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1. Introduction
In this contribution we study the interference between the IEEE 802.16m system and other system and determine their required minimum separation distance for allowed interference level. Due to the rapid development of communication technologies, communication systems to meet various requirements have been developed and produced. Each system has its own working frequency and bandwidth, various systems with close working frequencies may be unable to operate in normal fashion due to the mutual interference; therefore the study of interference effect has been continuously proposed and the determination of minimum separation distance between close communication systems is one of the important issues in the study.
2. Determination of Minimum Separation Distance
2.1 System Spectrum Distribution and Interference Evaluation
In the evaluation of frequency sharing, it is based on the permitted interference level at the antenna terminal of the interfered or victim system. In order to ensure satisfactory co-existence of the 802.16m system and other system, it is important to be able to predict the interference level between these two systems to reasonable accuracy. Various prediction processes and models have been discussed, proposed and accepted by international communication organizations; and can be utilized in the prediction of interference between systems. ITU-R Recommendation P.452-8 [2] that has been accepted and adopted by ITU and CEPT is an evaluation model to assess the interference on the radio systems at microwave frequencies.
The required minimum attenuation loss, in dB, of the interfering system on the victim system can be determined from the following equation [3]: 
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Pt:
the transmit power of the interfering system in the reference bandwidth, in dBW
Gt:
the transmitter antenna gain of the interfering system, in dBi 
Gr:
the receiver antenna gain of the victim receiver, in dBi
Lr:
Power loss of the interfering signal
Imax:
Maximum permissible interference power
The interfering signal power loss Lr for the 802.16 m interfering system can be derived through a power spectral density of the 802.16 m system. Assume the 802.16m system has N sub-carriers with rectangular pulse; its power spectral density can be expressed as:
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where
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 is the power of a single 802.16m sub-carrier and
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is the sub-carrier frequency spacing and 
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Assume the other system has a rectangular power spectral density as:
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where 
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are the transmitting power and the bandwidth of the other system.
In the following it shows the spectrum overlapping of the 802.16m and the other systems, where in the figure the bandwidth 
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is assumed to be smaller than the bandwidth of the 802.16m system.
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Fig. 1 PSD of 802.16m interferer overlapping PSD of other system

The interfering signal power attenuation can be expressed by the spectrum overlapping ratio as:
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2.2 The Prediction of Minimum Separation Distance 

From the predicted interfering signal power attenuation loss as derived in the above, the antennas gains of the interfering and the victim systems it can determine the minimum separation distance required between systems to ensure their co-existence with proper system performance.
The free space path loss can be found from the following equation:
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where c is the light velocity in meter, 
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is the system’s center frequency (
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) and d is the distance in meter.

By using the derived equations (1) – (5) we list in the following the simulation results of the minimum required separation distance between these two systems when the interfering signal power varies from 0 dBW to 17 dBW. In the simulation it assumes that it has cluster loss of 20 dB in the communication path and it has return loss of 70 dB or 50 dB on the transmitting and receiving antenna.
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Fig. 2 Minimum Separation Distance (clutter loss=20dB)

The parameters used in the simulations are listed in the following table
	Spectrum parameters of 802.16m system
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	10.24kHz

	N
	1024

	Parameters for 
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	2500 MHz
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Text Proposal for the ‘Multi-Radio Coexistence’
===================Start of Proposed Text======================

17 Solutions for Co-deployment and Co-existence 

17.x  Determination of Minimum Separation Distance between Two Systems
17.x.1  System Spectrum Distribution and Interference Evaluation
In the evaluation of frequency sharing, it is based on the permitted interference level at the antenna terminal of the interfered or victim system. In order to ensure satisfactory co-existence of the 802.16m system and other system, it is important to be able to predict the interference level between these two systems to reasonable accuracy. Various prediction processes and models have been discussed, proposed and accepted by international communication organizations; and can be utilized in the prediction of interference between systems.
17.x.2  The Prediction of Minimum Separation Distance between Two Systems
From the predicted interfering signal power attenuation loss as derived in the above, the antennas gains of the interfering and the victim systems it can determine the minimum separation distance required between systems to ensure their co-existence with proper system performance.
===================End of Proposed Text======================
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