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1. summary

We provide some preliminary simulation results that augment those of [
] and that further illustrate the behavior of MBMS transmissions using the same time-frequency resources.  We observe:

· Macro diversity transmission on the same time-frequency resource can dramatically improve performance over single cell transmission.  Only a few cells are needed to provide performances on the order of 10x better than single cell.

· Macro diverse transmission has diminishing gains as the number of diversity cells increases.

2. Simulation results and discussion

We examined the performance of 1x2 antenna systems in a 5 MHz bandwidth, 3 sectored site where users occupy a single served sector (cell).  At each position in the cell (a “drop”), an effective SINR is calculated for all subcarriers using the EESM method (described in [
]), and then the ideal modulation and coding state (MCS) is selected.  Repetition is used to reach the MCS target. The CDFs of the 1% capacities of each drop are then calculated.  

The link level behavior is assumed to be ideal: ideal channel estimation is used, there is no inter-symbol interference, desired cells are perfectly synchronized, etc.  However, overheads due to the cyclic prefix and the number of usable subcarriers are accounted for (and based on [
]).  Detailed simulation assumptions are in the appendix.

As was done in [1], we simulate case 3 of [3, section A.2] but use a 5 MHz channel.  The channel model used is a quasi-static version of the urban macrocellular SCM [
].  We assume the channel is constant during a TTI, but fading samples are independent.  This means that the results are pessimistic in that there is no interleaving gain. 

Figure 1 shows the CDF of 1% capacity delivered from all cells to the UEs in the served cell.  We observe that transmission from a single cell has relatively poor performance (much less than 1 Mbps at 5% outage).  However, when 3 cells transmit, the coverage improves dramatically (over an order of magnitude).  This is predictable, since the additional cells provide more desired signal power as well as delay diversity, and are no longer interference sources.  Additional cells continue to significantly improve perfromance until around 10 cells are transmitting.  Beyond this point, more cells provide little gain: 20 cells only marginally improves performance.
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Figure 1 E-MBMS Capacity over Serving Area
3. Reference

4. appendix: simulation and Channel Model assumptions

	Parameter
	Explanation/assumption
	Comments

	Cellular layout
	19 Sites, 3 Sectors
	Hexagonal grid

	Simulation type
	Snapshot, 10000 Drops
	1000 Samples per Drop

1% Capacity Tracked per Drop

	Cell radius
	1730 meters
	

	Antenna Pattern
	3 Sector SCM
	Front-to-back-ratio=20dB

Half-power-beamwidth=70( 

	Propagation Model
	SCM System Level [4]

Urban, 8( A.S.
	

	Speed
	Quasi-Static
	Channel is constant during a TTI; fading samples are independent

	Number of FFT Bins
	512
	

	Channel Estimation
	Ideal
	

	Inter-Symbol Interference
	None
	

	Usable Carriers &

 Cyclic Prefix
	Per [3], section 7.1.1
	

	Penetration Loss
	20 dB
	

	Carrier frequency
	2GHz
	

	Node B antenna gain
	14dB
	

	Noise Figure
	9 dB
	

	Cell transmit power 
	20Watts
	

	Antenna Boresight 
	points toward flat side of cell.
	

	Capacity Calculation
	EESM
	

	Interferers
	All cells transmit full power
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