Solicitation No.  HSCG23-06-Q-ADA035
Nationwide Automatic Identification System Receivers


U.S. Coast Guard Nationwide Automatic Identification System (NAIS) Project 

(Commandant (G-AIS))

Increment 1 Automatic Identification System (AIS) Receivers
Specification/Statement of Work (SOW)
1.0 General.
1.1 Scope.
The U.S. Coast Guard (USCG) intends to issue a Firm Fixed Price, Indefinite Delivery/Indefinite Quantity (IDIQ) contract to obtain Automatic Identification System (AIS) receivers for the Nationwide Automatic Identification System (NAIS) Project Office located at USCG Headquarters in Washington, DC.  Over a 12 month period of performance, the Contractor shall provide up to 180 Commercial-Off-The-Shelf (COTS) AIS receivers meeting the performance, physical, environmental and feature-related specifications described in this SOW.  Delivery shall be on a monthly basis, as orders are placed by the USCG, and shall include the AIS receivers, Warranty and supporting documentation for use and support of the equipment.

1.2 Background.

The USCG major acquisition project, NAIS, is a Department of Homeland Security (DHS) Level I investment that will provide the necessary terrestrial, sea and air-based communications equipment and capability to receive AIS information from AIS-equipped vessels in the ports, waterways, coastal zones (approximately 0-50 nautical miles from shore) and international waters (out to approximately 2,000 nautical miles). The vessel data collected and processed and the ability to identify and track these vessels will significantly contribute to achieving Maritime Domain Awareness (MDA). NAIS will also take advantage of the functionality to transmit AIS data, send text messages, process and use binary applications, conduct channel management and other functions designed into the AIS standard.  

Through the provision of these capabilities, NAIS will support many of the nation’s maritime interests, improve navigation safety, reduce maritime security risks and facilitate vessel identification and tracking within the U.S. navigable waters and out to 2,000 nautical miles offshore.

The NAIS Operational Requirements Document (ORD) requires system capability to be implemented over three increments, as follows:

1) Receive Only in Critical Ports and Coastal Areas

2) Transmit and Receive Nationwide

3) Long-Range Receive Nationwide 
The primary benefit of an incremental acquisition approach is that the capability timelines mandated in the ORD can be achieved.  Maritime security stakeholders will receive useful vessel tracking capability and the USCG and DHS can demonstrate progress in complying with requirements in the Maritime Transportation Security Act of 2002 more quickly than would be otherwise possible.  In particular, the strategy for implementing Increment 1 will provide port security stakeholders with vessel tracking and MDA capability for improved resource allocation decision making and enhanced port security approximately two years sooner than would otherwise be possible.  Implementing NAIS in these three increments will also help to address technical, logistical and budgetary risks that would be more difficult to manage in a single step approach.  The increments have been structured in consideration of DHS mission priorities, maturity of AIS technology, and engineering and support feasibility.  The capability to transmit and receive AIS nationwide under the second increment will be partially based on engineering, supportability, maintainability and reliability information and lessons derived from the first increment.   A further description of each increment and its relationship to this SOW is provided in the following paragraphs.
Increment 1 – AIS Receive-Only in Critical Ports and Coastal Areas
Increment 1 will provide the shore-based capability to receive AIS messages within the Nation’s 55 highest priority critical ports and coastal areas, as listed in the ORD (within the constraints of using available Government infrastructure, cost and performance requirements) as well as transfer, store and display the data received from the Increment 1 AIS sites.  The NAIS Project Office will use existing prototype AIS projects to establish the system design and configuration for Increment 1.  The equipment being purchased under this SOW will be used by USCG and Other Government Agency and existing contractor support personnel to fully implement Increment 1 by the end of Fiscal Year 2007.
Increment 2 – Coastal Transmit and Receive Nationwide

