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	SUMMARY

	We are conducting the study or the demonstration to promote the exploitation of AeroMACS system in Japan. The services are planned to use the frequency band from 5091MHz to 5150 MHz in the first phase of exploitations. In the adjacent band below 5091MHz, the WG is now discussing the allocation of CNPS links for RPAS The allocation to the communication services from the satellite to the earth should be carefully discussed to establish the mitigation criteria between the service and other terrestrial and aeronautical services. 


1. INTRODUCTION

1.1 We are investigating the compatibility among various radio systems related to the aeronautical radio systems. 5 GHz band is especially focused on the application for future aeronautical communications. An AeroMACS system is the new aeronautical mobile communication systems to increase the communication throughput using WiMAX technologies[1]. We have been studied the availability of the system in Sendai airport [2] and demonstrate the performance of the system in Haneda airport in Japan [3]. 
1.2 The frequency allocation in 5 GHz band is expressed as Table 1. Some aeronautical radio services such as AeroMACS or CNPC Link are expected to launch near future. In the SARPs of AeroMACS, the frequency band is specified as “the band from 5030 MHz to 5150 MHz in channels of 5MHz bandwidth”[1]. To promote the deployment,  we are planning to use the higher band from 5091 to 5150MHz in the first phase as following to the Radio Regulation of ITU and as keeping the mitigation criteria to CNPC links.

Table 1 Frequency Allocation from 5000 to 5150 MHz
	Frequency (MHz)
	Purpose
	Radio service

	5000-5010
	Aeronautical Mobile-Satellite (R)

Aeronautical Radionavigations

Radionavigation-satellite (Earth to Space) 
	Feeder link for satellite

AeroMACS in US

	5010-5030
	Aeronautical Mobile-Satellite (R)

Aeronautical Radionavigation

Radionavigation-Satellite (Space to Earth)
	Feeder link for satellite

AeroMACS in US

	5030-5091
	Aeronautical Mobile (R)

Aeronautical Mobile-Satellite (R)

Aeronautical Radionavigation
	Microwave Landing System (MLS)
AeroMACS
CNPC Link for UAS

	5091-5150
	Aeronautical Mobile
Aeronautical Mobile-Satellite (R)

Aeronautical Radionavigation
	MLS
AMT
AeroMACS


1.3 Under these conditions, we are waiting for the detailed information of satellite link for CNPC links in 5 GHz. However, Therefore, the latest WP presented in the FSMPWG3 only informed the concept of the channel sharing and has finished without any concent of the allocation for the satellite services[4]. 
1.4 To consider to co-exist the AeroMACS and newly-planned satellite services, we would like to discuss on the allocation of the service, especially the service from the space to the earth.
2. DISCUSSION
2.1 From the principle of radio propagation, a distance from a transmitter to a receiver is an important factor to obtain sufficient signal strength to establish the connection. The distance from a satellite to the system on the earth is extremely larger than that between terrestrial stations. Under these conditions, an RPAS earth station will be located nearer to the terrestrial station than the satellite stations.
2.2 To use the different services simultaneously, usually, we set the frequency separation among the services. The desired signal from the satellite will be attenuated by the long distance propagation. However, the low power spurious from the terrestrial station has greatly low attenuation in comparison to the satellite services. As the result, signal to noise ratio for the satellite channel might suffer the interference from the spurious from the terrestrial services. So, the spurious emission to the adjacent channel for the terrestrial system must be restricted to avoid the interference to the satellite services (Space to Earth). 
2.3 Since recent 10 years, former ACP or CP has been discussing to establish the SARPs for AeroMACS. The spectrum mask for AeroMACS has already defined by the SARPs and the adjacent spurious level must be -50 dB lower than the spectral emission of the desired signal. Theoretically, it is not negligible level if the satellite service (Space to Earth) is located at the adjacent channel next to the AeroMACS.
2.4 On the other hands, the desired signal level of the satellite services (Earth to Space) will have a much higher level than the spurious of the AeroMACS. When both signals will reach the satellite, the signal to interference ratio will be kept in spite of the long distance propagation.
2.5 To realize the mitigation criteria, the new satellite service (Space to Earth) must be　allocated with careful consideration to harmonize the other aeronautical services in 5 GHz band because the condition for mitigation criteria for the satellite service  (Space to Earth) would be more stringent than other services. The satellite service  (Space to Earth) will need some guard band or other conditions to realize the compatibility in the worst case scenario.

2.6 When the satellite service (Space to Earth) will be allocated in 5 GHz band, it seems to be suitable to use the lower band near 5030 MHz because the satellite service (Space to Earth) has already allocated from 5010-5030 MHz. 
3. ACTION BY THE MEETING

3.1 The meeting is invited to note and review the contents of this paper.

3.2 The author would like to ask the members to give the information of the satellite links in 5 GHz band.
— END —
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