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1. Introduction

In a multicast/broadcast single frequency network (MBSFN), transmissions from individual cells combine to produce a single effective multipath channel from the network to the mobile device.  In [1], multipath intensity profiles (MIP’s) were derived from system simulations for the ‘worst’ 5% of users as defined by an SNR-related metric.  In this contribution, an MBSFN channel model is proposed which is based on the multipath intensity profile from [1].

2. Simulations

The system parameters used in [1] to derive the multipath intensity profile can be found in Table 1. 

	Parameter
	Units
	Value

	Carrier Frequency
	MHz
	2000

	Inter Site Distance
	m
	1732 (Case 3)

	Bandwidth
	MHz
	5

	Penetration Loss (PL)
	dB
	20

	Cell Layout
	
	Hexagonal grid, 37 cell sites, 3 sectors per site

	Path Loss
	dB
	128.2 + 37.6log10(d(km))

	Lognormal Std Dev.
	dB
	8

	Inter-Site Shadow Corr. Coeff.
	
	0.5

	Intra-Site Shadow Corr. Coeff.
	
	1

	Channel Model
	
	Typical Urban (TU)

	BS transmit power
	dBm
	43

	BS # Antennas
	
	1

	BS Ant. Pattern
	
	LTE  - R1-050669, Table 2

	BS Ant. Gain
	dBi
	14

	BS Ant. 3dB Beamwidth
	degs
	70

	BS Ant. Front-Back Ratio
	dB
	20


Table 1 – System simulation parameters.

Figure 1 shows the average power of each arriving ray relative to the strongest arriving ray versus delay in microseconds for LTE Case 3 in [2]. The inter-site distance of the LTE deployment scenario in Case 3 is 1.73 km, and is the largest of the four deployments scenarios considered in [2]. 

In order to obtain the result in Figure 1, 5000 users were dropped randomly within the inner two rings of the simulated network. Using the Mutual Information per Bit (MIB) for QPSK modulation as a ranking measure, the average power density profile was recorded for the worst 5% of users. Rays with average relative powers less than -30dB were assumed to be of negligible importance and were omitted. 
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Figure 1- Multipath Intensity Profile for worst 5% of users.

3. Channel Model Proposal for MBSFN

As a practical matter, the delay resolution of the multipath intensity profile in Figure 1 was reduced by sampling to produce the 16-tap channel model given in Table 2.  As this channel model is based on system simulations of deployment scenarios using large cells, the model should in some sense capture the maximum delay spread that will typically be observed for MBSFN subframes.  Thus, we propose that the channel model in Table 2 be used to set performance requirements for MBSFN in extended delay spread environment.

	Extended Delay Spread

	Relative Delay [microseconds]
	Mean Power Relative to Strongest Delay [dB]

	0
	-2.6

	0.26
	0

	0.52
	-2.3

	1.04
	-4.7

	2.08
	-7.7

	3.00
	-8.9

	4.04
	-10.6

	5.08
	-11.2

	5.99
	-12.4

	7.03
	
-14.3

	8.07
	-16.4

	10.02
	-15.2

	11.98
	-17.6

	14.06
	-20.6

	16.02
	-22.2

	17.97
	-24.8


Table 2- Proposed MBSFN Channel Model for Extended Delay Spread Channels

4. Conclusion

A channel model has been proposed for setting performance requirements for MBSFN in extended delay spread environments.  As the model is based on system simulations using large cells, the model should capture the maximum delay spread that will typically be observed for MBSFN transmissions.  
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