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	SUMMARY

	Last WG-F meeting brought us to investigate two action items. One is identify the performance degradation of AeroMACS with narrow band interference signals such as continuous wave (CW). As the measurement results, AeroMACS can continue the communication with 20 dB higher CW interfererence than desired signal level. 

Other is the investigation of Aeronautical Mobile Telemetry (AMT) used in the Europe. This paper shows the specification of AMT.


1. INTRODUCTION

1.1 We are investigating the compatibility among various radio systems related on the aeronautical systems. 5 GHz band is especially focused on the future aeronautical communications. The frequency allocation of this band is expressed as Table 1.
Table 1 Frequency Allocation from 5000 to 5150 MHz
	Frequency (MHz)
	Purpose
	Usage

	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)
Wireless Access System in Japan(until 2017)
AeroMACS
CNPC Llnk for UAS

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

Aeronautical Radionavigation
	MLS
AMT
Feeder link for satellite
AeroMACS


1.2 In the last meeting, we briefly explained our measured data of the performance degradation of AeroMACS communications in case of channel co-use scenario. A fundamental characteristics in case of narrow band interferer was not clear. This paper shows some measurement results of performance degradation of AeroMACS caused by the narrow band interferer.
1.3 Additionally, we receive a task to investigate the specification of Aeronautical Mobile Telemetry (AMT) as the action item 32-4. This paper also provide the information on it.
2. DEGRADATION OF AEROMACS CAUSED BY NARROW BAND INTERFERENCE

2.1 We measured throughput of AeroMACS proto-type with Continuous Wave (CW) interference signal. Figure 1 shows the degradation of throughput of AeroMACS in case of various ratio of Desired / Undesired Signal level. We can see the throughput is not affected up to -20 dB of  D/U ratio (Interference level is 20 db higher than the desired signal level).
2.2 We also tested pulsed interference signal. We found lower duty cycle provides smaller D/U ratio of the threshold of degradation. The phenomena are explained as the probability of the collision between time division communication and interference.
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Figure 1  Degradation characteristics of AeroMACS throughput caused by CW interference sign
3. SPECIFICATION OF 5 GHZ AERONAUTICAL MOBILE TELEMETRY

3.1 ITU-R M.1459 shows the mitigation techniques between AMT and Satellite services in 1 GHz and 2 GHz. However, it doesn’t mention the characteristics of 5 GHz AMT.

3.2 According to the action item 32-4 of last WG-F meeting, we started to collect the information of AMT in 5 GHz all over the world. There is no allocation in Japan because we generally use 2 GHz band for this purpose. We also ask some members of WG-F to provide the information in other countries. 
3.3 The specification of AMT in France is described in the Table 2. The system includes anti-jamming function using coded modulations. Therefore, the system is durable to receive the relatively higher interference. We will execute the interference test of AeroMACS caused by the AMT until next meeting.
Table 2  AMT specifications

	Channel bandwidth
	4 x 8 MHz (5126, 5135, 5144, 5153MHz)

	Modulation
	Single Carrier-SOQPSK or COFDM-QPSK

	Emitted Power
	10 W

	Aircraft antennas
	One antenna on the bottom and another antenna on the top of the aircraft
Gain: 0 dBi 
Cable loss
2 dB

	Ground antenna
	Steering Parabolic antenna (2.4 m diameter)

	Throughput expected
	20 Mbps downlink

	Deployment
	Tests aircraft (16 to 25 aircraft for Airbus), but maximum 3 in flight at the same time

	Coverage area
	France (4 antennas in Toulouse, 1 in Martigues, 2 in Bordeaux, 1 in Saint-Nasaire, 1 in Tarbes)

	Remarks
	Jamming protection


3.4 However, we cannot find any other AMT characteristics in 5 GHz band. We are still welcoming to receiving the information from other countries. 
4. ACTION BY THE MEETING

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