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1. Introduction

The discussion of the new WI in document [1] about Fixed Wireless CPE have already started in RAN4, which aims to develop the RF requirements specification and conformance test specification that are applicable to CPE-type UE.

In this contribution we give the analysis of both indoor and outdoor environments of the fixed wireless CPE, including the propagation scenario and the interference analysis.
2. Discussion

There are normally two types of CPE according to the deployment: indoor and outdoor. The outdoor type includes the outdoor unit and indoor unit. The two units are connected using special method. The indoor type usually lies on the desk, with different configuration. 

2.1 The environment of the outdoor type

In the outdoor environment, when considering the propagation, one is mainly interested in areas such as: urban, suburban, and rural areas. The fixed wireless CPE mostly used in small office (SOHO), large/small enterprise, business center in the city, so the outdoor environment is mostly urban area. In the outdoor environment, the CPE is normally fixed on the top of the building (roof of the house), using the directional antenna with high gain. In the condition of low output power, the CPE can achieve long distance and good propagation quality both in line-of-sight and in-line-of-sight conditions. 
The condition of line-of-sight propagation is relatively simple with the most important factor of path loss.
In the condition of in-line-of-sight propagation, the loss is more complex. There are more factors to be considered. Because of the small distance, it is not necessary to consider the factor such as the terrain profile. However, the existence of the neighbor buildings, the roof of the house, and other obstacles must also be considered. The direct free space path, the reflections on the earth and buildings, and diffraction from the corners of the walls and from the tops of buildings are the most important factors to the final field formed at a receiver, due to radio wave propagation.   

2.2 The environment of the indoor type

The indoor type is the more important type and has more complicated propagation environment. Normally the indoor type stands or lies on the desk with different configurations. There are two scenarios: CPE inside the room and outside the room.
The indoor environment is different from the traditional outdoor radio channel in two ways: the space is smaller so the distance covered is much shorter, but the environment diversity is much greater for such a small range of distance between the transmitter and the receiver. Because of the structures of buildings, the nature and the layout of rooms, and most importantly, the characteristic of construction materials, the radio wave propagation in indoor has a more complicated multi-path propagation phenomena and structure in comparison to an outdoor environment to some extent.
The mechanisms related to electromagnetic wave propagation are diverse and complex, but can generally be summarized as: reflection, refraction, diffraction and scattering. Figure1 gives an example of the indoor radio wave propagation of CPE and the terminal UE system. 
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Figure 1 the propagation scenario of CPE inside the room
In Figure 1, the CPE lies inside the room. So the most important interference comes from the obstacle inside the room, for example the reflection, refraction, diffraction and scattering of the desks, lamps, standing pillar and so on.

When CPE lies outside the room, the most important interference comes from the reflection and diffraction of the wall, the obstacle inside the room and so on. Figure 2 is an example scenario.
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Figure 2 the propagation condition when CPE outside the room
3. Summary

In this document, the indoor and outdoor environment and the interference of the propagation channel of the fixed wireless CPE have been discussed. Because of the diversity and complexity of the indoor environment we propose to make further investigation of the indoor environment and recommend setting a new indoor propagation scenario for CPE type UE in RAN4. 
4. References


[1] RP-091224, Fixed Wireless CPE RF Performance Specification, Verizon, Motorola, Alcatel-Lucent, Nokia
_1331382219.vsd
CPE�

Desk�

Scattering�

Reflection�

Diffraction�


_1331457676.vsd
Desk�

CPE�

Wall�


