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	Summary:

	At the last WG FM meeting, FM PT 48 proposed to develop a new ECC Report on Broadband DA2GC in which all relevant aspects, besides compatibility and sharing issues for which WG SE is responsible, could be described in detail. Elements for such an ECC Report were provided in Annex 7r1 of the FM PT 48 Progress Report (see FM48(11)043).
WG FM agreed that the ECC Report should be finalised by September 2012.


	Proposal:

	Proposed text for section 6.3.


	Background:

	See extract of WG FM #73 Minutes (FM48(11)045).









6.3	PROPOSAL FROM AERO3G [Future ETSI System Reference Document xxx ???]
see FM48(11)038

6.3.1 Introduction
The importance of connectivity between aircraft and ground for the airline business is growing fast. Passengers have made clear that they would benefit from on-board high quality internet access and that they are prepared to pay for the service provided that the price is considered reasonable. Apart from passenger related applications, airlines would also benefit from a high capacity communications link for non-safety of life operational data. Many applications to reduce operating costs and increase efficiency are denied airlines because of the present costs of providing an adequate link. 
There have been several attempts to provide connectivity but these have been frustrated mainly due to the cost of deploying and operating the necessary infrastructure; especially the cost of aircraft installation and operation.
Consumer devices, such as iPhone, are developing rapidly and offer easy WiFi connectivity. More and more passengers are carrying pocket devices that are convenient to use during even the shortest of flights.

6.3.2 Technical Description
General
The Aero3G system provides a direct air to ground communications link using the transparent Internet Protocol. Co-funded by the European Union, the original system was developed to operate in the frequency band 5091 – 5150 MHz but subsequently the design has been modified to operate in the higher frequency band 5855 – 5875 MHz.
It is a TDD system based on COTS equipment that complies with ETSI 3GPP R8 standards and has been ETSI certified in the 2.5 - 2.7 GHz band. A separate frequency converter is used to support operation in the 5855 – 5875 MHz band. The current UE modem is 3GPP R8 LTE compliant and may be 3GPP R9 LTE compliant via future software upgrade. Signal-in-space characteristics conform to these standards apart from the operating frequency band.
Flight testing of 3G technology has been successfully conducted in the 5091 - 5150 MHz band. Among other things, aircraft sorties were used to validate simulations. These simulations were subsequently used to provide performance predictions for the 5855 - 5875 MHz band. 
Through simulation it is estimated that the number of base stations required to provide pan-European coverage is 220. The cell size is approximately 150 kms but this may be extended to 280 kms, using directional antennas, to support continuous coverage over sea.

Key System Parameters
Receiver Characteristics

	Parameter
	Unit
	Value
	Remarks

	Bandwidth
	MHz
	5 or 10
	5 MHz used for flight testing

	Receiver sensitivity 
	dBm
	-106
	

	Receiver feeder loss
	dB
	1
	

	Receiver interference threshold
	dBm/MHz
	-113.9
	



Transmitter Characteristics

	Parameter
	Unit
	Value
	Remarks

	Bandwidth
	MHz
	5 or 10
	5 MHz used for flight testing

	Power
	dBm
	40
	

	Transmitter feeder loss
	dB
	4
	

	Transmitter duty cycle
	%
	50
	

	Max antenna gain (A/C)
	dBi
	6
	

	Max antenna gain (BS Omni)
	dBi
	7
	

	Max antenna gain (BS Sector)
	dBi
	15
	

	Max antenna gain (BS Directional)
	dBi
	24
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Unwanted Emission Level of Aero3G System


6.3.3 Quality of Service
Availability:	The system is designed to be available (7/24/365) very year with a probability greater than 98%. The average monthly availability will be better than 99%.
Capacity:	The system will provide a minimum forward link capacity per aircraft of 5 Mbps and a minimum reverse link of 1 Mbps. 
Latency:	The system latency will be less than 100 mSec.	

6.3.4 Specific Spectrum Needs
The system can use switch-selectable bandwidths of 5 or 10 MHz. Although single channel operation is possible, the use of additional channels reduces potential inter-cell interference and also any interference of other systems.
The required spectrum is 20 MHz in the 5855 – 5875 MHz candidate band thereby enabling 2x10 MHz or 4x5 MHz channels.

6.3.5 Timescale
The planned implementation is over a two year timescale following the appropriate regulatory permission. The critical path includes to phased installation of aircraft systems. 

6.3.6 System Implementation
Both airlines and operators have been involved with the development of specifications and validation of business planning. There is a keen desire to implement the system and detailed planning has been made through several non-disclosure agreements.
Retrofit was always an important issue for airlines and the system has been designed to enable installation over a series of night stops thereby ensuring that the aircraft need not be taken out of operational service.
Finally, the necessary investment and operating finance for the project is available subject to certain conditions including regulatory permission to use the candidate band 5855 - 5875 MHz.
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dBi


