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1. Introduction

DL RS structure for the unicast transmission has been discussed extensively and the working assumption has been agreed. However the RS design for MBMS transmission has not been defined. In Sorrento meeting, several contributions were submitted to address this issue [1-3]. In this contribution we examine the performance of several different Reference Symbols (RS) structures for MBSFN in a mixed carrier case.  In this scenario we assume that only one 1ms subframe is used for SFN transmission and therefore that channel estimation must be performed using just the RS in this single subframe.  

The frequency selectivity experienced by a MBSFN channel is much larger than the unicast environment.  This is caused by the RF combining of the received signal from multiple transmitters with different propagation delays over the air.  Because of this the pilot density for this channel is expected to be much larger than the unicast pilot density.  In this contribution we evaluate 3 different pilot structures with the link level simulation based on the channel model proposed in [1]. The required pilot density in both the time domain and the frequency domain is proposed.  

2 Patterns Considered

We consider 3 pilot patterns, with overheads of densities ½, ¼ and 1/6th respectively, under the assumption that only the first two OFDM symbols in each subframe are used for unicast transmission. In the case where the one more OFDM symbols is required for the unicast transmission, the RS symbols can be shifted one OFDM symbol to the right.  


[image: image1]
3 Link Level Analysis

We evaluate the channel estimation performance in the link level simulaitons.  The channel model given in [1] is used to model the Case 3 environment.  The simulation assumptions are given in Table 1.  

Table 1. Simulation assumptions

	Bandwidth
	5 MHz

	Number of used subcarriers
	300 +DC

	Subcarrier spacing
	15 kHz

	Symbol duration
	Useful part
	66.67 µs

	
	CP length
	16.67 µs

	Modulation and Coding Rate
	QPSK Rate 1/2, 16QAM Rate 1/2, 64QAM Rate 2/3

	Turbo Code
	Max-log-MAP decoding with 8 iterations

	Antenna configuration
	1 at transmitter, 2 at receiver

	UE speed
	3 km/h, 30 km/h, 120 km/h, 350 km/h

	OFDM symbol timing
	Ideal

	Channel estimation
	1-D Wiener filter in frequency, 1-D Wiener filter in time

Estimated 2nd order statistics


3.1 Simulation Results

The simulation results are given in Figure 1-Figure 8. It can be seen that pattern-1 provides the best performance.  Both other patterns show an error floor at non-negligible block error rates. We can also see that pattern one performs well even at 350 km/h showing that the density in the time domain is still quite adequate.  Compared to the required RS density for unicast, the RS density for MBSFN should be much denser in the frequency domain. To limit the RS overhead in MBSFN the RS density in time can be reduced.  
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Figure 1: BLER curves for TU 3km/h
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Figure 2: Goodput curves for TU 3km/h
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Figure 3: BLER curves for TU 3km/h
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Figure 4: Goodput curves for TU 30km/h
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Figure 5: BLER curves for TU 120km/h
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Figure 6: Goodput curves for TU 120km/h
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Figure 7: BLER curves for TU 350km/h
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Figure 8: Goodput curves for TU 350 km/h
4 Conclusions

We recommend adopting pattern-1 as the RS design for MBSFN in the mixed mode. For 7.5 KHz dedicated MBSFN the pilot density will be investigated separately.
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