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1. Introduction 
This contribution presents simulation results on the number of repetitions required by PUSCH operating in coverage enhanced mode based on the simulation assumptions agreed in [1].
2. Simulation Results
The effect of cross subframe channel estimation to the number of PUSCH repetitions are explored in this contribution.  The simulation assumptions are summarized in the Appendix.
The PUSCH baseline performance without coverage enhancement (i.e. 0 dB gain) and no repetition is plotted in Figure 1.
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Figure 1: Baseline PUSCH performance
The required SNR for 10% BLER is 2.8 dB for TBS of 72 bits.
For coverage enhancement, the repetitions samples are firstly combined 3 subframe (sliding window) worth of PUSCH at symbol level and then demodulate these combined repetitions to produce the LLR soft bits.  The LLR are then cumulatively combined.

The number of repetitions required for PUSCH at different required gain with 1, 4 and 8 cross subframe channel estimations are summarised in the table below.
	Required Gain (dB)
	Cross-SF Channel Estimation
	Required Repetitions

	6
	1
	4

	12
	1
	28

	18
	1
	330

	6
	4
	4

	12
	4
	20

	18
	4
	220

	6
	8
	4

	12
	8
	20

	18
	8
	180


It is observed that cross subframe channel estimation reduces the number of PUSCH repetitions when the required gain is large.

3. Conclusion

In this contribution we produce simulation results for the required number of repetitions for PUSCH.
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Appendix A

Simulation assumptions used in this contribution are summarized in 

Table 1: PUSCH simulation assumptions

	Assumptions
	Value

	Duplex
	FDD

	Channel model
	EPA

	Doppler frequency
	1Hz

	Frequency tracking error
	100Hz

	MCS
	5

	TBS
	72

	Resource allocation
	1 PRB

	Cross-subframe channel estimation
	1(no cross SF CE), 2, 4, 8

	Antenna configuration
	1x2

	IR or CC combining
	Not used

	Symbol level combining
	used

	LLR combining
	used

	Frequency hopping
	Not used

	Frequency dependent channel estimations
	No 

	Target BLER
	10%