Sector Antenna - Azimuth Pattern
GaindBi	-120	-119.33329999999999	-118.66670000000001	-118	-117.33329999999999	-116.66670000000001	-116	-115.33329999999999	-114.66670000000001	-114	-113.33329999999999	-112.66670000000001	-112	-111.33329999999999	-110.66670000000001	-110	-109.33329999999999	-108.66670000000001	-108	-107.33329999999999	-106.66670000000001	-106	-105.33329999999999	-104.66670000000001	-104	-103.33329999999999	-102.66670000000001	-102	-101.33329999999999	-100.66670000000001	-100	-99.333340000000007	-98.666659999999993	-98	-97.333340000000007	-96.666659999999993	-96	-95.333340000000007	-94.666659999999993	-94	-93.333340000000007	-92.666659999999993	-92	-91.333340000000007	-90.666659999999993	-90	-89.333340000000007	-88.666659999999993	-88	-87.333340000000007	-86.666659999999993	-86	-85.333340000000007	-84.666659999999993	-84	-83.333340000000007	-82.666659999999993	-82	-81.333340000000007	-80.666659999999993	-80	-79.333340000000007	-78.666659999999993	-78	-77.333340000000007	-76.666659999999993	-76	-75.333340000000007	-74.666659999999993	-74	-73.333340000000007	-72.666659999999993	-72	-71.333340000000007	-70.666659999999993	-70	-69.333340000000007	-68.666659999999993	-68	-67.333340000000007	-66.666659999999993	-66	-65.333340000000007	-64.666659999999993	-64	-63.333329999999997	-62.666670000000003	-62	-61.333329999999997	-60.666670000000003	-60	-59.333329999999997	-58.666670000000003	-58	-57.333329999999997	-56.666670000000003	-56	-55.333329999999997	-54.666670000000003	-54	-53.333329999999997	-52.666670000000003	-52	-51.333329999999997	-50.666670000000003	-50	-49.333329999999997	-48.666670000000003	-48	-47.333329999999997	-46.666670000000003	-46	-45.333329999999997	-44.666670000000003	-44	-43.333329999999997	-42.666670000000003	-42	-41.333329999999997	-40.666670000000003	-40	-39.333329999999997	-38.666670000000003	-38	-37.333329999999997	-36.666670000000003	-36	-35.333329999999997	-34.666670000000003	-34	-33.333329999999997	-32.666670000000003	-32	-31.33333	-30.66667	-30	-29.33333	-28.66667	-28	-27.33333	-26.66667	-26	-25.33333	-24.66667	-24	-23.33333	-22.66667	-22	-21.33333	-20.66667	-20	-19.33333	-18.66667	-18	-17.33333	-16.66667	-16	-15.33333	-14.66667	-14	-13.33333	-12.66667	-12	-11.33333	-10.66667	-10	-9.3333329999999997	-8.6666670000000003	-8	-7.3333329999999997	-6.6666670000000003	-6	-5.3333329999999997	-4.6666670000000003	-4	-3.3333330000000001	-2.6666669999999999	-2	-1.3333330000000001	-0.66666669999999995	0	0.66666669999999995	1.3333330000000001	2	2.6666669999999999	3.3333330000000001	4	4.6666670000000003	5.3333329999999997	6	6.6666670000000003	7.3333329999999997	8	8.6666670000000003	9.3333329999999997	10	10.66667	11.33333	12	12.66667	13.33333	14	14.66667	15.33333	16	16.66667	17.33333	18	18.66667	19.33333	20	20.66667	21.33333	22	22.66667	23.33333	24	24.66667	25.33333	26	26.66667	27.33333	28	28.66667	29.33333	30	30.66667	31.33333	32	32.666670000000003	33.333329999999997	34	34.666670000000003	35.333329999999997	36	36.666670000000003	37.333329999999997	38	38.666670000000003	39.333329999999997	40	40.666670000000003	41.333329999999997	42	42.666670000000003	43.333329999999997	44	44.666670000000003	45.333329999999997	46	46.666670000000003	47.333329999999997	48	48.666670000000003	49.333329999999997	50	50.666670000000003	51.333329999999997	52	52.666670000000003	53.333329999999997	54	54.666670000000003	55.333329999999997	56	56.666670000000003	57.333329999999997	58	58.666670000000003	59.333329999999997	60	60.666670000000003	61.333329999999997	62	62.666670000000003	63.333329999999997	64	64.666659999999993	65.333340000000007	66	66.666659999999993	67.333340000000007	68	68.666659999999993	69.333340000000007	70	70.666659999999993	71.333340000000007	72	72.666659999999993	73.333340000000007	74	74.666659999999993	75.333340000000007	76	76.666659999999993	77.333340000000007	78	78.666659999999993	79.333340000000007	80	80.666659999999993	81.333340000000007	82	82.666659999999993	83.333340000000007	84	84.666659999999993	85.333340000000007	86	86.666659999999993	87.333340000000007	88	88.666659999999993	89.333340000000007	90	90.666659999999993	91.333340000000007	92	92.666659999999993	93.333340000000007	94	94.666659999999993	95.333340000000007	96	96.666659999999993	97.333340000000007	98	98.666659999999993	99.333340000000007	100	100.66670000000001	101.33329999999999	102	102.66670000000001	103.33329999999999	104	104.66670000000001	105.33329999999999	106	106.66670000000001	107.33329999999999	108	108.66670000000001	109.33329999999999	110	110.66670000000001	111.33329999999999	112	112.66670000000001	113.33329999999999	114	114.66670000000001	115.33329999999999	116	116.66670000000001	117.33329999999999	118	118.66670000000001	119.33329999999999	120	-43.761000000000003	-44.689	-46.115000000000002	-48.296999999999997	-51.893999999999998	-58.097999999999999	-59.073999999999998	-52.213999999999999	-48.052	-45.31	-43.37	-41.959000000000003	-40.98	-40.319000000000003	-39.918999999999997	-39.779000000000003	-39.856000000000002	-40.137	-40.607999999999997	-41.241	-41.988	-42.718000000000004	-43.228000000000002	-43.417000000000002	-43.289000000000001	-42.906999999999996	-42.423000000000002	-41.976999999999997	-41.624000000000002	-41.372999999999998	-41.174999999999997	-40.959000000000003	-40.612000000000002	-40.026000000000003	-39.223999999999997	