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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
MARITIME NAVIGATION AND RADIOCOMMUNICATION EQUIPMENT AND 

SYSTEMS – VHF DATA EXCHANGE SYSTEM – REQUIREMENTS AND 
METHODS OF TESTING FOR SHIPBORNE MOBILE STATION 

 
 

FOREWORD 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote intern ational 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 
Standardization (ISO) in accordance with conditions determined by agreement bet ween the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.  

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies.  

6) All users should ensure that they have the latest edition of this publication.  

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication.  

9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in 
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which 
may be required to implement this document. However, implementers are cautioned that this may not represent 
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC 
shall not be held responsible for identifying any or all such patent rights.  

IEC 63514 has been prepared by IEC technical committee 80: Maritime navigation and 
radiocommunication equipment and systems. It is an International Standard. 

The text of this International Standard is based on the following documents: 

Draft Report on voting 

XX/XX/FDIS XX/XX/RVD 

 
Full information on the voting for its approval can be found in the report on voting indicated in 
the above table. 

The language used for the development of this International Standard is English. 
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 
described in greater detail at www.iec.ch/publications. 

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under webstore.iec.ch in the data related to the 
specific document. At this date, the document will be  

• reconfirmed, 

• withdrawn, or 

• revised. 
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MARITIME NAVIGATION AND RADIOCOMMUNICATION EQUIPMENT AND 1 

SYSTEMS – VHF DATA EXCHANGE SYSTEM – REQUIREMENTS AND 2 

METHODS OF TESTING FOR SHIPBORNE MOBILE STATION 3 

 4 

 5 

 6 

1 Scope 7 

This document specifies requirements and methods of testing for any shipborne mobile stations 8 

that transmit on AIS, ASM and VDE channels as defined by ITU-R M.1371 and ITU-R M.2092. 9 

Equipment conforming to this document is suitable to be installed onboard ships that are 10 

engaged in international voyages and contains AIS Class-A functionality as described in IEC 11 

61993-2. 12 

Equipment compliant with this document can connect to an external gateway using the 13 

standardised Presentation Interface to provide additional services. For further illustration of the 14 

scope, see Annex C.  15 

 16 

2 Normative references 17 

IEC 60945:2002, Maritime navigation and radiocommunication equipment and systems – 18 

General requirements – Methods of testing and required test results  19 

IEC 61108 (all parts), Maritime navigation and radiocommunication equipment and systems – 20 

Global navigation satellite systems (GNSS)  21 

IEC 61162-1, Maritime navigation and radiocommunication equipment and systems – Digital 22 

interfaces – Part 1: Single talker and multiple listeners  23 

IEC 61162-2, Maritime navigation and radiocommunication equipment and systems – Digital 24 

interfaces – Part 2: Single talker and multiple listeners, high-speed transmission 25 

IEC 61162-450, Maritime navigation and radiocommunication equipment and systems – Digital 26 

interfaces – Part 450: Multiple talkers and listeners – Ethernet interconnection  27 

IEC 61993-2:2018, Class A shipborne equipment of the automatic identification system (AIS) – 28 

Operational and performance requirements, methods of test and required test results  29 

IEC 62288, Maritime navigation and radiocommunication equipment and systems – 30 

Presentation of navigation-related information on shipborne navigational displays – General 31 

requirements, methods of testing and required test results  32 

IEC 63154:2021, Maritime navigation and radiocommunication equipment and systems – 33 

cybersecurity – general requirements, methods of testing and required test results  34 

IEC 63173-2:2022: Maritime navigation and radiocommunication equipment and systems - Data 35 

interface - Part 2: Secure communication between ship and shore (SECOM)  36 

IMO Resolution A.694(17), General requirements for shipborne radio equipment forming part 37 

of the Global Maritime Distress and Safety System (GMDSS) and for electronic navigational 38 

aids 39 

IMO SN.1/Circ.289 (2010) Guidance on The Use of AIS Application-Specific Messages 40 
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ITU-R Recommendation M.1371-5:2014, Technical characteristics for an automatic  41 

identification system using time division multiple access in the VHF maritime mobile band  42 

ITU-R Recommendation M.2092-1:2022, Technical characteristics for a VHF data exchange 43 

system in the VHF maritime mobile band  44 

IALA Guideline 1117 Ed.3 (2022) VHF Data Exchange System (VDES) Overview 45 

3 Terms, definitions and abbreviated terms 46 

3.1 Terms and definitions 47 

3.1.1  48 

bulletin board 49 

message sent by a control station to define the physical channels with their VDE Slotmap for a 50 

control station service area. 51 

3.1.2  52 

controlling station 53 

coast station or VDES satellite station capable of transmitting a bulletin board  54 

3.1.3  55 

controlling station service area 56 

area defined by a bulletin board which is transmitted by a terrestrial control station  57 

