3GPP TSG-RAN Working Group 1 #36
Tdoc R1-040354

Malaga, Spain
February 16-22, 2004

Source: 
Ericsson


Title:
Comment on COST 231 WI path loss model 

Agenda Item:
9

Document for:
Discussion 

1. Introduction

In [1], it is stated that an error may be present in the COST 231 [2] Walfisch-Ikegami path loss model and that this error may have propagated into TR 25.996 [3]. Here an explanation for the model is given, and it is also pointed out that the COST 231 model is indeed correct.

2. The COST 231 path loss model

The Ikegami model [4] is based on the assumption that there are two rays: 

A) diffracted 

B) diffracted and reflected 

These two rays are added in power. Now one must be aware of that the diffraction model is based on the knife-edge model, giving rise to an attenuation of 6 dB at the LOS-NLOS boundary for a single diffracted ray (A). 

But, this attenuation at the LOS-NLOS boundary has already been taken care of in the LMSD part of the model and must not be added again in the LRTS part of the model, see eq. (2) in [1].

Thus, the loss according to the Ikegami model must be reduced some dB in order to handle this problem. In the COST 231 path loss model this is done by applying a reflection loss, Lr = 0.5

In the Ikegami paper [4], the value Lr = 2 is recommended. From a physical point of view Lr should not be less than 1. 

By comparing the relative signal-strength at the LOS-NLOS boundary when using Lr = 0.5 and Lr = 2 for the sum of the two rays A and B, where the amplitude B is divided by Lr, one will get a difference that is 6 dB, which is the expected results. 
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· Before the knife-edge A and B has the amplitude 1. 

· After the knife-edge A and B has the amplitude 0.5 due to diffraction-loss at the LOS-boundary after the reflection ray B has the amplitude 0.5/Lr. 

3. Conclusions

In this contribution we have explained the difference of the COST 231 Walfisch-Ikegami NLOS model compared to the original Ikegami model. It is also shown that the difference of 6dB reported in [1] is indeed taken care of in the LMSD part of the COST 231 model and should therefore not be added again in the LRTS part of the model .
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