-38.304000000000002	-37.347999999999999	-36.424999999999997	-35.558999999999997	-34.743000000000002	-33.963999999999999	-33.238999999999997	-32.588999999999999	-32.04	-31.565000000000001	-31.14	-30.745999999999999	-30.356000000000002	-29.959	-29.547999999999998	-29.146000000000001	-28.780999999999999	-28.466000000000001	-28.175999999999998	-27.899000000000001	-27.63	-27.364000000000001	-27.096	-26.832000000000001	-26.582999999999998	-26.364999999999998	-26.161999999999999	-25.965	-25.765999999999998	-25.567	-25.361000000000001	-25.148	-24.937000000000001	-24.736999999999998	-24.548999999999999	-24.366	-24.184000000000001	-23.994	-23.788	-23.553999999999998	-23.291	-23.001999999999999	-22.704999999999998	-22.376999999999999	-22.013999999999999	-21.617000000000001	-21.187999999999999	-20.724	-20.234000000000002	-19.744	-19.265000000000001	-18.802	-18.353999999999999	-17.925000000000001	-17.513000000000002	-17.116	-16.734999999999999	-16.366	-16.004000000000001	-15.644	-15.278	-14.901	-14.510999999999999	-14.118	-13.73	-13.352	-12.984	-12.63	-12.287000000000001	-11.954000000000001	-11.625999999999999	-11.308	-11.002000000000001	-10.712999999999999	-10.433	-10.162000000000001	-9.8949999999999996	-9.6259999999999994	-9.3520000000000003	-9.0690000000000008	-8.7780000000000005	-8.4779999999999998	-8.17	-7.8540000000000001	-7.5289999999999999	-7.1989999999999998	-6.8689999999999998	-6.54	-6.2149999999999999	-5.8979999999999997	-5.59	-5.2919999999999998	-5.0030000000000001	-4.7240000000000002	-4.4550000000000001	-4.1989999999999998	-3.9550000000000001	-3.7229999999999999	-3.5049999999999999	-3.3	-3.1059999999999999	-2.9249999999999998	-2.754	-2.5920000000000001	-2.4380000000000002	-2.2909999999999999	-2.15	-2.0139999999999998	-1.8839999999999999	-1.762	-1.647	-1.5389999999999999	-1.4379999999999999	-1.343	-1.254	-1.169	-1.0880000000000001	-1.0129999999999999	-0.94499999999999995	-0.88100000000000001	-0.82399999999999995	-0.77200000000000002	-0.72499999999999998	-0.68300000000000005	-0.64600000000000002	-0.61299999999999999	-0.58599999999999997	-0.56499999999999995	-0.54700000000000004	-0.53300000000000003	-0.52100000000000002	-0.51100000000000001	-0.5	-0.49	-0.48299999999999998	-0.47799999999999998	-0.47599999999999998	-0.47699999999999998	-0.48199999999999998	-0.48699999999999999	-0.49099999999999999	-0.495	-0.496	-0.495	-0.49199999999999999	-0.48499999999999999	-0.47699999999999998	-0.46600000000000003	-0.45300000000000001	-0.436	-0.41599999999999998	-0.39200000000000002	-0.36499999999999999	-0.33400000000000002	-0.30099999999999999	-0.26600000000000001	-0.23	-0.193	-0.158	-0.124	-9.1999999999999998E-2	-6.4000000000000001E-2	-0.04	-2.1000000000000001E-2	-8.0000000000000002E-3	-1E-3	0	-7.0000000000000001E-3	-2.1999999999999999E-2	-4.7E-2	-8.4000000000000005E-2	-0.13900000000000001	-0.20899999999999999	-0.29399999999999998	-0.39500000000000002	-0.51	-0.63400000000000001	-0.76300000000000001	-0.9	-1.0429999999999999	-1.1919999999999999	-1.3460000000000001	-1.5089999999999999	-1.6779999999999999	-1.8520000000000001	-2.0270000000000001	-2.202	-2.3759999999999999	-2.5470000000000002	-2.7170000000000001	-2.8879999999999999	-3.0619999999999998	-3.242	-3.431	-3.63	-3.8420000000000001	-4.0670000000000002	-4.3070000000000004	-4.5629999999999997	-4.8380000000000001	-5.1310000000000002	-5.4420000000000002	-5.7720000000000002	-6.1180000000000003	-6.4779999999999998	-6.8479999999999999	-7.226	-7.61	-7.992	-8.3740000000000006	-8.7520000000000007	-9.1229999999999993	-9.4890000000000008	-9.85	-10.208	-10.563000000000001	-10.917	-11.27	-11.618	-11.958	-12.289	-12.608000000000001	-12.911	-13.204000000000001	-13.487	-13.766	-14.044	-14.329000000000001	-14.625	-14.933	-15.26	-15.601000000000001	-15.951000000000001	-16.306000000000001	-16.66	-17.009	-17.346	-17.699000000000002	-18.074999999999999	-18.481999999999999	-18.928000000000001	-19.428000000000001	-19.988	-20.600999999999999	-21.26	-21.957000000000001	-22.678999999999998	-23.4	-24.103999999999999	-24.774000000000001	-25.388000000000002	-25.94	-26.425999999999998	-26.850999999999999	-27.181999999999999	-27.396999999999998	-27.472000000000001	-27.411999999999999	-27.239000000000001	-27.004000000000001	-26.76	-26.567	-26.436	-26.361999999999998	-26.341000000000001	-26.361999999999998	-26.414000000000001	-26.478000000000002	-26.565999999999999	-26.689	-26.861000000000001	-27.064	-27.3	-27.565999999999999	-27.849	-28.138000000000002	-28.434999999999999	-28.741	-29.074000000000002	-29.422000000000001	-29.786000000000001	-30.189	-30.631	-31.13	-31.716000000000001	-32.406999999999996	-33.22	-34.168999999999997	-35.286999999999999	-36.606000000000002	-38.143999999999998	-39.912999999999997	-41.963000000000001	-43.954999999999998	-44.960999999999999	-44.515999999999998	-43.176000000000002	-41.768999999999998	-40.691000000000003	-39.929000000000002	-39.454999999999998	-39.241	-39.247	-39.465000000000003	-39.874000000000002	-40.451999999999998	-41.256999999999998	-42.274000000000001	-43.451999999999998	-44.764000000000003	-46.106999999999999	-47.29	-48.100999999999999	-48.512999999999998	-48.56	-48.258000000000003	-47.485999999999997	-46.466000000000001	-45.396000000000001	-44.408000000000001	-43.703000000000003	-43.262	-43.024000000000001	-43.003999999999998	-43.234999999999999	-43.758000000000003	Degrees

