
	400
	2.19 
	0.87 
	3.63 
	-1.32 
	1.44 

	
	600
	2.21 
	1.12 
	3.37 
	-1.09 
	1.16 

	
	800
	2.22 
	1.29 
	3.19 
	-0.94 
	0.97 

	-15
	200
	0.81 
	-0.90 
	2.57 
	-1.71 
	1.77 

	
	400
	0.79 
	-0.46 
	2.06 
	-1.26 
	1.26 

	
	600
	0.80 
	-0.23 
	1.84 
	-1.03 
	1.04 

	
	800
	0.80 
	-0.09 
	1.68 
	-0.90 
	0.87 

	-12
	200
	-0.05 
	-1.51 
	1.44 
	-1.46 
	1.49 

	
	400
	-0.06 
	-1.09 
	1.03 
	-1.03 
	1.09 

	
	600
	-0.04 
	-0.88 
	0.86 
	-0.84 
	0.90 

	
	800
	-0.04 
	-0.76 
	0.76 
	-0.72 
	0.80 

	-9
	200
	-0.51 
	-1.80 
	0.71 
	-1.29 
	1.22 

	
	400
	-0.52 
	-1.39 
	0.35 
	-0.87 
	0.87 

	
	600
	-0.52 
	-1.24 
	0.21 
	-0.71 
	0.73 

	
	800
	-0.53 
	-1.15 
	0.12 
	-0.62 
	0.65 

	-6
	200
	-0.74 
	-1.99 
	0.39 
	-1.25 
	1.12 

	
	400
	-0.75 
	-1.64 
	0.08 
	-0.89 
	0.83 

	
	600
	-0.75 
	-1.46 
	-0.06 
	-0.72 
	0.69 

	
	800
	-0.75 
	-1.36 
	-0.15 
	-0.61 
	0.60 

	-3
	200
	-0.86 
	-1.97 
	0.18 
	-1.11 
	1.04 

	
	400
	-0.87 
	-1.67 
	-0.12 
	-0.79 
	0.75 

	
	600
	-0.87 
	-1.50 
	-0.25 
	-0.64 
	0.61 

	
	800
	-0.88 
	-1.43 
	-0.32 
	-0.55 
	0.56 

	0
	200
	-0.91 
	-1.94 
	0.05 
	-1.03 
	0.95 

	
	400
	-0.92 
	-1.65 
	-0.24 
	-0.73 
	0.68 

	
	600
	-0.93 
	-1.52 
	-0.36 
	-0.59 
	0.56 

	
	800
	-0.93 
	-1.44 
	-0.42 
	-0.50 
	0.52 

	3
	200
	-0.70 
	-1.50 
	-0.08 
	-0.80 
	0.62 

	
	400
	-0.73 
	-1.26 
	-0.25 
	-0.53 
	0.48 

	
	600
	-0.73 
	-1.14 
	-0.33 
	-0.41 
	0.40 

	
	800
	-0.74 
	-1.10 
	-0.38 
	-0.36 
	0.36 


Table 3.4-5. Delta RSRQ with 1x2 antenna under EPA5

	Reference SNR[dB]
	Measurement Period(ms)
	50%
	5%
	95%
	Relative accuracy                      [5%-50%, 95%-50%]

	-18
	200
	2.60 
	0.40 
	5.21 
	-2.20 
	2.61 

	
	400
	2.59 
	0.93 
	4.54 
	-1.66 
	1.95 

	
	600
	2.57 
	1.14 
	4.22 
	-1.44 
	1.65 

	
	800
	2.56 
	1.27 
	3.95 
	-1.29 
	1.38 

	-15
	200
	1.44 
	-0.19 
	3.30 
	-1.63 
	1.86 

	
	400
	1.41 
	0.22 
	2.80 
	-1.19 
	1.39 

	
	600
	1.39 
	0.42 
	2.59 
	-0.97 
	1.20 

	
	800
	1.40 
	0.53 
	2.40 
	-0.87 
	1.01 

	-12
	200
	0.71 
	-0.51 
	2.21 
	-1.22 
	1.50 

	
	400
	0.71 
	-0.14 
	1.77 
	-0.85 
	1.06 

	
	600
	0.70 
	-0.01 
	1.55 
	-0.71 
	0.85 

	
	800
	0.69 
	0.06 
	1.41 
	-0.63 
	0.72 

	-9
	200
	0.40 
	-0.54 
	1.43 
	-0.93 
	1.03 

	
	400
	0.39 
	-0.30 
	1.14 
	-0.69 
	0.74 

	
	600
	0.40 
	-0.19 
	1.03 
	-0.59 
	0.63 

	
	800
	0.40 
	-0.11 
	0.94 
	-0.50 
	0.55 

	-6
	200
	0.23 
	-0.50 
	0.97 
	-0.73 
	0.74 

	
	400
	0.22 
	-0.28 
	0.74 
	-0.51 
	0.52 

	
	600
	0.23 
	-0.20 
	0.65 
	-0.43 
	0.43 

	
	800
	0.22 
	-0.14 
	0.60 
	-0.37 
	0.37 

	-3
	200
	0.13 
	-0.38 
	0.66 
	-0.51 
	0.54 

	
	400
	0.12 
	-0.23 
	0.50 
	-0.36 
	0.37 

	
	600
	0.12 
	-0.17 
	0.43 
	-0.29 
	0.31 

	
	800
	0.12 
	-0.13 
	0.39 
	-0.25 
	0.27 

	0
	200
	0.07 
	-0.31 
	0.47 
	-0.38 
	0.40 

	
	400
	0.07 
	-0.19 
	0.34 
	-0.26 
	0.27 

	
	600
	0.07 
	-0.13 
	0.30 
	-0.21 
	0.23 

	
	800
	0.07 
	-0.10 
	0.27 
	-0.17 
	0.20 

	3
	200
	0.08 
	-0.24 
	0.46 
	-0.31 
	0.38 

	
	400
	0.08 
	-0.15 
	0.33 
	-0.23 
	0.25 

	
	600
	0.08 
	-0.11 
	0.28 
	-0.18 
	0.21 

	
	800
	0.08 
	-0.08 
	0.26 
	-0.16 
	0.18 


From the results in above tables, we can see some observations as below . 

· Observation 1 :  2 Rx antenna is better than 1 Rx antenna in terms of RSRP and RSRP measurement accuracy.
· Observation 2 : The measurement period of 800ms is better than lower measurement period at low SNR(i.e, -12dB, -15dB, -18dB) in terms of  RSRP and RSRQ measurement accuracy but does not meet the current requirements.
We propose to consider these simulation results to evaluate the RSRP and RSRQ measurement accuracy performance and  to address RAN4 LS response on possibility of distinction among non-coverage enhancement and coverage enhancement.
4 Conclusion
In this paper, we provided simulation results of RSRP and RSRQ  measurement accuracy for enhanced MTC with agreed simulation assumptions. From simulation results, we got some observations. 

· Observation 1 :  2 Rx antenna is better than 1 Rx antenna in terms of RSRP and RSRP measurement accuracy.
· Observation 2 : The measurement period of 800ms is better than lower measurement period at low SNR(i.e, -12dB, -15dB, -18dB) in terms of  RSRP and RSRQ measurement accuracy but does not meet the current requirements.
We propose to consider these simulation results to evaluate the RSRP and RSRQ measurement accuracy performance and  to address RAN4 LS response on possibility of distinction among non-coverage enhancement and coverage enhancement.

Reference
[1] R4-152547, “Simulation assumption for Rel-13 eMTC for RSRP/RSRQ”, Ericsson















