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1 Introduction
A new WI for further eMTC enhancements was established in the RAN#72 meeting. A discussion of RSRP and RSRQ accuracy for FeMTC took place during the RAN4#80 meeting and generated a variety of views among interested companies. RAN4 agreed to study the topic of RSRP and RSRQ accuracy and approved a set of simulation assumptions in [1]. The simulation results of RSRP and RSRQ have been provided during the RAN4#80bis meeting [2].

This paper discusses the Rel-14 FeMTC measurement requirement.
2 Discussion
2.1 Simulation assumptions for RSRP and RSRQ

The RSRP and RSRQ accuracy simulation assumption in [1] is provided. Table 1 lists the parameter used in this paper.
Table 1: Simulation parameters for FeMTC RSRP measurement studies
	Parameters
	Value
	Comments

	Measurement bandwidth
	6 RB
Option: depending on

The RAN1 agreement.
	

	L1 measurement period
	480 ms
800 ms
Other option is not precluded 
	Companies are requested to provide L1 measurement time

	Measurement sampling rate
	40ms

Other option is not precluded
	Sampling rate would reflect gaps assignment for measurement.

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

	Consecutive subframes used
	1, 2

Other option is not precluded
	In some cases, only 1 DL subframe is available

	L3 filtering
	Disabled
	

	Transmit antenna
	1
	

	Receive antennas
	1 
	Single Rx branches

	Mobility
	Stationary UEs, mobile UEs
	

	Propagation conditions
	AWGN

	

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

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

	CP length
	Normal
	

	Carrier frequency
	2 GHz
	

	Ec/Iot
	-15 dB, -12 dB, -6 dB
	For CEModeA and  CEModeB


2.2 RSRP and RSRQ simulation results under AWGN channel model
The simulation assumptions for Rel-14 FeMTC measurement accuracy studies are given in section 2.1. The RSRP and RSRQ simulation results under AWGN channel model are evaluated in table 2-3. 

Table 2: RSRP and RSRQ measurement accuracy with 480ms measurement period and 6RB Measurement bandwidth
	RSRP and RSRQ
	Sample duration
	Accuracy
	RSRP Measurement Accuracy

(unit, dB)
	RSRQ Measurement Accuracy

(unit, dB)

	
	
	Es/Iot
	-15dB
	-12dB
	-6dB
	-15dB
	-12dB
	-6dB

	AWGN
	2ms
	Absolute
	4.91
	3.09
	1.24
	3.95
	2.36
	1.02

	
	
	Relative
	3.43
	2.70
	1.18
	3.06
	2.18
	0.95


Table 3: RSRP and RSRQ measurement accuracy with 800ms measurement period and 6RB Measurement bandwidth
	RSRP and RSRQ
	Sample duration
	Accuracy
	RSRP Measurement Accuracy

(unit, dB)
	RSRQ Measurement Accuracy

(unit, dB)

	
	
	Es/Iot
	-15dB
	-12dB
	-6dB
	-15dB
	-12dB
	-6dB

	AWGN
	2ms
	Absolute
	3.34
	2.14
	0.89
	2.86
	1.75
	0.66

	
	
	Relative
	3.00
	2.21
	0.87
	2.39
	1.63
	0.61


Proposal 1: FeMTC RSRP accuracy requirement can reuse eMTC RSRP accuracy requirement.

Proposal 2: FeMTC RSRQ accuracy requirement can reuse eMTC RSRQ accuracy requirement.

Proposal 3: Rel-13 eMTC RSRP measurement period can reuse for FeMTC RSRP measurement if all the gaps are assigned for measurement.
Proposal 4: Rel-13 eMTC RSRQ measurement period can reuse for FeMTC RSRQ measurement if all the gaps are assigned for measurement.

Since the gaps will be assigned for both intra frequency measurement and inter frequency measurement, the final measurement period for intra frequency and inter frequency will change.

Proposal 5: inter-frequency and intra frequency measurement period will be adjusted according to gaps.
3 Conclusion
This paper discusses the Rel-14 FeMTC measurement requirement.
Proposal 1: FeMTC RSRP accuracy requirement can reuse eMTC RSRP accuracy requirement.

Proposal 2: FeMTC RSRQ accuracy requirement can reuse eMTC RSRQ accuracy requirement.

Proposal 3: Rel-13 eMTC RSRP measurement period can reuse for FeMTC RSRP measurement if all the gaps are assigned for measurement.
Proposal 4: Rel-13 eMTC RSRQ measurement period can reuse for FeMTC RSRQ measurement if all the gaps are assigned for measurement.

Proposal 5: inter-frequency and intra frequency measurement period will be adjusted according to gaps.
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