Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG1 #47
R1-063450
November 6th-10th, 2006
Riga, Latvia
Agenda item: 
4
Source: 
QUALCOMM Europe
Title: 
Performance of MBMS with Partial SFN Operation
Document for:
[Support material for LS reply]
Summary
This document presents the performance of MBMS with full and partial SFN operation.
1 Simulation Assumptions
The simulation assumptions are given in the following tables.
	Parameter
	Value

	Number of Cells
	57

	Number of users per cell
	10

	Bandwidth
	5 MHz

	Number of Rx Antennas
	2

	Number of Tx Antennas
	1

	TTI
	1 ms

	FFT Size
	512

	Number of guard carriers
	212

	Number of pilot sub-carriers per symbol
	50

	Number of data sub-carriers per symbol
	250

	Number of OFDM symbols per TTI
	12

	Cyclic prefix
	16.6 us

	Channel estimation loss
	1 dB

	Channel Model
	GSM Typical Urban

	Link-to-System Mapping
	Exponential Effective SNR


Table 1

System Simulation Assumptions

The channel delay and power profiles are given in Table 2.

	Channel Model
	Path 1 (dB)
	Path 2 (dB)
	Path 3 (dB)
	Path 4 (dB)
	Path 5 (dB)
	Path 6 (dB)

	TU
	-3 
	0
	-2
	-6
	-8
	-10


Table 2

Normalized Power Profile

The deployment scenario is listed in Table 3.

	Scenario
	Carrier Frequency
	Site-to-site Distance

(m)
	Penetration Loss

(dB)
	Speed (km/hr)
	Propagation Model

	D3
	2 GHz
	1732
	20
	3
	L = 128.1 + 37.6 Log10(R)


Table 3

Deployment Scenarios

	Modulation
	Code Rate
	
	Modulation
	Code Rate

	QPSK
	1/8
	
	64QAM
	3/8

	QPSK
	1/7
	
	64QAM
	2/5

	QPSK
	1/6
	
	16QAM
	2/3

	QPSK
	1/5
	
	64QAM
	4/9

	QPSK
	1/4
	
	16QAM
	3/4

	QPSK
	1/3
	
	64QAM
	1/2

	QPSK
	2/5
	
	16QAM
	4/5

	QPSK
	1/2
	
	64QAM
	11/20

	QPSK
	3/5
	
	64QAM
	3/5

	QPSK
	2/3
	
	64QAM
	27/43

	16QAM
	1/3
	
	64QAM
	2/3

	QPSK
	3/4
	
	64QAM
	17/24

	QPSK
	4/5
	
	64QAM
	3/4

	16QAM
	1/2
	
	64QAM
	4/5

	64QAM
	1/3
	
	
	


Table 4:
Modulation and Code Rates
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System Simulation Results
System simulation results are obtained for full SFN, where all cells transmit the same information, and for reduced SFN, where only the fraction of the cells transmits the useful information. The considered reduced SFN cases are 90% and 50%, where the signal from 90% and 50% of the cells, respectively, are combined. The cells used to combine the received signal are randomly picked, except for the best serving cell.
The results are presented in the following figure and table.
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Figure 1
Coverage vs. Supportable Data Rate
	Scenario
	Spectral efficiency (bps/Hz)

SFN 100%
	Spectral efficiency (bps/Hz)

SFN 90%
	Spectral efficiency (bps/Hz)

SFN 50%
	Spectral efficiency (bps/Hz) 

Cell-specific MBMS

	D3
	95% coverage
	0.92
	0.82
	0.45
	0.29

	
	90% coverage
	1.41
	0.92
	0.56
	0.42


Table 5

90% and 95% Coverage for SFN
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Summary
In this document we have shown the system performance of MBMS with full and partial SFN. 
The reduced SFN introduces a significant spectral efficiency degradation: 

· For 95% coverage: ~10% for SFN 90% and ~50% for SFN 50%.  
· For 90% coverage: ~35% for SFN 90% and ~60% for SFN 50%.
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