3.1.4  58 

data session 59 

period for which resources are assigned to be used for a data transfer. 60 

3.1.5  61 

frame 62 

A frame equals one minute and is divided into 2 250 slots. 63 

3.1.6  64 

Hexslot 65 

Six in time consecutive slots form a hexslot, and are organized with an offset numer (0 -5) within 66 

the hexslot. The hexslots are numbered from the start of the frame and incremented until the 67 

end of the frame (0 – 374). 68 

3.1.7  69 

input 70 

used for data transaction towards the equipment in its presentation interface 71 

3.1.8  72 

logical channel 73 

LC 74 

functions for a set of continuous slots within a TDMA channel and may repeat in a TDMA 75 

channel. 76 

3.1.9  77 

output 78 

used for data transaction from the equipment at its Presentation Interface  79 

3.1.10  80 

packet 81 

burst as defined in ITU-R M.2092-1 A1-1.2.3 82 
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3.1.11  83 

physical channel 84 

channel defined by a frequency and bandwidth . 85 

3.1.12  86 

PI data payload 87 

complete application layer data block that was input to or output from the equipment using one 88 

or multiple PI sentences. 89 

3.1.13  90 

PI sequential message identifier 91 

identifier used on the PI-Port (as defined in IEC 61162-1) 92 

3.1.14  93 

PI source/destination 94 

SFI on IEC 61162-450 header 95 

3.1.15  96 

receive 97 

used when equipment receives by using VHF radio 98 

3.1.16  99 

segment 100 

combination of the segment header and single PI data payload. It is a unique VDL sequential 101 

ID in the segment header.  102 

3.1.17  103 

slot 104 

duration of 26,7 ms and is numbered as 0-2 249. 105 

3.1.18  106 

TDMA channel 107 

The six TDMA channels are defined as all the slots with the same offset within the hexslot. 108 

Every 6th slot is part of the same TDMA channel. 6 TDMA channels are defined. Figure 5 shows 109 

each TDMA channel as a horizontal line of slots. 110 

3.1.19  111 

TDMA frame 112 

A TDMA channel is divided into TDMA frames. The default total time duration of a TDMA frame 113 

is 15 hexslots. TDMA frames are numbered from 0 to 24. 114 

3.1.20  115 

TDMA slot 116 

A TDMA slot defines the hexslot number within a TDMA frame. With a TDMA frame length of 117 

15 hexslots, the TDMA slots will be cyclically numbered from 0 to 14. The TDMA channel 118 

number, the TDMA frame number, TDMA frame size, and the TDMA Slot number are needed 119 

to identify a slot within a frame. 120 

3.1.21  121 

transmit 122 

used when equipment transmits by using VHF radio 123 

3.1.22  124 

VDES application 125 

In contrast to a VDES function, a VDES application operates on OSI application layer and is 126 

based on the PI data payload. 127 
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3.1.23  128 

VDES function 129 

all OSI layers below the application layer for  AIS, ASM, VDE-TER and VDE-SAT  130 

3.1.24  131 

VDL sequential ID 132 

Unique number, issued by the transmitting VDE station, identifying a segment. It is part of the 133 

segment header.  134 

Note to entry ITU-R M.2092-1 refers to the Sequential ID, which is identical to term VDL sequential ID as used in 135 
this document. 136 

3.1.25  137 

VDL source/destination 138 

addressing on VDL 139 

3.1.26  140 

VDE slot map 141 

The complete mapping of slot functions to all logical channels of all TDMA channels of a 142 

physical channel. 143 

3.2 Abbreviated terms 144 

 145 

[to be populated further at a suitable stage]  146 

AIS  Automatic Identification System 147 

ASM  Application Specific Message 148 

AtoN  Aids to Navigation 149 

DAC  Designated Area Code 150 

EMC  Electromagnetic Compatibility 151 

HMI  Human Machine Interface 152 

ISO  International Organisation for Standardisation 153 

ISO-OSI ISO Open Systems Interconnection 154 

MAC  Media Access Control 155 

MITDMA Multiple Incremental Time Division Multiple Access 156 

PI  Presentation Interface 157 

RATDMA Random Access Time Division Multiple Access 158 

SBB  Satellite Bulletin Board 159 

TBB  Terrestrial Bulletin Board 160 

VDE  VHF Data Exchange 161 

VDES  VHF Data Exchange System 162 

VDL  VHF Data Link 163 

VHF  Very High Frequency 164 
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4 General description, requirements  165 

4.1 Structure of this document 166 

This document is divided into separate modules describing:  167 

– applicable general descriptions, requirements (Clause 4); 168 

– requirements for ISO-OSI physical layer for operation on AIS, ASM, VDE-TER and VDE-169 

SAT channels (Clause 5); 170 

– specific requirements for operation on ASM channels (Clause 6); 171 

– specific requirements for operation on VDE channels intended for terrestrial use (Clause 7); 172 

– specific requirements for operation on VDE channels intended for exchanging data from 173 

