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1. Introduction
In RAN4#83 meeting, WF [1] for non-BL/CE UE RLM is approved. RAN4 will study the measurement period for BL/CE UE with 2Rx and this contribution will provide simulation results.
2. Discussion 
The simulation assumption is provided in table 1. 

Table 1: simulation assumptions for non-BL/CE UE with 2Rx
	Parameters
	Value
	Comments

	System Bandwidth
	10MHz
	

	RSRP sampling period
	10ms


	

	L3 filtering
	Disabled
	

	Transmit antennas
	1
	Single TX ports

	Receive antennas
	1, 2 
	One or two Rx branches

	Propagation conditions
	AWGN, ETU 30Hz, ETU 1Hz, EPA 5Hz, EPA 1Hz
	

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

	CP length
	Normal
	

	Ec/Iot
	-15, -6 dB
	-15dB for CE ModeB, -6dB for CE ModeA


Table2-4 lists the simulation results.
2.1 CE Mode A

Table 2: simulation results for non-BL/CE UE with 2RX for AWGN
	RSRP
	SNR
	Accuracy
	RSRP Measurement Accuracy

(unit, dB)

	
	
	Number of RX
	1
	2

	AWGN
	-6dB
	95%
	0.622
	0.738

	
	
	50%
	-0.004
	0.213

	
	
	5%
	-0.751
	-0.33


Table 3: simulation results for non-BL/CE UE with 2RX for ETU30

	RSRP
	SNR
	Accuracy
	RSRP Measurement Accuracy

(unit, dB)

	
	
	Number of RX
	1
	2

	ETU30
	-6dB
	95%
	0.618
	0.662

	
	
	50%
	-0.001
	0.126

	
	
	5%
	-0.722
	0.433


Table 4: simulation results for non-BL/CE UE with 2RX for ETU1

	RSRP
	SNR
	Accuracy
	RSRP Measurement Accuracy

(unit, dB)

	
	
	Number of RX
	1
	2

	ETU1
	-6dB
	95%
	1.069
	0.709

	
	
	50%
	0.005
	0.016

	
	
	5%
	-1.23
	-0.721


Table 5: simulation results for non-BL/CE UE with 2RX for EPA5

	RSRP
	SNR
	Accuracy
	RSRP Measurement Accuracy

(unit, dB)

	
	
	Number of RX
	1
	2

	EPA5
	-6dB
	95%
	0.686
	0.612

	
	
	50%
	0.005
	0.024

	
	
	5%
	-0.856
	-0.61


Table 6: simulation results for non-BL/CE UE with 2RX for EPA1

	RSRP
	SNR
	Accuracy
	RSRP Measurement Accuracy

(unit, dB)

	
	
	Number of RX
	1
	2

	EPA1
	-6dB
	95%
	1.078
	0.709

	
	
	50%
	0.011
	0.021

	
	
	5%
	-1.33
	0.721


Table 7: simulation results of RSRP gain for 2RX for CE ModeA scenario
	
	
	RSRP(dB)

	Channel
	SNR
	1RX
	2RX
	RSRP gain for 2RX

	
	SNR=-6dB
	Absolute
	Relative
	Absolute
	Relative
	Absolute
	Relative

	AWGN
	
	0.75
	0.74
	0.73
	0.54
	0.02
	0.2

	ETU30
	
	0.72
	0.72
	0.66
	0.54
	0.06
	0.18

	ETU1
	
	1.23
	1.24
	0.72
	0.74
	0.51
	0.5

	EPA5
	
	0.85
	0.86
	0.61
	0.63
	0.24
	0.23

	EPA1
	
	1.33
	1.34
	0.72
	0.7
	0.61
	0.64


2.2 CE Mode B
Table 8: simulation results for non-BL/CE UE with 2RX for AWGN

	RSRP
	SNR
	Accuracy
	RSRP Measurement Accuracy

(unit, dB)

	
	
	Number of RX
	1
	2

	AWGN
	-15dB
	95%
	2.883
	3.284

	
	
	50%
	0.076
	1.205

	
	
	5%
	-5.84
	-2.523


Table 9: simulation results for non-BL/CE UE with 2RX for ETU30

	RSRP
	SNR
	Accuracy
	RSRP Measurement Accuracy

(unit, dB)

	
	
	Number of RX
	1
	2

	ETU30
	-15dB
	95%
	2.906
	3.351

	
	
	50%
	0.144
	1.118

	
	
	5%
	-5.99
	-2.535


Table 10: simulation results for non-BL/CE UE with 2RX for ETU1

	RSRP
	SNR
	Accuracy
	RSRP Measurement Accuracy

(unit, dB)

	
	
	Number of RX
	1
	2

	ETU1
	-15dB
	95%
	4.905
	3.581

	
	
	50%
	0.407
	0.474

	
	
	5%
	-5.73
	-3.479


Table 11: simulation results for non-BL/CE UE with 2RX for EPA5

	RSRP
	SNR
	Accuracy
	RSRP Measurement Accuracy

(unit, dB)

	
	
	Number of RX
	1
	2

	EPA5
	-15dB
	95%
	3.322
	3.027

	
	
	50%
	0.19
	0.625

	
	
	5%
	-6.35
	-3.099


Table 12: simulation results for non-BL/CE UE with 2RX for EPA1

	RSRP
	SNR
	Accuracy
	RSRP Measurement Accuracy

(unit, dB)

	
	
	Number of RX
	1
	2

	EPA1
	-15dB
	95%
	4.905
	3.577

	
	
	50%
	0.392
	0.471

	
	
	5%
	-5.725
	-3.485


Table 13: simulation results of RSRP gain for 2RX for CE ModeB scenario
	
	
	RSRP(dB)

	Channel
	SNR
	1RX
	2RX
	RSRP gain for 2RX

	
	SNR=-15dB
	Absolute
	Relative
	Absolute
	Relative
	Absolute
	Relative

	AWGN
	
	5.84
	5.91
	3.28
	3.73
	2.56
	2.18

	ETU30
	
	5.99
	6.13
	3.35
	3.65
	2.64
	2.48

	ETU1
	
	5.73
	6.14
	3.58
	3.95
	2.15
	2.19

	EPA5
	
	6.35
	6.54
	3.09
	3.72
	3.26
	2.82

	EPA1
	
	5.72
	6.12
	3.57
	3.97
	2.15
	2.15


3. Conclusion
This contribution provides the simply simulation results.
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