Increment 2 will expand both the shore-based capability and coverage of AIS deployed in the first increment and will use the results of Increment 1 to the extent practicable.   Increment 2 includes the ability of the system to receive AIS messages out to 50 nm from the baseline (as defined in the ORD) and to transmit AIS messages to vessels out to 24 nm from the baseline, nationwide.  Increment 2 will fully support the data requirements of all identified users of the system, including secure data handling, correlation and fusion, and distribution to multiple systems and entities.  Access to all AIS functionality will be provided where required and the system will be capable of accommodating advances in AIS technology and changes to AIS standards.  Channel management capability will be established.  AIS data and functionality will be incorporated into other command and control systems.  Increment 2 is currently envisioned to be implemented by a System Integration Contractor to be selected through a competitive contract award.  Increment 2 may or may not make use of the equipment being purchased under this SOW and installed under Increment 1.  However, the U.S. Coast Guard currently plans to make this equipment available as Government Furnished Property to the Increment 2 Contractor. 
Increment 3 – Long Range Receive Nationwide

Increment 3 will extend the receive coverage beyond Increment 2, providing the ability to receive AIS messages from 50 nm to 2,000 nm from the baseline.  Increment 3 capability is envisioned to be provided by a combination of satellite communication services and Very High Frequency (VHF) services using offshore platforms and data buoys.  Satellite communication services would provide coverage over the farthest reaches of the long range coverage area.  Increment 3 is currently envisioned to be a separate procurement action(s) from Increments 1 and 2.
1.3 General Report Requirements.
The Contractor shall provide all written reports in electronic format using applications that are compatible with Coast Guard Standard Workstation III (Windows XP and Microsoft or Adobe Applications).

2.0  
Government Terms and Definitions.  
None.
3.0  
Government Furnished Resources.
The Government will not furnish any property to the Contractor in support of this requirement.  The Government will provide the modified test procedures for testing radio frequency performance of the AIS receivers.
4.0 Contractor Furnished Resources.

The Contractor shall furnish all facilities, materials, equipment and services necessary to fulfill the requirements of this SOW.
5.0 Requirements.  
The following specifications and requirements shall be met:

5.1 Radio Frequency (RF) Performance Specifications

The minimum radio frequency (RF) performance requirements for the NAIS Increment 1 Receiver are stated below. Test methods, frequencies and levels shall be in accordance with IEC 61993-2, with the following changes. A modified test procedure incorporating these changes is attached.

• Receiver sensitivity shall be -115 decibels relative to a milliwatt (dBm). 

• “Wanted frequencies” for the tests shall be changed to AIS1 and AIS2 only. 

• “Unwanted frequencies” for the tests shall also be changed to support AIS1 and AIS2. 
5.1.1 Receiver Sensitivity
The receiver sensitivity shall be -115 dBm or lower with no more than 20% Packet Error Rate (PER).
5.1.2 Error Behavior at High Input Levels
The error behavior at high input levels of -7dBm and -77dBm shall be less than a 1% PER.
5.1.3 Receiver Spurious Emissions(9KHz-1GHz)
The receiver spurious emissions from 9 kHz to 1 GHz shall be less than -57dBm.
5.1.4 Receiver Spurious Emissions  (1GHz-2GHz)
The receiver spurious emissions from 1 GHz to 2 GHz shall be less than -47dBm.
5.1.5 Co-Channel Rejection
The co channel rejection shall be 10 dB at -104 dBm on the wanted frequency and -114 dBm on the unwanted frequency.

5.1.6 Adjacent Channel Selectivity
The adjacent channel selectivity shall be 70 dB at -104 dBm on the wanted frequency and -34 dBm on the unwanted frequency.
5.1.7 Spurious Response Rejection
The spurious response rejection shall be 70 dB at -101 dBm on the wanted frequency and -31 dBm on the unwanted frequency.
5.1.8 Inter-Modulation Response Rejection
The inter-modulation response rejection shall be 74 dB at -101 dBm on the wanted frequency and -27 dBm on the unwanted frequency.
5.1.9 Blocking or Desensitization
The blocking or desensitization shall be 86 dB at -101 dBm on the wanted frequency and -15 dBm on the unwanted frequency
5.1.10 Number of Receivers and Frequencies

Reception on a minimum of two parallel AIS channels operating on the internationally-designated default channels AIS1 (161.975 MHz) and AIS2 (162.025 MHz) is required. 