Earth to space and from space to Earth (Clause 8); 174 

– requirements related to interoperability of AIS, ASM, VDE-TER and VDE-SAT within the 175 

equipment (Clause 9); 176 

– methods of test and required results described separately for general requirements and 177 

requirements for ISO-OSI physical layer (Clause 10 and Clause 11); 178 

–  methods of test and required results described separately for ASM, VDE-TER and VDE-179 

SAT and their interoperability (Clause 12, Clause 13, Clause 14 and Clause 15); 180 

– annexes describing set of new interface sentences that are under development and 181 

expected to be published first in this document and existing interface sentences proposed 182 

to be modified. 183 

NOTE When referring to VDL messages in this document, the VDE message type as described in ITU-R M.2092 184 
Table 33, Table 62, and ASM Message ID as described in Table 24, is indicated in brackets after the name of the 185 
message. Example: “Resource Allocation (#4)” indicates VDE-TER message type 4 used for allocating resource.  186 

4.2 Overview of VDES mobile station 187 

The overview of the VDES mobile station and its interaction with other stations is presented in 188 

Figure 1. 189 

 190 

 191 

Figure 1 – VDES mobile station within the VDES 192 

AIS is a component of a VDES mobile station. 193 

Mobile station compliant to requirements of this document shall:  194 

a) contain AIS Class-A functionality as described in IEC 61993-2; 195 

b) transmit and receive following: 196 
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1) AIS Messages as specified in IEC 61993-2; 197 

2) ASM Messages as specified by this document. Applicable channels are ASM 1 and ASM 198 

2; 199 

3) VDE TER Messages as specified by this document. Applicable channels are VDE 200 

channels as specified by ITU-R M.2092; 201 

4) VDE SAT Messages as specified by this document. Applicable channels are VDE 202 

channels as specified by ITU-R M.2092. 203 

c) include a Human Machine Interface (HMI) to fulfil requirements of AIS MKD as required by 204 

IEC 61993-2 and those set further by this document;  205 

d) include a Presentation Interface (PI)  as specified by this document; 206 

gGenerate ASM messages in the equipment based on information input by user ; 207 

e) store received VDES AtoN message and continuously output this through the PI.  208 

 209 

4.3 Requirements 210 

4.3.1 Marking and identification 211 

Requirements as specified in IEC 61993-2 apply.  212 

4.3.2 Manuals 213 

Requirements as specified in IEC 61993-2 apply. 214 

4.3.3 Quality assurance 215 

Requirements as specified in IEC 61993-2 apply. 216 

4.3.4 Source of UTC 217 

Requirements as specified in IEC 61993-2 apply. 218 

4.3.5 Human Machine Interface 219 

In addition to AIS MKD functionality as required by IEC 61993-2, the VDES mobile station shall 220 

have following functionality. 221 

1) Following status indications: 222 

• terrestrial in service indicator separately for VDE and ASM with following statuses: 223 

available, unavailable (for VDE only), disabled by user; 224 

• satellite in service indicator with following statuses: available, unavailable, disabled 225 

by user. 226 

2) Following diagnostics information: 227 

• transmission power level in use (low or high power); 228 

• log entries separately for manual and remote changes to transmit power level 229 

settings; 230 

• bulletin board configuration in use. 231 

3) Separately enabling/disabling transmission on VDE channels and ASM channels 232 

NOTE VDE channels can be reserved for use by other purposes regionally. 233 

4) Allow user to manage trusted certificates and remove revoked certificates onto the 234 

equipment for authentication of data such as VDE bulletin boards (see 4.3.7.9) 235 

5) Input of and store in non-volatile memory information required for transmission of 236 

following subset of ASMs as described in IMO SN.1/Circ.289 and allow user to select on 237 
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which channel the ASM messages are to be transmitted (AIS and ASM channels or VDE-238 

TER encapsulated as defined in IALA G1117 Ed.3.0): 239 

• persons on Board (DAC:001, FI:16); 240 

• berthing data (DAC:001, FI:20); 241 

• ship extended data (DAC:001, FI:24); 242 

• dangerous cargo (DAC:001, FI:25); 243 

• text description (DAC:001, FI:29 and FI:30) . These ASM Messages are to be used 244 

only in combination with other ASM Message selectable by the user. 245 

6) Input of information required for transmission of following ASM and VDE messages as 246 

described in IALA G1117 Ed.3.0: 247 

• UTF8 Text message (VPFI 2, Message ID 1). 248 

4.3.6 Environmental, power supply, special purpose and safety requirements  249 

Requirements as specified in IEC 61993-2 apply. 250 

4.3.6.1 Electromagnetic Compatibility (EMC) 251 

Requirements as specified in IEC 61993-2 apply. 252 

4.3.6.2 Compass Safe Distance 253 

Requirements as specified in IEC 61993-2 apply. 254 

4.3.6.3 Power supply 255 

Requirements as specified in IEC 61993-2 apply. 256 

4.3.6.4 Update of software 257 

The equipment shall provide means for updating software of the equipment and to display, on 258 

demand, the current software version. The method of updating software  shall conform to IEC 259 

