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1 Introduction
Rel-14 WI [1] “Further Enhanced MTC” was approved at RAN#72, and has been discussed in RAN4#80. The WF [2] was agreed, and the main points are copied below.
	· RAN4 is to study the RSRP/RSRQ measurement performance for following cases:

· Intra-frequency cells with bandwidth of

· 6 PRBs (UE RF BW = 1.4 MHz) and

· 24 RBs (UE RF BW = 5 MHz).  

· Inter-frequency cells with bandwidth of

· 6 PRBs (UE RF BW = 1.4 MHz) and

· 24 RBs (UE RF BW = 5 MHz).  

· RAN4 is to use the simulation assumptions in R4-16xxxx to study the RRM measurement performance.
· RAN4 is to discuss the bandwidth based on which the feMTC RRM measurement requirements are derived at RAN4#80bis meeting.


According to [2] RAN4 is going to conduct simulation evaluations for the RSRP/RSRQ measurement performance with 6-PRB and 24-PRB measurement bandwidth, and to discuss which bandwidth is used to define feMTC measurement requirements.

In this paper, we will provide our simulation results for the measurement performance with 6-PRB and 24-PRB measurement bandwidth. Based on that, we will also present our view on the feMTC measurement requirements.
2 Discussion
As RAN1 is going to define 5MHz bandwidth for feMTC, in RAN4 it was also agreed to evaluate the measurement performance with 25-PRB. Table 1 lists the assumptions used in our simulation, which are based on [3].  

Table 1: Simulation assumptions
	Parameters
	Value
	Comments

	Measurement bandwidth
	6-PRB, 25-PRB
	Both RSRP and RSSI measured over 25 RB

	L1 measurement period
	480ms for NC

800ms for EC
	

	Measurement sampling rate
	40ms
	

	Consecutive subframes used
	1, 2
	

	L3 filtering
	Disabled
	

	Transmit antenna
	1
	

	Receive antennas
	1 
	

	Mobility
	Both stationary UEs and mobile UEs
	

	Propagation conditions
	Stationary: AWGN, ETU1, EPA1
Mobile: ETU30, EPA5
	

	Channel estimation techniques
	Coherent averaging over all PRBs in the measurement bandwidth 
	

	CP length
	Normal
	

	Carrier frequency
	2GHz
	

	Ec/Iot
	-6dB for NC, -15dB and -12dB for EC
	


Our simulation results are shown in Annex. Delta RSRP with 25- and 6-PRB are shown in Table 2 and Table 3, respectively. Delta RSRQ with 25- and 6-PRB are shown in Table 4 and Table 5, respectively.
From the results, we can observe:

Observation: For both absolute and relative accuracy, 25-PRB measurement can provide ~1dB better accuracy than 6-PRB measurement for NC, and ~2dB for EC.

In our view, the gain that 25-PRB measurement can provide over 6-PRB measurement is large enough to justify the need to define performance requirements based on 25-PRB. This is particularly attractive for EC, where the accuracy was relaxed by 1dB in Rel-13. The better accuracy can help to facilitate UE to better estimate its coverage level, and the more precise information can be further utilized by the network to more efficiently use the radio resources.
On the other hand, the wideband measurement will lead to more power consumptions, which should be an important factor to consider for machine type of UEs. Also in some low mobility scenarios, the better accuracy is not that useful. Therefore, it seems reasonable to define measurement requirements with 25-PRB as optional requirements for feMTC UEs, same as what has been defined for normal UEs. 
Proposal: For feMTC UE, define better accuracy requirements with 25-PRB measurement bandwidth. The requirements are optional. 
3 Conclusions 

In this paper, we provided our simulation results for RSRP/RSRQ measurement for feMTC UEs, with 25- and 6-PRB measurement bandwidth. From the results, better accuracy can be achieved with 25-PRB measurement, so based on the results, we have the following observations and proposal.
Observation: For both absolute and relative accuracy, 25-PRB measurement can provide ~1dB better accuracy than 6-PRB measurement for NC, and ~2dB for EC.

Proposal: For feMTC UE, define better accuracy requirements with 25-PRB measurement bandwidth. The requirements are optional. 
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5 Annex

Table 2: Delta RSRP simulation results with 25-PRB

	Channel model
	SNR (dB)
	Meas period (ms)
	Consecutive SFs
	5%
	50%
	95%
	Absolute accuracy
	Relative Accuracy

	AWGN
	-6
	480
	1
	-0.73
	-0.01
	0.59
	0.73
	0.66

	
	-12
	800
	2
	-1.07
	0.08
	1.01
	1.07
	1.04

	
	-15
	800
	2
	-2.45
	0.19
	1.74
	2.45
	2.095

	EPA1
	-6
	480
	1
	-1.16
	0.02
	0.99
	1.16
	1.075

	
	-12
	800
	2
	-1.54
	0.13
	1.40
	1.54
	1.47

	
	-15
	800
	2
	-2.37
	0.15
	2.34
	2.37
	2.355

	EPA5
	-6
	480
	1
	-0.68
	0.02
	0.62
	0.68
	0.65

	
	-12
	800
	2
	-0.93
	0.13
	1.12
	1.12
	1.025

	
	-15
	800
	2
	-2.03
	0.35
	2.21
	2.21
	2.12

	ETU1
	-6
	480
	1
	-1.57
	-0.45
	0.23
	1.57
	0.9

	
	-12
	800
	2
	-1.86
	-0.51
	0.57
	1.86
	1.215

	
	-15
	800
	2
	-2.73
	-0.04
	1.55
	2.73
	2.14

	ETU30
	-6
	480
	1
	-1.24
	-0.51
	0.08
	1.24
	0.66

	
	-12
	800
	2
	-1.91
	-0.50
	0.37
	1.91
	1.14

	
	-15
	800
	2
	-3.27
	-0.39
	1.27
	3.27
	2.27


Table 3: Delta RSRP simulation results with 6-PRB

	Channel model
	SNR (dB)
	Meas period (ms)
	Consecutive SFs
	5%
	50%
	95%
	Absolute accuracy
	Relative Accuracy