5.1.11 Receiver Bandwidth

Operation on AIS1 and AIS2 is required to be within the 25 kHz channel bandwidth. 

5.1.12 Summary Table
This table summarizes requirements 5.1.1 through 5.1.11
	Sect.
	Requirement
	Specification

	5.1.1
	Receiver Sensitivity
	-115dBm @ 20% PER

	5.1.2
	Error Behavior at High Input Levels
	-7dBm/-77dBm @ 1%PER

	5.1.3
	Receiver Spurious Emissions (9 kHz – 1 GHz)
	-57 dBm

	5.1.4
	Receiver Spurious Emissions (1 GHz – 2 GHz)
	-47 dBm

	5.1.5
	Co-Channel Rejection
	10db @ -104dBm/-114dBm

	5.1.6
	Adjacent Channel Selectivity
	70db @ -104dBm/-34dBm

	5.1.7
	Spurious Response Rejection
	70db @ -101dBm/-31dBm

	5.1.8
	Inter-Modulation Response Rejection
	74db @ -101dBm/-27dBm

	5.1.9
	Blocking or Desensitization
	86dB @ -101dBm/-15dBm

	5.1.10
	Number of Frequencies
	Minimum of two parallel channels operating on AIS1 (161.975 MHz) and AIS2 (162.025 MHz)

	5.1.11
	Receiver Bandwidth
	Operation on AIS1 and AIS2 to be within 25 kHz channel bandwidth.


5.2 Supportability and Reliability Specification
The Vendor shall certify that the AIS receiver will be supportable (e.g., part availability, manufacture repair support) for a minimum period of five (5) years after initial delivery and meets the reliability specification in terms of calculated Mean Time Between Failures (MTBF).
5.2.1 Mean Time Between Failures (MTBF)
The MTBF shall meet or exceed 43,800 hours (5 years).  The Vendor shall document the method used to determine MTBF in response to this RFP.
5.3 Physical Specifications
The receiver shall meet the following physical specifications:
5.3.1 Size

The receiver shall be no more than 3 units (U) (if rack mounted), no larger than 16”W, x 16”D x 8” H if not rack-mounted

5.3.2 Weight

The receiver shall weigh no more than 25 lbs (11.36 kg). 
5.4 Environmental Specifications
The receiver shall meet the following specifications for environmental tolerances:
5.4.1 Operating Temperature Range

The receiver operating temperature range shall be -5 to +40 degrees C.

5.4.2 Operating Humidity Range

The receiver operating humidity range shall be 0% to 95% non-condensing.
5.5 Other Requirements / Features 
5.5.1 Data Ports

There shall be a minimum of one (IEC 61162-2 or RS-232) serial data port at 38.4Kbps. 

5.5.2 Remote Control
All receiver control shall be provided via the data port or separate (IEC 61162-2 or RS-232) serial port.  Software required to control the receiver shall be included and shall run in the Windows XP Professional environment. The Vendor shall identify additional licenses required, if any. 
5.5.3 AIS Standard

Unless otherwise stated, compliance with the applicable parts (reception functionality) of the following standards are required: 

IEC 61993-2, Edition 1.0, 2001-12, Maritime navigation and radiocommunication equipment and systems - Automatic identification systems (AIS) - Part 2: Class A shipborne equipment of the universal automatic identification system (AIS) - Operational and performance requirements, methods of test and required test results.

National Marine Electronics Association’s NMEA 0183, Version 3.01, January 1, 2002, Standard For Interfacing Marine Electronic Devices. 