61162-460 as applicable. 260 

4.3.7 Technical requirements 261 

4.3.7.1 Transmitter shutdown procedure 262 

Requirements as specified in IEC 61993-2 apply. 263 

4.3.7.2 Permissible initialization period  264 

Requirements as specified in IEC 61993-2 apply. 265 

4.3.7.3 Transceiver protection 266 

Requirements as specified in IEC 61993-2 apply. 267 

4.3.7.4 TX malfunction 268 

Requirements as specified in IEC 61993-2 apply. 269 

4.3.7.5 Antenna VSWR 270 

Requirements as specified in IEC 61993-2 apply. 271 
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4.3.7.6 RX malfunction 272 

Requirements as specified in IEC 61993-2 apply. 273 

4.3.7.7 Restriction on transmission 274 

The VDES mobile station shall not transmit on VDE or ASM channels during VDE bulletin board 275 

reserved timeslots. 276 

NOTE AIS transmissions take priority over VDE. Therefore, AIS transmissions can coincide with VDE bulletin board 277 
reserved timeslots. 278 

When the AIS is set to low power mode (1 W), the transmissions on ASM and VDE channels 279 

shall not exceed a power of 1 W average. 280 

4.3.7.8 Receiver requirements 281 

The AIS and ASM TDMA receive process shall not be dependent on slot boundaries . 282 

NOTE The VDE-TER and VDE-SAT receive process is within the time of between -0,312 to +8,312 ms from the slot 283 
boundary. 284 

4.3.7.9 Authentication of Signatures 285 

The equipment shall be capable of authenticating terrestrial and satellite bulletin boards.  286 

Authentication of the terrestrial or satellite bulletin board signature shall use the certificate and 287 

key formats and algorithms described in ITU-R M.2092-1, Annex 4, section 4.15.  288 

Additionally, equipment shall comply with the following specific concepts and methods 289 

described in IEC 63173-2: 290 

a) the SECOM PKI concept, IEC 63173-2:2022, section 4.3.2; 291 

b) the authentication and integrity (digital signature) part of IEC 63173-2:2022 4.3.4; 292 

c) the SECOM PKI private/public key mechanism using X.509 certificates, as described in IEC 293 

63173-2:2022 4.3.4; 294 

d) the certification revocation status as described in IEC 63173-2:2022 4.3.5; 295 

e) the verification of a digital signature as described in IEC 63173-2:2022 7.3.5. 296 

The equipment shall provide a key storage to store public keys of trusted VDE-SAT and 297 

VDE-TER network providers to authenticate signatures. The minimum storage capability shall 298 

be [10] separate keys. These keys shall be produced and handled according to IEC 63173-299 

2:2022, Clause 8. 300 

4.3.8 Response to capability request 301 

[TBD – study ITU-R M.1371 and apply to VDES mobile equipment] 302 

4.3.9 Presentation Interface 303 

4.3.9.1 General requirements for presentation interface 304 

Table 1 defines talker IDs to be used by VDES mobile station when outputting data received 305 

from VDES. 306 

Table 1 – VDES station talker IDs  307 

Function Talker ID 

Data exchanged via ASM or VDE channels [VA]  
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All other communications and output resulting 
reception of ASM Message 0 

AI 

The equipment shall respond to a standard query sentence with the TALKER Identifier for 308 

device from which data is being requested set as AI. 309 

4.3.9.1.1 PI functions 310 

The equipment shall have a presentation interface (PI) for following functions: 311 

a) input of information from other onboard equipment to be transmitted to other VDE S stations 312 

by the equipment; 313 

b) output of all received PI data payload addressed to own station; 314 

c) report equipment internal status and configuration information to other onboard equipment 315 

or system; and 316 

d) accept configuration related commands from other onboard equipment or system.  317 

Except as specified in this document, this interface shall comply with requirements described 318 

in IEC 61162-450 and use PI sentences described in this document for AIS, ASM, VDE-TER 319 

and VDE-SAT functions. Table 2 specifies IEC 61162-450 specific parameters to be used. 320 

VDES includes sentences where the maximum number of characters in the sentence exceeds 321 

the 82 character limit as defined in IEC 61162-1. A new IEC 61162-450 header is introduced to 322 

allow such sentences for ASM and VDE data.  323 

NOTE  AIS data input and output is combined into the -450 interface, but additionally, AIS information is provided 324 
through IEC 61162-1 and IEC 61162-2 for legacy purposes. 325 

Table 2 – IEC 61162-450 parameters for ASM and VDE data 326 

Parameter name Value to be used 

IEC 61162-450 header UdPtD 

Transmission group for ASM and VDE data VDED, multicast address:port: 239.192.0.65: 60065 

 327 

Table 3 – IEC 61162-450 parameters for AIS and other communication  328 

Parameter name Value to be used 

450-header UdPbC 

Transmission group for alerts BAM1 or BAM2 

Transmission group for AIS targets TGTD 

The equipment shall be capable of supporting multiple external equipment through PI by using 329 