dBi


Directional Antenna - Elevation Pattern
Gain	-150	-149	-148	-147	-146	-145	-144	-143	-142	-141	-140	-139	-138	-137	-136	-135	-134	-133	-132	-131	-130	-129	-128	-127	-126	-125	-124	-123	-122	-121	-120	-119	-118	-117	-116	-115	-114	-113	-112	-111	-110	-109	-108	-107	-106	-105	-104	-103	-102	-101	-100	-99	-98	-97	-96	-95	-94	-93	-92	-91	-90	-89	-88	-87	-86	-85	-84	-83	-82	-81	-80	-79	-78	-77	-76	-75	-74	-73	-72	-71	-70	-69	-68	-67	-66	-65	-64	-63	-62	-61	-60	-59	-58	-57	-56	-55	-54	-53	-52	-51	-50	-49	-48	-47	-46	-45	-44	-43	-42	-41	-40	-39	-38	-37	-36	-35	-34	-33	-32	-31	-30	-29	-28	-27	-26	-25	-24	-23	-22	-21	-20	-19	-18	-17	-16	-15	-14	-13	-12	-11	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	-7.5207889999999997	-7.477214	-7.4333450000000001	-7.3891799999999996	-7.3447120000000004	-7.2999400000000003	-7.2548570000000003	-7.20946	-7.1637449999999996	-7.1177060000000001	-7.0713400000000002	-7.0246420000000001	-6.9776059999999998	-6.9302279999999996	-6.8825029999999998	-6.8344259999999997	-6.7859920000000002	-6.7371939999999997	-6.6880290000000002	-6.6384889999999999	-6.5885699999999998	-6.538265	-6.4875689999999997	-6.4364749999999997	-6.3849780000000003	-6.3330700000000002	-6.2807449999999996	-6.2279960000000001	-6.174817	-6.1212	-6.0671379999999999	-6.0126239999999997	-5.9576500000000001	-5.9022069999999998	-5.8462899999999998	-5.7898870000000002	-5.7329920000000003	-5.6755959999999996	-5.6176899999999996	-5.5592639999999998	-5.5003099999999998	-5.440817	-5.380776	-5.320176	-5.2590070000000004	-5.1972589999999999	-5.1349200000000002	-5.0719779999999997	-5.0084220000000004	-4.9442399999999997	-4.8794199999999996	-4.8139479999999999	-4.7478109999999996	-4.6809950000000002	-4.6134880000000003	-4.545274	-4.476337	-4.4066640000000001	-4.3362369999999997	-4.2650399999999999	-4.1930569999999996	-4.1202699999999997	-4.0466600000000001	-3.9722080000000002	-3.8968959999999999	-3.8207040000000001	-3.7436090000000002	-3.665591	-3.586627	-3.5066950000000001	-3.4257689999999998	-3.343826	-3.2608389999999998	-3.1767799999999999	-3.0916239999999999	-3.0053390000000002	-2.9178950000000001	-2.8292619999999999	-2.7394069999999999	-2.6482950000000001	-2.5558900000000002	-2.4621559999999998	-2.3670529999999999	-2.2705419999999998	-2.1725789999999998	-2.0731199999999999	-1.972119	-1.8695280000000001	-1.7652950000000001	-1.659367	-1.551688	-1.4421999999999999	-1.33084	-1.217543	-1.1022400000000001	-0.98485999999999996	-0.86532600000000004	-0.74355769999999999	-0.61946979999999996	-0.49297229999999997	-0.36396970000000001	-0.23236080000000001	-9.8038200000000006E-2	3.911249E-2	0.17921290000000001	0.32239269999999998	0.46879019999999999	0.61855349999999998	0.771841	0.9288225	1.0896809999999999	1.2546109999999999	1.423826	1.5975539999999999	1.776043	1.95956	2.148396	2.3428710000000001	2.5433309999999998	2.7501549999999999	2.963762	3.1846100000000002	3.4132099999999999	3.6501239999999999	3.8959800000000002	4.1514800000000003	4.4174119999999997	4.6946630000000003	4.9842399999999998	5.2872909999999997	5.6051299999999999	5.9392760000000004	6.291493	6.6638460000000004	7.0587809999999998	7.4792110000000003	7.9286599999999998	8.4114299999999993	10.2187	12.499689999999999	14.582330000000001	16.466629999999999	18.15258	19.64019	20.92944	22.020350000000001	22.91291	23.607130000000002	24.102989999999998	24.40052	24.499690000000001	24.40052	24.102989999999998	23.607130000000002	22.91291	22.020350000000001	20.92944	19.64019	18.15258	16.466629999999999	14.582330000000001	12.499689999999999	10.2187	8.4114299999999993	7.9286599999999998	7.4792110000000003	7.0587809999999998	6.6638460000000004	6.291493	5.9392760000000004	5.6051299999999999	5.2872909999999997	4.9842399999999998	4.6946630000000003	4.4174119999999997	4.1514800000000003	3.8959800000000002	3.6501239999999999	3.4132099999999999	3.1846100000000002	2.963762	2.7501549999999999	2.5433309999999998	2.3428710000000001	2.148396	1.95956	1.776043	1.5975539999999999	1.423826	1.2546109999999999	1.0896809999999999	0.9288225	0.771841	0.61855349999999998	0.46879019999999999	0.32239269999999998	0.17921290000000001	3.911249E-2	-9.8038200000000006E-2	-0.23236080000000001	-0.36396970000000001	-0.49297229999999997	-0.61946979999999996	-0.74355769999999999	-0.86532600000000004	-0.98485999999999996	-1.1022400000000001	-1.217543	-1.33084	-1.4421999999999999	-1.551688	-1.659367	-1.7652950000000001	-1.8695280000000001	-1.972119	-2.0731199999999999	-2.1725789999999998	-2.2705419999999998	-2.3670529999999999	-2.4621559999999998	-2.5558900000000002	-2.6482950000000001	-2.7394069999999999	-2.8292619999999999	-2.9178950000000001	-3.0053390000000002	-3.0916239999999999	-3.1767799999999999	-3.2608389999999998	-3.343826	-3.4257689999999998	-3.5066950000000001	-3.586627	-3.665591	-3.7436090000000002	-3.8207040000000001	-3.8968959999999999	-3.9722080000000002	-4.0466600000000001	-4.1202699999999997	-4.1930569999999996	-4.2650399999999999	-4.3362369999999997	-4.4066640000000001	-4.476337	-4.545274	-4.6134880000000003	-4.6809950000000002	-4.7478109999999996	-4.8139479999999999	-4.8794199999999996	-4.9442399999999997	-5.0084220000000004	-5.0719779999999997	-5.1349200000000002	-5.1972589999999999	-5.2590070000000004	-5.320176	-5.380776	-5.440817	-5.5003099999999998	-5.5592639999999998	-5.6176899999999996	-5.6755959999999996	-5.7329920000000003	-5.7898870000000002	-5.8462899999999998	-5.9022069999999998	-5.9576500000000001	-6.0126239999999997	-6.0671379999999999	-6.1212	-6.174817	-6.2279960000000001	-6.2807449999999996	-6.3330700000000002	-6.3849780000000003	-6.4364749999999997	-6.4875689999999997	-6.538265	-6.5885699999999998	-6.6384889999999999	-6.6880290000000002	-6.7371939999999997	-6.7859920000000002	-6.8344259999999997	-6.8825029999999998	-6.9302279999999996	-6.9776059999999998	-7.0246420000000001	-7.0713400000000002	-7.1177060000000001	-7.1637449999999996	-7.20946	-7.2548570000000003	-7.2999400000000003	-7.3447120000000004	-7.3891799999999996	-7.4333450000000001	-7.477214	-7.5207889999999997	Degrees