Note that the IEC 61162-1, Edition 2.0, 2000-07, Maritime navigation and radiocommunication equipment and systems - Digital interfaces - Part 1: Single talker and multiple listeners, combined with the IEC/PAS 61162-100, Edition 1.0, 2002-04, Maritime navigation and radiocommunication equipment and systems - Digital interfaces - Part 100: Single talker and multiple listeners - Extra requirements to IEC 61162-1 for the UAIS is equivalent and may be substituted for the NMEA 0183, Version 3.01 standard.

In addition, the receiver shall provide via the data port: 

• Signal strength measurement (dBm) for each received message, 
• First slot number of each received message, 

• Ambient noise level (manufacturer-defined) at least once per minute, and 

• In addition to the currently defined messages 1 through 26, every message 27 through 63 packet of up to five slots that passes the CRC test. 
5.5.4 Firmware Upgrades for Changes to AIS Message Standards
Upgrades shall be possible via the data port (or network port). 

5.5.5 Power 

The unit shall operate on 110Volts AC, 60 Hz. 
5.5.6 Network Ports

An ETHERNET port is optional but desired. 

5.5.7 Front Panel Controls/Indicators

Front panel controls are optional but desired. Front panel indicators shall indicate “power on” and “device status”.

5.5.8 Additional AIS Features (optional)

The ability to output slot map upon command is desired but not required. And the ability to provide time-of-receipt is desired but not required
5.6 Testing & Quality  Assurance
The Vendor shall comply with the following testing and quality assurance requirements:
5.6.1 Testing Certification 
The Vendor shall provide documentation detailing the testing and results used to certify that the units meet the technical specifications described by this SOW.  Where applicable, the attached test procedures shall be referenced.
5.6.2 Quality Assurance

The Vendor shall have a documented quality control/quality assurance process for the AIS equipment being provided under this SOW, to include a process for factory acceptance testing and approval as part of unit production.  The Vendor shall provide documentation of the quality assurance standards and processes, including factory acceptance tests used to certify each unit, currently implemented.  
5.6.3 Burn in

AIS receivers provided under this SOW shall undergo a successful 48 hour burn-in (powered up) prior to being packaged for shipping.  Receivers not completing the entire 48hrs, having some interruption/failure shall not be ready for shipment/delivery under this SOW.  
5.7  Warranty
AIS receivers shall carry a one year manufacturer’s warranty with an option for up to three discrete additional warranty years. Any warranty provision shall commence upon completion of equipment installation by the Coast Guard. The Vendor shall specify what, if any, incremental cost is incurred with exercising the optional warranty years. 
5.8 Delivery
5.8.1 Quantities

Pricing shall be provided on a per-unit basis for up to 180 units over the next 12 months. The minimum order quantity is twenty-five (25) AIS receivers.  The Vendor shall deliver four (4) AIS receivers within 10 days after receipt of order (ARO) with another three (3) receivers due within 30 days ARO.  The Coast Guard expects that approximately fifteen (15) receivers will be purchased per month, though orders for up to 30 devices at a time may be placed.  
5.8.2 Packaging, Handling, Shipping and Transportation

Price quoted shall be FOB Destination.  Units shall be packaged for shipment by commercial carrier.
5.8.3 Manuals & Documentation

5.8.3.1 The Vendor shall provide a manufacturer’s technical manual describing operations, data communications and maintenance of the AIS receiver. A manual shall be provided with each unit purchased. The Vendor shall provide unlimited  data rights for any manuals or instructional materials furnished in accordance with Federal Acquisition Regulation (FAR) 52.227-14(b)(iii).
5.8.3.2 The Vendor shall provide operational documentation (i.e., product literature, diagrams, pictures, certifications, warranty, testing, quality assurance, etc.) for each receiver.

6.0 References.

6.1 International Electrotechnical Commission (IEC) 61993-2
6.2 U.S. Coast Guard Modified Test Procedures

6.3 Federal Acquisition Regulations (FAR) 52.227
6.4 Maritime Navigation and Radiocommunication Equipment and Systems-Automatic Identification System (AIS) – Part 2:

6.5 National Marine Electronic Association’s NMEA 0183, Version 3.01, January 1, 2002, Standard for Interfacing Marine Electronic Devices.

