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1 Introduction
In this contribution, we provide link simulation assumptions for RSRP and RSRQ accuracy studies for low-cost MTC UE with 1 Rx.
2 Intra-frequency RSRP/RSRQ Simulation Assumptions for FDD
The proposed assumptions for studying the FDD intra-frequency RSRP/RSRQ performance for low-cost MTC with 1 RX are based on earlier RAN4 work on the cell identification in Rel-8, with the only difference in the number of receivers at the UE.
· Proposal 1: Conduct RSRP and RSRQ link simulations for FDD and 1 Rx with the simulation assumptions in Section 2.
Table 1: Simulation parameters for RSRP/RSRQ measurement accuracy studies
	Parameters
	Value
	Comments

	Frame structure type
	1
	FDD

	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
	

	Measurement sampling rate
	
	Implementation dependent (NOTE 1)

	L3 filtering
	disabled
	

	Transmit antenna
	1
	

	Receive antennas
	1
	

	DRX/DTX
	OFF
	DRX/DTX to be considered at later stage

	Propagation conditions
	AWGN, ETU and EPA
	

	Doppler Frequency: ETU and EPA
	70 Hz and 5 Hz
	

	CP length
	Normal
	

	Carrier frequency
	2 GHz
	

	Ec/Iot
	-6 dB … 3 dB
	AWGN noise 

	NOTE 1: Companies are requested to provide the details of the measurement sampling rate for interpretation and comparison of the results


2.1 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. 

3 Intra-frequency RSRP/RSRQ for Half Duplex FDD

For half duplex FDD, more discussions on details for a typical half duplex FDD configuration are needed.
·  Proposal 2: Conduct RSRP and RSRQ link simulations for half duplex FDD and 1 Rx when the half duplex FDD configuration details are decided.

4 Summary

The following have been proposed in this contribution:

·  Proposal 1: Conduct RSRP and RSRQ link simulations for FDD and 1 Rx with the simulation assumptions in Section 2.
· Proposal 2: Conduct RSRP and RSRQ link simulations for half duplex FDD and 1 Rx when the half duplex FDD configuration details are decided.
5 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.