dBi


Directional Antenna - Azimuth Pattern
Gain	-150	-149	-148	-147	-146	-145	-144	-143	-142	-141	-140	-139	-138	-137	-136	-135	-134	-133	-132	-131	-130	-129	-128	-127	-126	-125	-124	-123	-122	-121	-120	-119	-118	-117	-116	-115	-114	-113	-112	-111	-110	-109	-108	-107	-106	-105	-104	-103	-102	-101	-100	-99	-98	-97	-96	-95	-94	-93	-92	-91	-90	-89	-88	-87	-86	-85	-84	-83	-82	-81	-80	-79	-78	-77	-76	-75	-74	-73	-72	-71	-70	-69	-68	-67	-66	-65	-64	-63	-62	-61	-60	-59	-58	-57	-56	-55	-54	-53	-52	-51	-50	-49	-48	-47	-46	-45	-44	-43	-42	-41	-40	-39	-38	-37	-36	-35	-34	-33	-32	-31	-30	-29	-28	-27	-26	-25	-24	-23	-22	-21	-20	-19	-18	-17	-16	-15	-14	-13	-12	-11	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	-32.641370000000002	-32.597790000000003	-32.553930000000001	-32.50976	-32.465290000000003	-32.420520000000003	-32.375439999999998	-32.330039999999997	-32.284320000000001	-32.238289999999999	-32.191920000000003	-32.145220000000002	-32.098190000000002	-32.050809999999998	-32.00309	-31.955010000000001	-31.906569999999999	-31.857769999999999	-31.808610000000002	-31.759070000000001	-31.709150000000001	-31.658850000000001	-31.608149999999998	-31.55706	-31.505559999999999	-31.45365	-31.401330000000002	-31.348579999999998	-31.295400000000001	-31.241779999999999	-31.187719999999999	-31.133209999999998	-31.078230000000001	-31.022790000000001	-30.96687	-30.91047	-30.853570000000001	-30.79618	-30.73827	-30.679849999999998	-30.620889999999999	-30.561399999999999	-30.501359999999998	-30.440760000000001	-30.37959	-30.31784	-30.255500000000001	-30.19256	-30.129000000000001	-30.064820000000001	-30	-29.934529999999999	-29.868390000000002	-29.801580000000001	-29.734069999999999	-29.665859999999999	-29.596920000000001	-29.527239999999999	-29.45682	-29.385619999999999	-29.313639999999999	-29.240849999999998	-29.16724	-29.092790000000001	-29.017479999999999	-28.941279999999999	-28.864190000000001	-28.786169999999998	-28.70721	-28.627279999999999	-28.54635	-28.464410000000001	-28.381419999999999	-28.297360000000001	-28.212199999999999	-28.125920000000001	-28.03848	-27.949839999999998	-27.85999	-27.768879999999999	-27.676469999999998	-27.582740000000001	-27.487629999999999	-27.391120000000001	-27.29316	-27.1937	-27.092700000000001	-26.990110000000001	-26.88588	-26.779949999999999	-26.672270000000001	-26.56278	-26.451419999999999	-26.33812	-26.222819999999999	-26.105440000000002	-25.985910000000001	-25.864139999999999	-25.74005	-25.61355	-25.484549999999999	-25.35294	-25.218620000000001	-25.081469999999999	-24.941369999999999	-24.798190000000002	-24.651789999999998	-24.502030000000001	-24.348739999999999	-24.191759999999999	-24.030899999999999	-23.865970000000001	-23.696750000000002	-23.523029999999999	-23.344539999999999	-23.161020000000001	-22.972190000000001	-22.777709999999999	-22.577249999999999	-22.370429999999999	-22.15682	-21.935970000000001	-21.707370000000001	-21.470459999999999	-21.224599999999999	-20.969100000000001	-20.70317	-20.425920000000001	-20.136340000000001	-19.833290000000002	-19.515450000000001	-19.1813	-18.829090000000001	-18.45674	-18.061800000000002	-17.641369999999998	-17.19192	-16.709150000000001	-16.187719999999999	-14.52	-12	-9.7200009999999999	-7.6800009999999999	-5.880001	-4.3200010000000004	-3.0000010000000001	-1.9200010000000001	-1.080001	-0.48000090000000001	-0.12000089999999999	-9.2276099999999996E-7	-0.12000089999999999	-0.48000090000000001	-1.080001	-1.9200010000000001	-3.0000010000000001	-4.3200010000000004	-5.880001	-7.6800009999999999	-9.7200009999999999	-12	-14.52	-16.187719999999999	-16.709150000000001	-17.19192	-17.641369999999998	-18.061800000000002	-18.45674	-18.829090000000001	-19.1813	-19.515450000000001	-19.833290000000002	-20.136340000000001	-20.425920000000001	-20.70317	-20.969100000000001	-21.224599999999999	-21.470459999999999	-21.707370000000001	-21.935970000000001	-22.15682	-22.370429999999999	-22.577249999999999	-22.777709999999999	-22.972190000000001	-23.161020000000001	-23.344539999999999	-23.523029999999999	-23.696750000000002	-23.865970000000001	-24.030899999999999	-24.191759999999999	-24.348739999999999	-24.502030000000001	-24.651789999999998	-24.798190000000002	-24.941369999999999	-25.081469999999999	-25.218620000000001	-25.35294	-25.484549999999999	-25.61355	-25.74005	-25.864139999999999	-25.985910000000001	-26.105440000000002	-26.222819999999999	-26.33812	-26.451419999999999	-26.56278	-26.672270000000001	-26.779949999999999	-26.88588	-26.990110000000001	-27.092700000000001	-27.1937	-27.29316	-27.391120000000001	-27.487629999999999	-27.582740000000001	-27.676469999999998	-27.768879999999999	-27.85999	-27.949839999999998	-28.03848	-28.125920000000001	-28.212199999999999	-28.297360000000001	-28.381419999999999	-28.464410000000001	-28.54635	-28.627279999999999	-28.70721	-28.786169999999998	-28.864190000000001	-28.941279999999999	-29.017479999999999	-29.092790000000001	-29.16724	-29.240849999999998	-29.313639999999999	-29.385619999999999	-29.45682	-29.527239999999999	-29.596920000000001	-29.665859999999999	-29.734069999999999	-29.801580000000001	-29.868390000000002	-29.934529999999999	-30	-30.064820000000001	-30.129000000000001	-30.19256	-30.255500000000001	-30.31784	-30.37959	-30.440760000000001	-30.501359999999998	-30.561399999999999	-30.620889999999999	-30.679849999999998	-30.73827	-30.79618	-30.853570000000001	-30.91047	-30.96687	-31.022790000000001	-31.078230000000001	-31.133209999999998	-31.187719999999999	-31.241779999999999	-31.295400000000001	-31.348579999999998	-31.401330000000002	-31.45365	-31.505559999999999	-31.55706	-31.608149999999998	-31.658850000000001	-31.709150000000001	-31.759070000000001	-31.808610000000002	-31.857769999999999	-31.906569999999999	-31.955010000000001	-32.00309	-32.050809999999998	-32.098190000000002	-32.145220000000002	-32.191920000000003	-32.238289999999999	-32.284320000000001	-32.330039999999997	-32.375439999999998	-32.420520000000003	-32.465290000000003	-32.50976	-32.553930000000001	-32.597790000000003	-32.641370000000002	Degrees