6.6 IEC 61162-1 Edition 2.0, 2000-07

Modified Test Procedure for Receivers

1.0 Test Procedure for Receivers 
1.1 Standard Test Signal 
The standard test signal consists of 200 packets grouped into clusters of 4 as described in figure 1. Each cluster consists of 2 consecutive transmissions of packets. NRZI shall be applied to every packet. After sending packet 1 and 2, the initial state of the NRZI process shall be inverted and then packet 1 and 2 repeated. 

Between every transmitted packet there shall be at least 2 free slots. The RF carrier shall be switched off between packets to simulate slotted behavior. 

[image: image1.emf]
Figure 1 - Format for repeating four-packet cluster 
Table 1 - Content of first two packets 
	Packet 
	Parameter 
	Bits 
	Contents 
	Comment 

	1 
	Training 
	24 
	0101....0101 
	

	
	Start flag 
	8 
	01111110 
	

	
	Data 
	168 
	Pseudo Random 
	As per Table 2

	
	CRC 
	16 
	Calculated 
	

	
	End flag 
	8 
	01111110 
	

	2 
	Training 
	24 
	1010....1010 
	

	
	Start flag 
	8 
	01111110 
	

	
	Data 
	168 
	Pseudo Random 
	As per Table 2

	
	CRC 
	16 
	Calculated 
	

	
	End flag 
	8 
	01111110 
	


Table 2 - Fixed PRS data derived from ITU-T 0.153 
	Address 
	Contents (HEX) 

	0-7 
	0x04 
	0xF6 
	0xD5 
	0x8E 
	0xFB 
	0x01 
	0x4C 
	0xC7 

	
	0000.0100 
	1111.0110 
	1101.0101 
	1000.1110 
	1111.1011 
	0000.0001 
	0100.1100 
	1100.0111 

	8-15 
	0x76 
	0x1E 
	0xBC 
	0x5B 
	0xE5 
	0x92 
	0xA6 
	0x2F 

	
	0111.0110 
	0001.1110 
	1011.1100 
	0101.1011 
	1110.0101 
	1001.0010 
	1010.0110 
	0010.1111 

	16-20 
	0x53 
	0xF9 
	0xD6 
	0xE7 
	0xE0 
	21 Byte's = 168 bits (+ 4 stuffed bits) , CRC = 0x3B85 

	
	0101.0011 
	1111.1001 
	1101.0110 
	1110.0111 
	1110.0000 
	


1.2 Receiver Sensitivity 
1.2.1 Definition 
The maximum usable sensitivity (data or messages, conducted) is the minimum signal level at the receiver input, produced by a carrier at the specified frequency of the receiver, modulated with the specified test signal, which will, without interference, produce a data signal with a specified packet error rate (PER) after demodulation. 

1.2.2 Method of measurement 
[image: image2.emf]
Figure 2 - Measurement arrangement 
a) The equipment shall be connected as illustrated in figure 2. 

b) The signal generator shall be set to – 115 dBm. 

c) The standard test signal shall be used. 

d) The test shall be performed at 161.975 MHz and 162.025 MHz. 

e) A minimum of 200 packets shall be transmitted during the test. 

1.2.3 Required results 
Minimum PER of 20 % 

1.3 Error Behavior at High Input Levels 
1.3.1 Definition 
The error behavior (performance) at high input levels is defined in the same manner as for the measurement of the maximum usable sensitivity. 

1.3.2 Method of measurement 
[image: image3.emf]
Figure 3 - Measurement arrangement
The measurement procedure shall be as follows: 

a) An input signal set to 161.975 MHz, modulated with the standard test signal shall be applied to the receiver as illustrated in figure 3.
b) The level of the input signal shall be adjusted to – 77 dBm 

c) 200 packets shall be transmitted and the PER shall be calculated 

d) The measurement shall be repeated with the input signal at – 7 dBm. 

