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1. Introduction
In the RAN4#78bis meeting, WF on NB-IOT RRM measurement [1] was agreed to conduct the simulation and define the corresponding RSRP/RSRQ requirement. During the RAN4#79 meeting, several CRs for RRM measurement [2-6] have already been agreed, however for the RRM measurement accuracy is still pending. In this contribution, we provide the updated simulation results of NB-IoT RRM measurement for further analysis. 
2. Simulation assumptions
The simulation assumptions are referred to the way forward in [1] and simulation assumptions are listed in Table 1. 
Table 1.Simulation assumptions for RRM measurement 
	Parameters 
	Value 
	Comments 

	Measurement bandwidth 
	1 resource blocks 
	Both RSRP and RSRQ measured over 1 RB 

	System bandwidth 
	1 resource blocks 
	

	L1 measurement period 
	200 ms, 400 ms, 800 ms 1600 ms 
	Even further increased measurement period can be considered to evaluate the measurement performance 

	Sample duration 
	1ms, 3ms, 6ms, 10ms 
	Even further increased sampling period can be considered to evaluate the measurement performance 

	Measurement sampling rate 
	Once every 40ms  or  80 ms 
	Sample period: 40ms or 80ms 

	L3 filtering 
	Disabled 
	

	DRX 
	OFF 
	

	Antenna configuration 
	1TX, 1RX 
	

	Mobility 
	Stationary UEs, 
	

	Channel model 
	AWGN, ETU 1Hz, EPA 1Hz 
	Models stationary device 

	Measurement type 
	NB-RS only based 
	

	CP length 
	Normal 
	

	Carrier frequency 
	2 GHz 
	

	Ec/Iot 
	-20 dB, …, 10 dB 
	AWGN noise 

	Frequency error modelling 
	+/-50 Hz 
	With respect to reference cell 


3. Simulation results
Table 2: Delta RSRP [Sample Duration:1ms, Measurement Periodicity=400ms]
	Delta RSRP
	5%
	95%
	Relative Accuracy
	Absolute Accuracy

	Channel
	SNR(dB)
	
	
	
	

	AWGN
	-6
	1.1690
	2.6407
	0.7359
	2.6407

	EPA1
	-6
	1.0241
	3.3520
	1.1639
	3.3520

	ETU1
	-6
	1.2886  
	3.3775
	1.0445
	3.3775


Table 3: Delta RSRQ [Sample Duration:1ms, Measurement Periodicity=400ms]
	Delta RSRQ
	5%
	95%
	Relative Accuracy
	Absolute Accuracy

	Channel
	SNR(dB)
	
	
	
	

	AWGN
	-6
	1.2264
	2.6425
	0.7359
	2.6425

	EPA1
	-6
	1.6203
	3.8950
	1.1639
	3.8950

	ETU1
	-6
	1.6116
	3.6391
	1.0445
	3.6391


Table 4: Delta RSRP [Sample Duration:1ms, Measurement Periodicity=800ms]
	Delta RSRP
	5%
	95%
	Relative Accuracy
	Absolute Accuracy

	Channel
	SNR(dB)
	
	
	
	

	AWGN
	-15
	8.4652
	9.5159
	0.5254
	9.5159

	EPA1
	-15
	7.7453
	10.5237
	1.3892
	10.5237

	ETU1
	-15
	8.6406
	10.5170
	0.9382
	10.5170


Table 5: Delta RSRQ [Sample Duration:1ms, Measurement Periodicity=800ms]
	Delta RSRQ
	5%
	95%
	Relative Accuracy
	Absolute Accuracy

	Channel
	SNR(dB)
	
	
	
	

	AWGN
	-15
	8.4646
	9.5770
	0.5254
	9.5770

	EPA1
	-15
	7.9210
	10.6138
	1.3892
	10.6138

	ETU1
	-15
	8.7474
	10.5424
	0.9382
	10.5424


According to the agreed simulation assumptions, the above RSRP/RSRQ simulation results of NB-IoT are provided for further analysis.
Proposal 1: for normal coverage mode, when measurement period is 400ms, the absolute RSRP accuracy is [(7dB] including (3dB RF margin.
Proposal 2: for normal coverage mode, when measurement period is 400ms, the absolute RSRQ accuracy is [(4dB].
Proposal 3: for enhanced coverage mode, when measurement period is 800ms, the absolute RSRP accuracy is [(14dB] including (3dB RF margin.

Proposal 4: for enhanced coverage mode, when measurement period is 800ms, the absolute RSRQ accuracy is [(11dB].
4. Conclusions
In this proposal, the initial simulation results for RSRP/RSRQ measurement are provided for further analysis. 
Proposal 1: for normal coverage mode, when measurement period is 400ms, the absolute RSRP accuracy is [(7dB] including (3dB RF margin.

Proposal 2: for normal coverage mode, when measurement period is 400ms, the absolute RSRQ accuracy is [(4dB].
Proposal 3: for enhanced coverage mode, when measurement period is 800ms, the absolute RSRP accuracy is [(14dB] including (3dB RF margin.

Proposal 4: for enhanced coverage mode, when measurement period is 800ms, the absolute RSRQ accuracy is [(11dB].
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