dBi


Aircraft Antenna - Elevation Pattern
SumOfGain (dB)	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	0	0.5	1	1.75	2.5	3.25	4	4.5	5	5.5	6	6.25	6.5	6.6	6.7	6.35	6	5.5	5	4	3	2.5	2	2.5	3	2.25	1.5	0.25	-1	-3	-5	-7.5	-10	-8.5	-7	-7	-7	-9	-11	-10	-9	-10.5	-12	-10	-8	-6.25	-4.5	-4	-3.5	-1.75	0	-1.75	-3.5	-2.75	-2	-4.5	-7	-7	-7	-3.5	0	-0.75	-1.5	-0.25	1	-0.75	-2.5	-2.75	-3	-4.5	-6	-3.5	-1	-1.25	-1.5	-1.25	-1	-2.5	-4	-5.75	-7.5	-7.25	-7	-6	-5	-6.75	-8.5	-8.25	-8	-11.5	-15	Degrees

dBi


Aero3G Emission Mask
Attn	-30	-6	-5.6	-5.5	-2.8	-2.75	-2.5499999999999998	-2.5	0	2.5	2.5499999999999998	2.75	2.8	5.5	5.6	6	30	-60	-60	-60	-40	-40	-25	-25	0	0	0	-25	-25	-40	-40	-60	-60	-60	Offset Frequency MHz