1.3.3 Required results 
The PER shall not exceed 1% in either case. 

1.4 Co-Channel Rejection 
1.4.1 Definition 
The co-channel rejection is a measure of the capability of the receiver to receive a wanted modulated signal without exceeding a given degradation due the presence of an unwanted modulated signal, both signals being at the specified frequency of the receiver. 

1.4.2 Method of measurement 

[image: image4.emf]
Figure 4 - Measurement arrangement
The measurement procedure shall be as follows: 

a) Two generators A and B shall be connected to the receiver via a combining network as illustrated in figure 4. 

b) The wanted signal, provided by signal generator A, shall be at the specified frequency of the receiver and shall be modulated to generate the standard test signal. 

c) The unwanted signal, provided by generator B, shall also be at the specified frequency of the receiver. Generator B shall be frequency modulated to a depth of ± 3 kHz at a rate of 400 Hz. 

d) The level of the wanted signal from generator A shall be adjusted to - 104 dBm. 

e) The level of the unwanted signal from generator B shall be adjusted to - 114 dBm. 

f) The message measuring test set shall be monitored and the packet error rate observed over 200 transmissions. 

g) The test shall be carried out at a specified frequency of 161.975 MHz and 162.025 MHz. 

1.4.3 Required results 
The PER shall not exceed 20 %. 

1.5 Adjacent Channel Selectivity 
1.5.1 Definition 
The adjacent channel selectivity is a measure of the capability of the receiver to receive a wanted modulated signal without exceeding a given degradation due to the presence of an unwanted signal which differs in frequency from the wanted signal by an amount equal to the adjacent channel separation for which the equipment is intended. 

1.5.2 Method of measurement 
[image: image5.emf]
Figure 5 - Measurement arrangement
The measurement procedure shall be as follows: 

a) Two generators A and B shall be connected to the receiver via a combining network as illustrated in figure 5. 

b) The wanted signal, provided by signal generator A, shall initially be at 161.975 MHz and be modulated to generate the standard test signal. 

c) The unwanted signal, provided by generator B, shall be frequency modulated with a 400 Hz sine wave giving a deviation of ± 3 kHz. Generator B shall be at a frequency 25 kHz above that of the wanted signal. 

d) The level of the wanted signal from generator A shall be adjusted to a level of - 104 dBm. 

e) The level of the unwanted signal from generator B shall be adjusted to – 34 dBm. 

f) The message measuring test set shall be monitored and the PER observed over 200 transmissions. 

g) The above measurement shall be repeated with the unwanted signal 25 kHz below the wanted signal. 

h) Steps a) to g) shall be repeated at 162.025 MHz 

1.5.3 Required results 
The PER shall not exceed 20 %. 

1.6 Spurious Response Rejection 
1.6.1 Definition 
The spurious response rejection is a measure of the capability of the receiver to receive a wanted modulated signal without exceeding a given degradation due to the presence of an unwanted modulated signal at any other frequency, at which a response is obtained. 

1.6.2 Manufacturers’ declarations 
The manufacturer shall declare the following in order to calculate the “Limited Frequency Range” over which the initial part of the test will be performed: 

a) List of intermediate frequencies (IF1, IF2, ...IFN) in Hz 

b) Switching range of the receiver
 (sr) 

c) Frequency of the local oscillator
 at AIS 2 and at the lowest TDMA channel ( fLOH, fLOL )
1.6.3 Introduction to the Method of measurement 
The initial evaluation of the EUT shall be performed over the “Limited Frequency Range” and shall then be performed at the frequencies identified from this test and at “Specific Frequencies of Interest” (as defined below). 

