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1. Introduction

DL RS structure for the unicast transmission has been discussed extensively and the working assumption has been agreed.  Additionally a working assumption for the RS design for MBSFN transmission with a 15kHz subcarrier spacing was decided at WG1#48.  This contribution proposes the RS design for MBSFN for the 7.5 kHz subcarrier spacing.  Two RS structures were compared by simulation. The recommendation is that the same overhead (12.5%) should be used as the 15kHz sub-carrier spacing MBSFN mode.
2 Patterns Considered

Two pilot patterns with overheads of  1/8 and 1/9 as shown in figure 1 were considered respectively. 
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Figure 1 RS structures 
3 Link Level Analysis

We evaluate the channel estimation performance in the link level simulations.  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
	7.5 kHz

	Symbol duration
	Useful part
	133.34 µs

	
	CP length
	33.34 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
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Figure 1: Goodput curves for TU 3km/h
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Figure 2: Goodput curves for TU 30km/h
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Figure 3: Goodput curves for TU 120km/h
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Figure 4: Goodput curves for TU 350 km/h

We see that pattern 2 generally has better overall performance than pattern 1 for velocities less than or equal to 120 km/h.  However for velocities of 350 km/h the increased temporal spacing in pattern 2 makes it unable to transmit more than 1 bit/s/Hz.  
4 Conclusions

We recommend the use of Pattern 1 for Dedicated RS symbols.  Note that channel estimation will be greatly improved by using the information from previous or subsequent TTI however the maximum velocity supported remains unchanged.  .
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