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1 Introduction
In this contribution we present initial link simulation results for PDSCH data transmission for Rel-13 low complexity and coverage enhanced UEs [1]. The simulations are based on different bundle sizes and include results with and without frequency hopping (RAN1#80 agreed to support frequency hopping for PDSCH).
2 Link simulations

The simulation assumptions are for the most part taken from [2]. The frequency hopping interval has been set to 20 ms in this contribution. The used parameter settings are summarized in Table 1 below.
Table 1: Parameters used in PDSCH link simulations

	Parameter
	Value in PDSCH simulations

	Number of packets transmitted
	1000

	System bandwidth
	10 MHz 

	UE receiver bandwidth
	6 PRBs

	Frame structure
	FDD 

	Carrier frequency
	2.0 GHz for FDD

	Antenna configuration
	2x1 (low correlation)

	Channel model
	EPA

	Doppler spread
	1 Hz 

	Transport block size
	504 bits (MCS5)

	Number of  PRBs
	6, fixed or hopping between channel edges

	Bundle sizes
	128/256/512 contiguous subframes

	PDCCH region
	3 OFDM symbols

	Frequency error
	100 Hz initial (but smaller after AFC)

	HARQ retransmissions
	OFF

	Channel estimation
	Practical

	Frequency hopping interval
	20 ms (when on)


The cross-subframe practical channel estimation algorithm is realized with an IIR filter with a time constant corresponding to ~6 subframes.
The initial simulation results are depicted in Figure 1 (without frequency hopping) and Figure 2 (with frequency hopping). As can be seen from Figure 1, in order to achieve a coverage enhancement target of 15 dB, corresponding to SNR=-14.3 dB, a bundle size around e.g. 512 may be needed without frequency hopping, depending on what BLER is targeted for data traffic. For frequency hopping, the required bundle size seems to be around halved for similar performance as without hopping.
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Figure 1: PDSCH link level performance for three different bundle sizes without frequency hopping.
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Figure 2: PDSCH link level performance for two different bundle sizes with frequency hopping.
3 Conclusion

Initial PDSCH simulation results have been presented. The results confirm that frequency hopping may be a useful feature in order to improve the performance in terms of repetitions needed for a desired BLER performance.
Proposals for further study: 

· Selection of suitable bundle sizes targeting different repetition levels corresponding to different coverage enhancement levels

· Selection of frequency hopping cycles and patterns.

· DMRS based transmissions, possibly enabling channel estimation based on both DMRS and CRS simultaneously.

· Benefits of reference signal boosting
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