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1 Introduction
In this contribution, we provide link simulation assumptions for RSRP and RSRQ accuracy studies for Rel-13 eMTC.
2 Background

RAN4 has received LS from RAN1 to provide feedback on the achievable RSRP and RSRQ measurement accuracies and measurement times for Rel-13 low complexity UEs [1]. Since the simulation results from companies to RAN4 #74bis meeting were based on different simulation assumptions the results were diverse. It is therefore proposed that companies study the RSRP and RSRQ performance using the same simulation assumptions. 
3 Intra-frequency RSRP/RSRQ Simulation Assumptions for Rel-13 MTC
RAN4 shall study the RSRP and RSRQ measurement performance of Rel-13 low complexity UEs according to the simulation assumptions in Table 1.
· Proposal 1: Companies are encouraged to provide RSRP and RSRQ link simulations for Rel-13 MTC according to the following simulation assumption in Table 1.
Table 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
	

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

	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, …, -6 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. 


3.1 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]  
The definitions of ideal RSRP and RSRQ are provided in Annex A. 
· Proposal 2: RAN4 shall evaluate RSRP and RSRQ measurement accuracy performance according to the simulation assumptions in Table 1 and according to the performance metrics in Section 3.1. RAN4 LS response to RAN1 shall be based on these simulation results.  
· Proposal 3: RAN4 LS response on possibility of distinction among non-coverage enhancement and coverage enhancement of max. 3 non-zero levels using RSRP measurement shall be be based on simulation results according to simulation assumption in Table 1.  
4 Summary

The following have been proposed in this contribution:

· Proposal 1: Companies are encouraged to provide RSRP and RSRQ link simulations for Rel-13 MTC according to the following simulation assumption in Table 1.
· Proposal 2: RAN4 shall evaluate RSRP and RSRQ measurement accuracy performance according to the simulation assumptions in Table 1 and according to the performance metrics in Section 3.1. RAN4 LS response to RAN1 shall be based on these simulation results.  
· Proposal 3: RAN4 LS response on possibility of distinction among non-coverage enhancement and coverage enhancement of max. 3 non-zero levels using RSRP measurement shall be be based on simulation results according to simulation assumption in Table 1.  
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6 Annex A: Ideal RSRP and RSRQ

Ideal RSRP: The ideal RSRP is the true value that does not include any channel estimation noise but uses the same sampling rate as for the estimated RSRQ. 

Ideal RSSI: The ideal RSSI is an error free measure but uses the same sampling rate as for the estimated RSSI as explained below:

The aggregate ideal RSSI during L1 measurement period is the average of ideal RSSI in all OFDM symbols used for the measuring RSSI (i.e. estimated RSSI).
RSRQ is defined in TS 36.214 as: N x RSRP/RSSI; N is the resource blocks over which RSSI is measured; RSRP is measured per resource element as defined in TS 36.214. Ideal RSRQ is based on ideal RSRP and ideal RSSI.