dB


Omni Antenna - Elevation Pattern
GaindBi	-180	-179	-178	-177	-176	-175	-174	-173	-172	-171	-170	-169	-168	-167	-166	-165	-164	-163	-162	-161	-160	-159	-158	-157	-156	-155	-154	-153	-152	-151	-150	-149	-148	-147	-146	-145	-144	-143	-142	-141	-140	-139	-138	-137	-136	-135	-134	-133	-132	-131	-130	-129	-128	-127	-126	-125	-124	-123	-122	-121	-120	-119	-118	-117	-116	-115	-114	-113	-112	-111	-110	-109	-108	-107	-106	-105	-104	-103	-102	-101	-100	-99	-98	-97	-96	-95	-94	-93	-92	-91	-90	-89	-88	-87	-86	-85	-84	-83	-82	-81	-80	-79	-78	-77	-76	-75	-74	-73	-72	-71	-70	-69	-68	-67	-66	-65	-64	-63	-62	-61	-60	-59	-58	-57	-56	-55	-54	-53	-52	-51	-50	-49	-48	-47	-46	-45	-44	-43	-42	-41	-40	-39	-38	-37	-36	-35	-34	-33	-32	-31	-30	-29	-28	-27	-26	-25	-24	-23	-22	-21	-20	-19	-18	-17	-16	-15	-14	-13	-12	-11	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	6.9619999999999997	6.8739999999999997	6.7220000000000004	6.5069999999999997	6.2270000000000003	5.883	5.4710000000000001	4.992	4.4429999999999996	3.82	3.1190000000000002	2.3330000000000002	1.454	0.46700000000000003	-0.64500000000000002	-1.9079999999999999	-3.3620000000000001	-5.0620000000000003	-7.0960000000000001	-9.6110000000000007	-12.881	-17.425000000000001	-23.024999999999999	-21.170999999999999	-16.702999999999999	-13.807	-11.919	-10.662000000000001	-9.8439999999999994	-9.3610000000000007	-9.1519999999999992	-9.1829999999999998	-9.4329999999999998	-9.89	-10.54	-11.358000000000001	-12.266	-13.07	-13.414999999999999	-12.967000000000001	-11.785	-10.249000000000001	-8.69	-7.2709999999999999	-6.05	-5.0410000000000004	-4.2389999999999999	-3.6349999999999998	-3.2160000000000002	-2.97	-2.8839999999999999	-2.9460000000000002	-3.1419999999999999	-3.464	-3.9039999999999999	-4.4560000000000004	-5.117	-5.8819999999999997	-6.7370000000000001	-7.6449999999999996	-8.5419999999999998	-9.3330000000000002	-9.93	-10.317	-10.574	-10.845000000000001	-11.273	-11.974	-13.019	-14.407	-15.96	-17.152000000000001	-17.353999999999999	-16.736000000000001	-16.04	-15.750999999999999	-16.062999999999999	-17.010000000000002	-18.34	-18.991	-17.754999999999999	-15.54	-13.57	-12.202	-11.477	-11.404	-12.038	-13.539	-16.3	-21.385000000000002	-27.617999999999999	-19.983000000000001	-15.459	-12.757999999999999	-11.226000000000001	-10.516999999999999	-10.493	-11.119	-12.44	-14.582000000000001	-17.751999999999999	-21.713999999999999	-22.771000000000001	-19.978000000000002	-17.664000000000001	-16.413	-15.976000000000001	-16.064	-16.28	-16.100999999999999	-15.243	-13.959	-12.666	-11.590999999999999	-10.792999999999999	-10.238	-9.8460000000000001	-9.5090000000000003	-9.1159999999999997	-8.593	-7.9240000000000004	-7.1520000000000001	-6.3380000000000001	-5.5350000000000001	-4.7770000000000001	-4.0839999999999996	-3.468	-2.9390000000000001	-2.5110000000000001	-2.1960000000000002	-2.012	-1.9730000000000001	-2.0939999999999999	-2.391	-2.8759999999999999	-3.5659999999999998	-4.4740000000000002	-5.6210000000000004	-7.0279999999999996	-8.7159999999999993	-10.698	-12.919	-15.095000000000001	-16.474	-16.352	-15.2	-13.845000000000001	-12.654999999999999	-11.712	-11.016999999999999	-10.558999999999999	-10.337	-10.36	-10.657	-11.275	-12.285	-13.782999999999999	-15.792999999999999	-17.669	-17.111999999999998	