IEC 61162-450 TAG block. 330 

The timeout for input of a complete PI message (all sentences) required for a resulting 331 

transmission at VDES VDL is 10 s. If the input of all sentences has not been completed by the 332 

timeout, the equipment shall output a NAK sentence with an appropriate reason code (“8 = 333 

multi-sentence message not accepted due to sentence timeout”).  334 

4.3.9.2 Interface for exchanging alert information, equipment status and related 335 

commands 336 

This interface shall comply with requirements described in IEC 61162-450. Table 4 defines the 337 

IEC 61162-1 sentence formatters that shall be used for outputting alerts, equipment status 338 

information to and inputting related commands from other onboard equipment.  339 
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Table 4 – sentence formatters used to output equipment status and input related 340 

commands 341 

Function Sentence formatter Note 

Alerts ACN, ARC, ALC, ALF For details, see IEC 62923-1 and IEC 61162-1 

Local network and 
equipment integrity 

HBT Heartbeat between Equipment and external 
applications 

Configuration EPV [Required property identifiers are to be defined]  

Equipment status 
information 

TXT [Required TXT sentence contents are to be defined]  

Software version VER See IEC 61162-1 

PI input error NAK Used to signal trouble in input of multi -sentence 
message 

Equipment status [ZYX] For reporting status of ASM, VDE-TER, VDE-SAT 
and tx power level, see A.5.1. 

The equipment shall allow query of output sentences as indicated in Table 4.  342 

Conditions that may cause the equipment to release alert include but are not restricted to:  343 

• TX fault; 344 

• RX fault; 345 

• Antenna fault 346 

4.3.9.3 Equipment configuration parameters 347 

In addition to requirement in IEC 61993-2, the equipment configuration parameters described 348 

in Table 5 shall be configurable by using the EPV sentence. [The EPV sentence may not be 349 

suitable for all use cases, such as input of certificates, an alternative method for input of 350 

configuration parameters may be XYZ sentence, see A.5.2.] 351 

Table 5 – Property identifiers  352 

Property identifier  Protected Property meaning Value range 

[TBD] No Parameters necessary for 
the content of ASM 

Messages to be 
constructed and 

transmitted by the VDES 
mobile station 

[TBD] 

[TBD] No Transmission power 
high/low 

30: 1 W low power. 

41: 12.5 W high power. 

[TBD] Yes Enable/Disable VDE-TER 
Transmissions 

0: Disabled 

1: Enabled 

[TBD] Yes Enable/Disable VDE-ASM 
Transmissions 

0: Disabled 

1: Enabled 

[TBD] No Persons on Board 0 = not available = default  
1 - 8,190 

8,191 = 8,191 or greater  

[TBD] Yes Berthing data See “9 Berthing data” in 
IMO Cir.289. 

Must include text 
description. 

[TBD] Yes Ship extended data See “4 Extended ship 
static and voyage-related 

data” in I O Cir.289. 
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Must include text 
description. 

[TBD] Yes Dangerous cargo See “2 Dangerous cargo 
indication” in I O 

Cir.289. 

Must include text 
description. 

 353 

4.3.9.4 Presentation interface for ASM 354 

The equipment shall be capable of assembling the entire received MITDMA chain and thereafter 355 

output the data using ASM sentence. Information received from incomplete chains shall be 356 

discarded i.e. received partial information shall not be output through PI  using ASM sentence. 357 

In addition, the equipment may optionally be capable of outputting all received ASM VDL radio 358 

messages relevant to own station using ADM sentences. 359 

The equipment shall be capable of assembling the complete payload input by related PI 360 

sentences before scheduling transmission on ASM VDL. If the equipment detects inconsistency 361 

in the data input through PI (for example checksum error, missing sentence, interrupted input 362 

of sentences), the equipment shall output negative acknowledgement using an AMK sentence 363 

and shall discard information already received.  364 

4.3.9.4.1 Interface for input data to be transmitted to ASM VDL 365 

This interface shall comply with requirements described in IEC 61162-450. Table 6 defines the 366 

IEC 61162-1 talker identifiers and sentence formatters that shall be used when outputting ASM 367 

VDL data. The details of sentence formatters are described in Annex A.  368 

Table 6 – Sentence formatters used for input of data to equipment for transmission to 369 

ASM VDL 370 

Sentence 
formatter 

Direction Note 

AABa Input ASM Selective Addressed Message 

ABBa Input ASM Broadcast Message 

AGB Input ASM Geographical Multicast Message 

NAK Output ASM Addressed and Broadcast Message Acknowledgement 
for PI 

AMK Output ASM Addressed and Broadcast Message Acknowledgement 

a Mobile station shall always transmit own (programmed) MMSI and shall ignore the input source 
ID, if provided by the input sentence.  

