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1. Introduction
The study item for provisioning of low-cost MTC UEs based on LTE targets 20 dB improved coverage for stationary low-cost MTC UEs using very low rate traffic with relaxed latency requirements [1]. This contribution provides additional PUSCH link results. The results confirm the observations in the agreed text proposal for TR 36.888 on PUSCH [2].
2. Discussion
We have performed link simulations for PUSCH with simulation assumptions according to Table 1. The results are captured in Table 2.
Table 1: Simulation assumptions for PUSCH
	Parameter
	Value

	System bandwidth
	10 MHz

	Carrier frequency
	2 GHz

	Antenna configuration
	1x2, low correlation

	Channel model
	AWGN, EPA

	Doppler spread
	1 Hz for EPA

	Number of UL RBs
	1

	Transport block size
	104 bits

	Transmission mode
	TM1

	Frequency tracking error
	200 Hz

	Channel estimation
	Ideal channel estimation, realistic single-subframe channel estimation

	The minimum required SINR
	-21.3 dB (for 1 PRB, corresponding to -24.3 dB for 2 PRB)


Table 2: Simulation results for PUSCH @ -21.3 dB SINR
	
	Ideal channel estimation
	Real channel estimation

	AWGN
	~1500 bps (70 repetitions in average)
	95 bps (~1100 repetitions in average)

	EPA 1 Hz
	~1400 bps (74 repetitions in average)
	88 bps (~1200 repetitions in average)


Multi-subframe channel estimation ought to perform significantly better than single-subframe channel estimation, which means that these results can be seen as upper and lower bounds for the performance that can be expected.

We also performed simulations with a larger transport block size (718 bits transmitted on 6 PRBs) but this did not achieve any further coverage gain compared to the case above (104 bits transmitted on 1 PRB).
3. Conclusions

Our simulation results confirm the observations in the agreed text proposal for TR 36.888 on PUSCH [2].
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