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Introduction
Coverage improvement techniques for low cost MTC have been discussed in RAN1 #72. Simulation assumptions for data channel PUSCH and PDSCH are agreed[1]. According to these simulation assumptions, in this contribution, we provide some simulation results for PUSCH and PDSCH.

Simulation results
In this section, we will focus on the repetition techniques for PDSCH and PUSCH. And give the simulation results to show how many retransmission times are required to meet the iBLER target under the low SINR constraint. 
Figure 1 gives the simulation results for PDSCH when the SINR is set to -19.3dB. The simulation assumptions are listed in table 1 in appendix. We choose realistic 1 subframe channel estimation. Simulation results show that to reach 10% BLER for PDSCH, over 40 times repetition is required.
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Figure 1 Repetition times vs. BLER with minimum required SINR -19.3dB for PDSCH.
Figure 2 gives the simulation results for PUSCH when the SINR is set to -24.3dB. The simulation assumptions are listed in table 2. Realistic 1 subframe channel estimation is chosen. Simulation results show that to reach 10% BLER for PDSCH, over 90 times repetition is required.
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Figure 2 Repetition times vs. BLER with minimum required SINR -19.3dB for PUSCH.

Observation: To get 10%BLER, the repetition times for PDSCH is over 40, while for PUSCH, the repetition times is over 90.

Conclusion
In this contribution, we give the simulation results for PDSCH and PUSCH repetition. 
Observation: To get 10%BLER, the repetition times for PDSCH is over 40, while for PUSCH, the repetition times is over 90.
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Appendix
Table 1 Simulation assumptions on PDSCH 
	Parameter
	Value

	System bandwidth
	10MHz

	Frame structure
	FDD 

	Carrier frequency
	2.0 GHz for FDD

	Antenna configuration
	2x2, low correlation for FDD;

	Channel model
	EPA

	Doppler spread
	1Hz

	MCS
	0
Note: We need to satisfy the traffic requirements agreed before

	Number of DL RBs
	6
Note: We need to satisfy the traffic requirements agreed before

	Transmission mode
	TM2

	Frequency tracking error
	100Hz or 20Hz

	Performance target
	10% iBLER

	Channel estimation
	1subframe channel estimation 

	The minimum required SINR
	-19.3dB for FDD;

	Output
	The amount of repetitions as well as other techniques to achieve performance target
At the minimum required SINR



Table 2 Simulation assumptions on PUSCH
	Parameter
	Value

	System bandwidth
	10MHz

	Frame structure
	FDD 

	Carrier frequency
	2.0 GHz for FDD

	Antenna configuration
	1x2, low correlation for FDD;

	Channel model
	EPA

	Doppler shift
	1Hz

	TBS
	42
Note: We need to satisfy the traffic requirements agreed before

	Number of UL RBs
	1 
Note: We need to satisfy the traffic requirements agreed before

	Transmission mode
	TM1

	Frequency tracking error
	100Hz or 20Hz

	Performance target
	10% iBLER

	Channel estimation
	Realistic 1 subframe channel estimation 

	The minimum required SINR
	-24.3dB for FDD;

	Output
	The amount of repetitions at the minimum required SINR
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