 371 

4.3.9.4.2 Interface to output received ASM VDL information 372 

This interface shall comply with requirements described in IEC 61162-450. Table 7 defines the 373 

IEC 61162-1 sentence formatters that shall be used for output of ASM VDL data from the 374 

equipment. The details of sentence formatters are described in Annex A. 375 

Table 7 – Sentence formatters used to output ASM VDL 376 

Sentence 
formatter 

Direction Note 

ASMa, c Output Received ASM message assembly 

ADMb Output Received ASM VHF Data-Link Message 

ADO Output ASM VHF Data-Link Own-Vessel Report 
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VDMc Output Used to output encapsulated AIS ASM messages that are 
received in ASM Message 0 

a ASM sentence is output when a complete ASM VDL message/MITDMA chain has been 
received. 

b implementation of ADM sentence is optional for mobile station as ASM sentence is expected to 
convey the information applicable to equipment connected to own station PI.  

c talker ID used in combination shall be “AI” to ensure backwards compatibility  

C Mobile station shall discard messages having satellite as intended destination (applies to ASM 
sentence VDL channel designations 3 and 4).  

 377 

4.3.9.5 Presentation Interface for VDE-TER  378 

4.3.9.5.1 Interface for input data to be transmitted to VDE-TER VDL 379 

The equipment shall be capable of assembling the complete payload input by related PI 380 

sentences before scheduling transmission on VDE-TER VDL. If the equipment detects 381 

inconsistency in the data input through PI (for example checksum error, missing sentence, 382 

interrupted input of sentences), the equipment shall output a negative acknowledgement using 383 

NAK sentence and shall discard information already received.  384 

Table 8 defines the IEC 61162-1 sentence formatters that shall be used when inputting data to 385 

be transmitted over VDE-TER VDL. The details of sentence formatters are described in 386 

Annex A.  387 

Table 8 – Talker identifiers and sentence formatters used for input of data to equipment 388 

for transmission to VDE-TER VDL 389 

Sentence formatter Direction Note 

TDB Input PI message to VDE-TER VDL 

TMK Output PI Message Acknowledgement 

 390 

4.3.9.5.2 Interface to output received VDE-TER VDL information 391 

Table 9 defines the IEC 61162-1 sentence formatters that shall be used for output of VDE-TER 392 

VDL data from the equipment. The details of sentence formatters are described in Annex A. 393 

The equipment shall be capable of assembling the entire received VDE-TER segment and 394 

thereafter output the data using TDB sentence. Information received from incomplete VDE-TER 395 

segments shall be discarded i.e. the received partial information shall not be output through PI. 396 

In addition, the equipment may optionally be capable of outputting all received VDE-TER VDL 397 

radio messages relevant to own station using TDB sentence.  398 

Table 9 – Sentence formatters used to output VDE-TER VDL 399 

Sentence 
formatter 

Direction Note 

TDB Output Received VDE-TER segment (converted to PI 
message) 

4.3.9.6 Presentation Interface for VDE-SAT 400 

4.3.9.6.1 Interface for PI data payload transmitted to a VDE satellite 401 

Table 11 defines the IEC 61162-1 sentence formatters that shall be used in communications 402 

with the equipment. The details of sentence formatters are described in Annex A. 403 

Equipment shall not accept uplink data sentences with a PI data payload size exceeding [ 10] kB.  404 
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NOTE The VDE-SAT uplink PI data payload size cannot exceed the amount possible to be transmitted to the satellite 405 
within the time of visibility. 3 VDE-SAT subframes need to be reserved for retransmissions.  406 

Given the following assumptions 407 

• Using one 30 slot DC of one 50 kHz channel pair of the default VDE-SAT bulletin board as of ITU-R 408 
M.2092-1,Reserving 3 VDE-SAT sub frames for retransmissions, i.e. 3 times 20 seconds, resulting in 409 
60 s,  410 

• The equipment will request and try to concatenate several segments in one UL transmission requests 411 
to accommodate transfers of data larger than the given limit per uplink data sentence above. Ideal 412 
conditions using LinkID 24, 413 

• the equipment can be expected to have a useful window of 2 min for data transfer with satellite, 414 

• the equipment had cached the VDE-SAT bulletin board for the satellite,  415 

• resulting in 6 VDE-SAT subframes for random access, data transfer and retransmissions,  416 

• resulting in 27 840 bytes of user data per 3 subframes (fragment headers subtracted), per channel pair , 417 

the recommended uplink data size under normal conditions is 10 kB to ensure a proper relation between VDL control 418 
signalling overhead and the risk that a too long transmission may not be able to be finished.  419 

Table 10 describes the dependency between the size of PI input and consecutive Link  ID that 420 

would be used for transmission of the PI input. 421 

Table 10 – PI input and consecutive Link ID on VDE-SAT uplink 422 

[TBD] [TBD] 

[TBD] [TBD] 

 423 

Table 11 – Sentence formatters used for input of data to equipment for transmission to 424 