-14.082000000000001	-10.885999999999999	-8.1850000000000005	-5.95	-4.077	-2.4830000000000001	-1.109	9.0999999999999998E-2	1.1479999999999999	2.085	2.9209999999999998	3.6680000000000001	4.335	4.93	5.4560000000000004	5.9169999999999998	6.3129999999999997	6.6449999999999996	6.9130000000000003	7.117	7.2560000000000002	7.3280000000000003	7.335	7.274	7.1449999999999996	6.9470000000000001	6.6779999999999999	6.3369999999999997	5.9180000000000001	5.4189999999999996	4.8310000000000004	4.1449999999999996	3.347	2.419	1.333	5.0999999999999997E-2	-1.4850000000000001	-3.37	-5.7679999999999998	-9.016	-14.003	-24.864999999999998	-20.751000000000001	-13.414999999999999	-9.8490000000000002	-7.6749999999999998	-6.2619999999999996	-5.3540000000000001	-4.8239999999999998	-4.6050000000000004	-4.6550000000000002	-4.9539999999999997	-5.4909999999999997	-6.2649999999999997	-7.2779999999999996	-8.5280000000000005	-9.9809999999999999	-11.502000000000001	-12.725	-13.073	-12.332000000000001	-10.96	-9.4649999999999999	-8.0809999999999995	-6.8739999999999997	-5.8470000000000004	-4.9850000000000003	-4.2729999999999997	-3.694	-3.2370000000000001	-2.891	-2.645	-2.4889999999999999	-2.4129999999999998	-2.4060000000000001	-2.4580000000000002	-2.556	-2.69	-2.8519999999999999	-3.0350000000000001	-3.2370000000000001	-3.4590000000000001	-3.7069999999999999	-3.99	-4.3209999999999997	-4.7140000000000004	-5.18	-5.734	-6.3819999999999997	-7.13	-7.9710000000000001	-8.89	-9.85	-10.797000000000001	-11.654999999999999	-12.340999999999999	-12.797000000000001	-13.012	-13.028	-12.917999999999999	-12.762	-12.635	-12.602	-12.724	-13.06	-13.673	-14.643000000000001	-16.077999999999999	-18.155000000000001	-21.17	-25.436	-28.132000000000001	-24.512	-20.925000000000001	-18.547999999999998	-17.003	-16.027999999999999	-15.458	-15.175000000000001	-15.076000000000001	-15.058999999999999	-15.028	-14.891999999999999	-14.584	-14.074999999999999	-13.369	-12.502000000000001	-11.526999999999999	-10.503	-9.48	-8.4990000000000006	-7.5880000000000001	-6.7619999999999996	-6.0270000000000001	-5.3819999999999997	-4.8220000000000001	-4.3390000000000004	-3.9239999999999999	-3.5670000000000002	-3.2589999999999999	-2.9940000000000002	-2.7639999999999998	-2.569	-2.4060000000000001	-2.2789999999999999	-2.19	-2.145	-2.1509999999999998	-2.2160000000000002	-2.3479999999999999	-2.5569999999999999	-2.851	-3.242	-3.7410000000000001	-4.3620000000000001	-5.1210000000000004	-6.032	-7.1109999999999998	-8.3569999999999993	-9.718	-11.016	-11.853	-11.778	-10.818	-9.4410000000000007	-8.0440000000000005	-6.8040000000000003	-5.7759999999999998	-4.9720000000000004	-4.3899999999999997	-4.0289999999999999	-3.8929999999999998	-3.9929999999999999	-4.3529999999999998	-5.0149999999999997	-6.0490000000000004	-7.585	-9.8789999999999996	-13.523999999999999	-19.998999999999999	-20.178000000000001	-12.867000000000001	-8.4600000000000009	-5.4349999999999996	-3.157	-1.349	0.13200000000000001	1.37	2.4169999999999998	3.31	4.0739999999999998	4.7249999999999996	5.2789999999999999	5.7439999999999998	6.1280000000000001	6.4370000000000003	6.6740000000000004	6.8440000000000003	6.9480000000000004	6.9870000000000001	6.9619999999999997	Degrees

dBi
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