To determine the frequencies at which spurious responses can occur, the following calculations shall be made: 

1.6.4 Calculation of the "Limited Frequency Range": 
The limits of the limited frequency range (LFRHI LFRLO ) are determined from the following calculations: 

LFRHI = fLOH + (IF1 + IF2 +…+IFN + sr/2) 

LFRLO = fLOL - (IF1 + IF2 +…+IFN + sr/2) 

Calculation of Specific Frequencies of Interest (SFI) outside the limited frequency range: 

These are determined by the following calculations: 

SFI1 = (K * fLOH) + IF1 

SFI2 = (K * fLOL) - IF1 

Where K is an integer from 2 to 4 

1.6.5 Method of measurement over the Limited Frequency Range 
Two methods are available for the measurements over the Limited Frequency Range, one based on SINAD measurements and the other based on PER measurements. Either method may be used, but in each case shall be followed by the method of measurement at identified frequencies. 
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Figure 6 - PER/BER or SINAD Measuring Equipment 
1.6.6 Method of search over the "Limited Frequency Range" using SINAD measurement 
a) Two generators A and B shall be connected to the receiver via a combining network as illustrated in figure 6.
b) The wanted signal, provided by generator A, shall be at 161.975 MHz and shall be modulated with a 1 kHz sine wave at ± 2.4 kHz deviation 

c) The unwanted signal, provided by generator B, shall be frequency modulated with a 400 Hz sine wave giving a deviation of ± 3 kHz. 

d) Initially, generator B (unwanted) shall be switched off (maintaining the output impedance). 

e) The signal level from generator A (wanted) shall be adjusted to – 101 dBm at the receiver. 

f) The SINAD value shall be noted (and shall be greater than 14 dB) 
g)  Signal generator B shall be switched on and adjusted to -27 dBm at the receiver
h) The frequency of the unwanted signal shall be varied in steps of 5 kHz over the Limited Frequency Range (from LFRLO to LFRHI). 
i) The frequency of any spurious response detected (by an decrease in SINAD of 3 dB or more) during the search shall be recorded for use in the next measurement.
1.6.7 Method of search over the "Limited Frequency Range" using PER or BER measurement 
a) Two generators A and B, shall be connected to the receiver via a combining network
b)  The wanted signal, provided by generator A, shall be at 161.975 MHz and shall be modulated to generate the standard test signal. 
c) The unwanted signal, provided by generator B, shall be frequency modulated with a 400 Hz sine wave giving a deviation of ± 3 kHz.

d) Initially, generator B (unwanted) shall be switched off (maintaining the output impedance). 

e) The signal level from generator A (wanted) shall be adjusted to - 101 dBm at the receiver. 

f) The PER or BER shall be noted
g)  Signal generator B shall be switched on and adjusted to -27 dBm at the receiver

h) The frequency of the unwanted signal shall be varied in steps of 5 kHz over the Limited Frequency Range (from LFRLO to LFRHI) 

i) The frequency of any spurious response detected (by an increase in either PER or BER) during the search shall be recorded for use in the next measurements
j) In the case where operation using a continuous packet stream is not possible a similar method may be used. 

1.6.8 Method of measurement (at Identified Frequencies) 
a)  Two generators A and B, shall be connected to the receiver via a combining network
b) The wanted signal, provided by generator A, shall be at 161.975 MHz and shall be modulated to generate the standard test signal. 
c) The unwanted signal, provided by generator B, shall be frequency modulated with a 400 Hz sine wave giving a deviation of ± 3 kHz. Generator B shall be at the frequency of that spurious response being considered. 
d)  Initially, generator B (unwanted) shall be switched off (maintaining the output impedance). 

e) The signal level from generator A (wanted) shall be adjusted – 101 dBm at the receiver. 

f) Generator B shall be switched on, and the level of the unwanted signal set to - 31 dBm 

g) For each frequency noted during the tests over the Limited Frequency Range and the Specific Frequencies of Interest (SFI1 and SFI2), transmit 200 packets to the EUT and note the PER. 
1.6.9 Required results 
At any frequency separated from the specified frequency of the receiver by two channels or more, the PER shall not exceed 20%
1.7 Inter-Modulation Response Rejection 