VDE satellites 425 

Sentence 
formatter 

Direction Note 

SUM Input VDE Satellite Uplink multi-sentence Message 

SUK Output VDE Satellite Uplink Message Acknowledgement 
Message 

 426 

From the length of the PI data payload, the equipment determines which VDE-SAT link layer 427 

methods to use for transmission. Following cases exist:  428 

a) in case of 8 bits of data is provided, a VDL short message transfer without resource request 429 

is chosen; 430 

b) in case of 40 bits of data and no destination ID are provided, a VDL short message without 431 

resource request is chosen; 432 

c) in all other cases, a VDL satellite uplink transfer  with resource request is chosen. 433 

4.3.9.6.2 Interface for PI data payload received from a VDE satellite  434 

Table 12 defines the IEC 61162-1 sentence formatters that shall be used to support exchange 435 

of data received from a VDE satellite by the equipment. The details of the sentence formatters 436 

are described in Annex A. 437 

The equipment shall as a minimum support data package size of 100 kB per session and 438 

minimum of [12] parallel sessions using [2] concurrent receivers. 439 
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NOTE For broadcast, transmissions from satellite are short to avoid mobile stations only receiving part of the 440 
message. 441 

Given the following assumptions 442 

• Using all available DCs per receiver of the default VDE-SAT bulletin board as of ITU-R M.2092-1, 443 

• Reserving 3 VDE-SAT sub frames for retransmissions, i.e. 3 times 20 seconds, resulting in 60 s,  444 

• Using LinkID 26, 445 

• the equipment can be expected in view of the satellite for a total of 2 min,  446 

• the equipment had cached the VDE-SAT bulletin board for the satellite,  447 

• resulting in 3 VDE-SAT subframes for data and 3 VDE-SAT subframes for retransmissions,  448 

the equipment may receive 57 060 bytes of user data per minute (fragment headers subtracted) . 449 

 450 

Table 12 – Sentence formatters for data received from VDE satellites 451 

Sentence 
formatter 

Direction Note 

SDM Output VDE Satellite Downlink multi -sentence Message 

VDM Output Encapsulated AIS Message 21 derived from VDE-SAT Virtual AtoN 
message (serving legacy equipment onboard). See 8.3.1. 

 452 

4.3.9.6.3 Interface for status and configuration of VDE satellite functionality 453 

Table 13 defines the IEC 61162-1 sentence formatters that shall be used to support status and 454 

configuration in relation to VDE satellite data exchange. The details of sentence formatters are 455 

described in Annex A. 456 

Table 13 – Sentence formatters for data received from VDE satellites 457 

Sentence 
formatter 

Direction Note 

SSG Output VDE Satellite Status General Message, containing Status. This 
sentence can be queried by the generic Query command.  

EPV Input VDE Satellite Configuration Change Command Message and Query 

EPV Output VDE Satellite Configuration Report Message 

The SSG sentence is output by the equipment as a response to a Query command with the 458 

SSG sentence formatter requested, see 4.3.9. 459 

The EPV sentence is used by external equipment to command change or query a report for 460 

equipment property values listed in 8.2.11.3. The EPV sentence usage is described in 461 

IEC 61162-1. 462 

4.3.10 Alert management 463 

Requirements as specified in 6.10 of IEC 61993-2:2018 apply. 464 
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4.3.11 Application layer requirements 465 

4.3.11.1 Response to interrogation for Persons on Board, Berthing data, Ship 466 

extended data, Dangerous cargo and Text description 467 

Upon reception of interrogation for Persons on Board (DAC:001, FI:16), Berthing data 468 

(DAC:001, FI:20), Ship extended data (DAC:001, FI:24), Dangerous cargo (DAC:001, FI:25) or 469 

Text description (DAC:001, FI:29 and FI:30) on AIS, ASM, VDE-TER, or VDE-SAT, the 470 

equipment shall transmit response formulated as specified in IMO SN.1/Circ.289 within 4 471 

seconds, using the same VDES component on where the query was received . 472 

5 Performance requirements for physical layer 473 

5.1 General 474 

In addition to physical layer requirements in Clause 5, requirements in IEC 61993-2 for physical 475 

layer apply for the AIS functionality of the equipment. 476 

5.2 Transmitter requirements 477 

5.2.1 Transmitter test requirements for ASM 478 

The equipment shall comply with the ASM transmitter requirements set in Table 14 on both 479 

ASM channels.  480 

Table 14 – Transmitter test requirements specific to ASM 481 

 Condition Limit Normal Limit 
Extreme 

Notes 

Frequency 
Error 

LID1, ASM1, High Power 

 

+/-250 Hz +/- 500 Hz  

TX Power  Link ID1, ASM1, High 
Power 

 12.5 W rms +/-1.5 
dB 

12.5 W rms + 
2 / -3 dB 

 

 

LID1, ASM1, Low Power 

 

1 W rms +/-1.5 dB   

TX mask 

(Slotted) 

LID1, ASM1, High Power See Table 17 and 
Figure 2 

  

LID1, ASM1, Low Power See Table 17 and 
Figure 2 

  

TX 
modulation 
accuracy 
(EVM) 

LID1, ASM1, High Power rms: < 10% Peak: 
<30% 

  

Slot Timing LID1, ASM1, High Power Table 19 and 
Figure 4 

  