	AWGN
	-6
	480
	1
	-1.38
	-0.03
	1.01
	1.38
	1.195

	
	-12
	800
	2
	-2.45
	0.1
	1.81
	2.45
	2.13

	
	-15
	800
	2
	-4.24
	0.4
	2.85
	4.24
	3.545

	EPA1
	-6
	480
	1
	-2.32
	0
	2.15
	2.32
	2.235

	
	-12
	800
	2
	-3.02
	0.34
	3.68
	3.68
	3.35

	
	-15
	800
	2
	-3.4
	1.19
	6.32
	6.32
	4.86

	EPA5
	-6
	480
	1
	-1.58
	-0.05
	1.32
	1.58
	1.45

	
	-12
	800
	2
	-3.13
	0.19
	2.13
	3.13
	2.63

	
	-15
	800
	2
	-4.53
	0.48
	3.19
	4.53
	3.86

	ETU1
	-6
	480
	1
	-3.26
	-0.48
	0.98
	3.26
	2.12

	
	-12
	800
	2
	-4.04
	-0.28
	1.82
	4.04
	2.93

	
	-15
	800
	2
	-4.76
	0.86
	4.55
	4.76
	4.655

	ETU30
	-6
	480
	1
	-2.19
	-0.48
	0.76
	2.19
	1.475

	
	-12
	800
	2
	-3.57
	-0.5
	1.46
	3.57
	2.515

	
	-15
	800
	2
	-4.87
	0.15
	2.86
	4.87
	3.865


Table 4: Delta RSRQ simulation results with 25-PRB

	Channel model
	SNR (dB)
	Meas period (ms)
	Consecutive SFs
	5%
	50%
	95%
	Absolute accuracy
	Relative Accuracy

	AWGN
	-6
	480
	1
	-0.74
	0
	0.59
	0.74
	0.665

	
	-12
	800
	2
	-1.06
	0.08
	1.01
	1.06
	1.035

	
	-15
	800
	2
	-2.45
	0.18
	1.73
	2.45
	2.09

	EPA1
	-6
	480
	1
	-1.15
	0.02
	0.99
	1.15
	1.07

	
	-12
	800
	2
	-1.55
	0.13
	1.4
	1.55
	1.475

	
	-15
	800
	2
	-2.36
	0.16
	2.35
	2.36
	2.355

	EPA5
	-6
	480
	1
	-0.68
	0.02
	0.62
	0.68
	0.65

	
	-12
	800
	2
	-0.93
	0.12
	1.1
	1.1
	1.015

	
	-15
	800
	2
	-2.01
	0.36
	2.21
	2.21
	2.11

	ETU1
	-6
	480
	1
	-1.56
	-0.45
	0.23
	1.56
	0.895

	
	-12
	800
	2
	-1.86
	-0.5
	0.57
	1.86
	1.215

	
	-15
	800
	2
	-2.73
	-0.04
	1.56
	2.73
	2.145

	ETU30
	-6
	480
	1
	-1.24
	-0.5
	0.07
	1.24
	0.655

	
	-12
	800
	2
	-1.91
	-0.51
	0.37
	1.91
	1.14

	
	-15
	800
	2
	-3.27
	-0.39
	1.29
	3.27
	2.28


Table 5: Delta RSRQ simulation results with 6-PRB

	Channel model
	SNR (dB)
	Meas period (ms)
	Consecutive SFs
	5%
	50%
	95%
	Absolute accuracy
	Relative Accuracy

	AWGN
	-6
	480
	1
	-1.36
	-0.01
	1
	1.36
	1.18

	
	-12
	800
	2
	-2.45
	0.11
	1.82
	2.45
	2.135

	
	-15
	800
	2
	-4.21
	0.4
	2.86
	4.21
	3.535

	EPA1
	-6
	480
	1
	-2.3
	-0.01
	2.17
	2.3
	2.235

	
	-12
	800
	2
	-3
	0.36
	3.73
	3.73
	3.365

	
	-15
	800
	2
	-3.37
	1.18
	6.35
	6.35
	4.86

	EPA5
	-6
	480
	1
	-1.57
	-0.05
	1.31
	1.57
	1.44

	
	-12
	800
	2
	-3.1
	0.19
	2.13
	3.1
	2.615

	
	-15
	800
	2
	-4.53
	0.48
	3.19
	4.53
	3.86

	ETU1
	-6
	480
	1
	-3.25
	-0.5
	0.95
	3.25
	2.1

	
	-12
	800
	2
	-4.03
	-0.29
	1.81
	4.03
	2.92

	
	-15
	800
	2
	-4.74
	0.86
	4.54
	4.74
	4.64

	ETU30
	-6
	480
	1
	-2.2
	-0.5
	0.76
	2.2
	1.48

	
	-12
	800
	2
	-3.56
	-0.5
	1.45
	3.56
	2.505

	
	-15
	800
	2
	-4.89
	0.15
	2.86
	4.89
	3.875