1.7.1 Definition
The inter-modulation response rejection is the capability of the receiver to receive a wanted modulated signal without exceeding a given degradation due to the presence of two close-spaced unwanted signals with a specific frequency relationship to the wanted signal frequency. 
1.7.2 Method of test 
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Figure 7 – Measurement Arrangement for Inter-Modulation

The measurement procedure shall be as follows: 

a) Three signal generators shall be connected to the receiver via a combining network as illustrated in figure 7.
b) The wanted signal, provided by signal generator A, shall be at the specified frequency of the receiver and shall be modulated to generate the standard test signal. 
c) The unwanted signal from generator B shall be unmodulated. 
d)  The unwanted signal from generator C shall be frequency modulated with a 400 Hz sine wave at a deviation of ± 3 kHz. 
e) The signal level from generator A (wanted) shall be set for – 101 dBm at the receiver input. 

f) The signal level from generators B and C shall be set for – 27 dBm at the receiver input. 

g) The frequencies of generators A, B, C shall be set as per test number 1 of Table 3 (below). 
h)  The message measuring test shall be monitored and the PER observed over 200 transmissions. 

i) The measurement shall be repeated with frequencies set as per test number 2 of table 3 (below). 

Table 3 - Frequencies for inter-modulation test
	Test

Number
	Generator A

Wanted AIS

Signal
	Generator B

Unmodulated

(+/- 500 kHz)
	Generator C

Modulated

(+/- 500 kHz)

	1
	162.025 MHz
	161.525 MHz
	161.025 MHz

	2
	161.975 MHz
	161.475 MHz
	160.975 MHz


1.7.3
Required results

The PER shall not exceed 20%
1.8 Blocking or Desensitization

1.8.1  Definition
Blocking is a measure of the capability of the receiver to receive a wanted modulated  signal without exceeding a given degradation due to the presence of an unwanted input signal at any frequency other than those of the spurious responses or the adjacent channels. 

[image: image8.emf]
Figure 8 – Measurement Arrangement for Blocking or Desensitization
1.8.2  Method of measurement 
The measurement procedure shall be as follows: 
a) Two generators A and B, shall be connected to the receiver via a combining network as shown in figure 8. 

b) The wanted signal, provided by signal generator A, shall be initially at 161.975 MHz and be modulated to generate the standard test signal

c) The unwanted signal from generator B shall be unmodulated and tuned to 161.750 MHz. Initially, signal generator B (unwanted signal) shall be switched off (maintaining the output impedance). The level of the wanted signal from generator A shall be adjusted to - 101 dBm at the receiver input. 

d) Generator B shall then be switched on, and the level of the unwanted signal set to – 15 dBm

e)  200 packets shall be transmitted and the PER recorded.

f) Steps a) to e) shall be repeated with the wanted signal generator tuned to 162.025 MHz and the unwanted signal generator tuned to 161.800 MHz.
1.9 Spurious emissions from the receiver

1.9.1 Definition 
Conducted spurious emissions to the antenna are any RF emissions generated in the receiver and conveyed to the antenna terminal. 
1.9.2
Method of measurement
Conducted spurious emissions shall be measured as the power level of any frequency component to the antenna terminals of the receiver. The receiver antenna terminals are connected to a spectrum analyzer or selective voltmeter having an input impedance of 50 Ohms and the receiver switched on.  The measurement shall extend over the frequency range 9 kHz to 2 GHz

1.9.3  Required Results

The power of any spurious emission in the specified range at the antenna terminal shall not exceed – 57 dBm in the frequency range 9 kHz to 1 GHz and - 47 dBm in the frequency range 1 GHz to 2 GHz 

� 1 Switching range corresponds to the frequency range over which the receiver can be tuned.


� This may be a VCO, crystal, sampling clock, BFO, or Numerically Controlled Oscillator depending upon the design of the equipment.
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