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1. Introduction

The channel model document [1]  has recommended the path loss model to be used. But in terms of the frequency dependence the requirement is not consistent.  Considering the potential bandwidth of MBWA (up to 3.5 GHz), the frequency dependence of the path loss is  an important issue and deserves being clarified, so that evaluation can be performed pertinent to the operating frequency and bandwidth of the proposed systems. We start we some text change for the channel model document in the following.

2. Concerned Text and Proposed Addition
Addition of a new section titled   Path Loss Models

The rational is the following:

Pp 26[1]

“

1.
The macrocell  pathloss is based on the modified COST231 Hata urban propagation model:
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where 
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is the BS antenna height in meters, 
[image: image3.wmf]ms

h

 the MS antenna height in meters, 
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is the carrier frequency in MHz, d is the distance between the BS and MS in meters, and C is a constant factor (C = 0dB for suburban macro and C = 3dB for urban macro). Setting these parameters to 
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= 32m, 
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= 1.5m, and 
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=1900MHz, the path-losses for suburban and urban macro environments become, respectively, 
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. The distance d is required to be at least 35m. “
Assume 32 meters for base station antenna and 1.5 meter for the mobile antenna for  the macrocell  environments and use

[macrocell.suburban]  PL(dB) =33.81*log10(fc)-79.4+ 35.04log10(d);

[macrocell.urban]       PL(dB) =33.81*log10(fc)-79.4+3+35.04*log10(d)

pp 27[1]

“

1. The microcell NLOS pathloss is based on the COST 231 Walfish-Ikegami NLOS model with the following parameters: BS antenna height 12.5m, building height 12m, building to building distance 50m, street width 25m, MS antenna height 1.5m, orientation 30deg for all paths, and selection of metropolitan center. With these parameters, the equation simplifies to: 


PL(dB) = -55.9 + 38*log10(d) + (24.5 + 1.5*fc/925)*log10(fc).  

The resulting pathloss at 1900 MHz is: PL(dB) = 34.53 + 38*log10(d), where d is in meters.  The distance d is at least 20m.  A bulk log normal shadowing applying to all sub-paths has a standard deviation of 10dB.

The microcell LOS pathloss is based on the COST 231 Walfish-Ikegami street canyon model with the same parameters as in the NLOS case. The pathloss is 


PL(dB) = -35.4 + 26*log10(d) + 20*log10(fc)

The resulting pathloss at 1900 MHz is PL(dB) = 30.18 + 26*log10(d), where d is in meters.  The distance d is at least 20m.  A bulk log normal shadowing applying to all sub-paths has a standard deviation of 4dB.”
Assume base station antenna 12.5 meters and mobile station 1.5 meter for microcell environments and use

[microcell.los]         PL(dB)= -35.4 + 20*log10(fc)+26.0*log10(d)

[microcell.nlos ]       PL(dB)= -55.9 + (24.5 + 1.5*fc/925.)*log10(fc)+ 38.0*log10(d)

Pp27 [1] “ The following assumptions are made for the indoor pico-cell environment.

1. The indoor path loss is based on the COST 231 model: 
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where R is the distance between BS and MS in meters, n is the number of penetrated floors (n=4 is an average for indoor office environment).”

No specification of heights for the base station and mobile station for indoor environment and use

[indoor] 
PL(dB) =37+18.3+30.0*log10(d)
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Figure: Path gains for different environments as compared with free space for fc=2 .0 GHz

3.Further Issues

All reference to path loss should be made to the new section. Remove path loss models that does not contain frequency as parameter.

As 4 of the five models are continuous functions of carrier frequency,  it is important to specify the applied bandwidth to ensure a fair comparison of the simulation results. This is not only necessary for the path loss but also for the fading process, where the Doppler spectrum depends on the frequency, too.

4. Recommendation

1.) Adopt the proposed categories of path loss and the corresponding formulation

2.) When FDMA is used in any form in a proposal, the corresponding evaluation shall use the correct central frequency for each channel. 

3.) When FDMA is not used,  the simulation shall use central frequency for channel with bandwidth less than 5 MHz to compute the path loss and Doppler frequency. For proposal deploying frequency band wider than 5 MHz, methods of modeling the path loss and fading need be proposed to and reviewed by  IEEE 802.20

5. Reference

[1] Channel Models for IEEE 802.20 MBWA System Simulations – Rev 08r1
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