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1. Introduction 

In OFDM-based Multicast, the modulation and coding state (MCS) selection is important to improve the spectrum efficiency. In this paper, we investigate this issue.   

2. Link Adaptation 

Since the number of cells that may be turned on in an EMBMS single frequency network (SFN) is different, (ranging from single cell transmission to the simulcast over a wide area), the dynamic range of the supportable MCS is quite large. 

In Fig.1, we show some example results of the effective spectrum efficiency when different numbers of cells are turned on.   We show the coverage vs. the number of bits per Hz that may be transmitted in a desired cell when 1, 4, 8, or all cells transmit in the SFN.  (Cells that do not transmit in the SFN are assumed to be interference.)  Additional simulation assumptions are in the Appendix.
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Fig. 1 Spectrum Efficiency vs. Number of Turned-on Cells

It is seen that in the single cell case, it is better to use a conservative MCS due to the low SINRs at the edge of coverage. However, in the simulcast case, we should use an aggressive MCS due to the high SINR at the edge of coverage. Therefore, we observe that the dynamic range for the best MCS state is quite large.  Hence, in different MBMS transmission scenarios, a suitable MCS state should be determined. Note that, in Fig. 1, we only show the effect of the number of transmitting cells in the SFN. However, the cell size, number of users should also affect the suitable MCS state. 

On the other hand, since R6 MBMS does not have any feedback information (except counting results), the network has no way to determine the suitable MCS. Although it may be pre-configured for different scenarios, this would seem to be inefficient in EMBMS, due to the highly variable MCS states that can be supported.

Hence, we propose to investigate link adaptation mechanisms for EMBMS, including efficient, low overhead, ways to obtain MCS feedback from MBMS UEs.   

3. Conclusion

The following text may be captured in the TR:

“Efficient ways to determine the suitable MCS for MBMS transmissions should be investigated, e.g., via uplink feedback (L1/L2)”.

Appendix

The system simulation parameters are as follows:

	Parameter
	Explanation/assumption
	Comments

	Cellular layout
	Hexagonal grid, 3-sector sites
	57 sectors (3 rings)

	Simulation type
	Snapshot
	10,000 drops

	ISD
	2800 meters
	

	Antenna Pattern
	Gain=min (12((/(3dB)^2,20)
	Front-to-back-ratio=20dB

Half-power-beamwidth=70 degrees

	Propagation Model
	PL=128.1+37.6log10(d)
	D in Km

	Lognormal std.
	8dB
	

	Correlation between sectors
	1
	

	Site-to-site correlation
	0.5
	

	Carrier frequency
	2GHz
	

	BS antenna gain
	14dB
	

	Noise
	None
	Assuming interference limited

	BS total power 
	17Watts or 42.3dBm
	

	Antenna Bore-sight pointing towards flat side of the cell.
	
	

	Users dropped uniformly in the whole cell
	
	

	Penetration Loss
	10dB
	


The serving cells for each mobile drop are selected as the cells with the best average SNR.  

Parameters used to compute the coverage are:

	Parameters
	Value

	Channel
	6-ray TU model 

	Mobile Speed
	3 km/h

	Channel Estimation
	Ideal

	Number of TTIs per Mobile Drop
	10000

	Number of Mobile Drops
	2,000

	FER Requirement for Coverage
	1%

	TTI length
	0.5 ms

	Carrier Bandwidth
	5Mhz 

	FFT size
	256

	CP 
	16.67 us

	Number of OFDM Symbols/TTI
	6

	Control overhead
	20%


In following table, the simulated MCS states are listed. 

	SINR Threshold
	Modulation and

Effective Coding level

(bits/symbol)

	-9
	0

	-8
	0.0625 (R=1/32, 4QAM)

	-7
	0.125 (R=1/16, 4QAM)

	-5
	0.25 (R=1/8, 4QAM)

	-2
	0.5 (R=1/4, 4QAM)

	1
	1 (R=1/2, 4QAM)

	4
	1.5 (R=3/4, 4QAM)

	6
	2 (R=1/2, 16QAM)

	8
	2.5 (R=5/8, 16QAM)

	10
	3 (R=3/4, 16QAM)