TX spurious 
emissions 

LID1, ASM1, High Power 9 kHz to 1 GHz: 
<-36 dBm and 

1 GHz to 4 GHz: 
<-30 dBm 

  

 482 

5.2.2 Transmitter test requirements for VDE-TER 483 

The equipment shall comply with the VDE-TER transmitter requirements set in Table 15.  484 
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Table 15 – Transmitter test requirements specific to VDE-TER  485 

 Condition Limit Normal Limit 
Extreme 

Notes 

Frequency 
Error 

LID 11, 157.225 MHz 

LID 11, 161.875 MHz 

+/-250 Hz 

 

 +/- 500 Hz  

TX Power LID 11, 157.225 MHz, High 
Power 
LID 11, 161.875 MHz, High 
Power 

12.5 W rms +/-1.5 
dB 
 

 12.5 W rms 
+2/-3 dB 
 

Pi4/QPSK 

LID 11, 157.225 MHz, Low 
Power 

1 W rms +/-1.5 dB   

LID 19, 157.2375 MHz, High 
Power 
LID 19, 161.8375 MHz, High 
Power 

6.5 W rmsa +/-1.5 
dB.  

6.5 W rmsa 
+2/-3 dB 

16QAM 

LID 19 161.8375 MHz, Low 
Power 

1 W rms +/-1.5 dB  

TX mask 

(Slotted) 

LID 11, 157.225 MHz, High 
Power 

LID 11, 161.875 MHz, High 
Power 

 

LID 11, 157.225 MHz, Low 
Power 

 

LID 19, 157.2375 MHz, High 
Power 

LID 19, 161.8375 MHz, High 
Power 

 

LID 19 161.8375 MHz, Low 
Power 

See Table 18 and 
Figure 3  

  

TX 
modulation 
accuracy 
(EVM) 

LID 11, 157.225 MHz, High 
Power 

LID 11, 161.875 MHz, High 
Power 

 

 

rms: < 10% Peak: 
<30% 

 

 

 

  

LID 19, 157.2375 MHz, High 
Power 

LID 19, 161.8375 MHz, High 
Power 

rms:< 4%, Peak: 
<10% 

  

Slot Timing LID 11, 157.225 MHz, High 
Power 

LID 11, 161.875 MHz, High 
Power 

 

LID 19, 157.2375 MHz, High 
Power 

LID 19, 161.8375 MHz, High 
Power 

See Figure 4 and 
Table 19 

  

TX spurious 
emissions 

LID 11, 157.225 MHz, High 
Power 

LID 11, 161.875 MHz, High 
Power 

 

9 kHz to 1 GHz: 
< -36 dBm and 

1 GHz to 4 GHz: 
< -30 dBm 
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LID 19, 157.2375 MHz, High 
Power 

LID 19, 161.8375 MHz, High 
Power 

 

a 6.5 W rms is minimum nominal value. Equipment may specify up to 12.5 W rms nominal  power. 

 

 486 

5.2.3 Transmitter test requirements for VDE-SAT 487 

The equipment shall comply with the VDE-SAT transmitter requirements set in Table 16.  488 

Table 16 – Transmitter test requirements specific to VDE-SAT  489 

 Condition Limit Normal Limit 
Extreme 

Notes 

Frequency 
Error 

LID 20, 157.2125 MHz 

LID 21, 161.9125 MHz 

+/-250 Hz 

 

 +/- 500 Hz  

TX Power LID 20, 157.2125 MHz High 
Power 

LID 20, 161.9125 MHz High 
Power 

12.5 W rms +/-1.5 
dB 

 

 12.5 W rms 
+2/-3 dB 

 

 

LID 20, 157.2125 MHz Low 
Power 

1 W rms +/-1.5 dB   

LID 21, 157.2125 MHz High 
Power 

11 W rmsa +/-1.5 dB 

 

11 W rmsa 
+2/-3 dB 

 

LID 22, 161.9125 MHz High 
Power 

11 W rmsa +/-1.5 dB 

 

11 W rmsa 
+2/-3 dB 

 

LID 24, 157.2125 MHz High 
Power 

LID 24, 161.9125 MHz High 
Power 

6 W rmsa +/-1.5 dB 6 W rmsa 
+2/-3 dB 

 

TX mask 

(Slotted) 

LID 20, 157.2125 MHz High 
Power 

LID 20, 161.9125 MHz High 
Power 

 

LID 20, 157.2125 MHz Low 
Power 

LID 20, 161.9125 MHz Low 
Power 

 

LID 21, 157.2125 MHz High 
Power 

LID 22, 161.9125 MHz High 
Power 

 

LID 24, 157.2125 MHz High 
Power 

LID 24, 161.9125 MHz High 
Power 

See Table 18 and 
Figure 3 

  

TX 
modulation 
accuracy  

Link ID 20, 157.2125 MHz 

Link ID 20, 161.9125 MHz 

TBD   
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(method 
TBD) 

TX 
modulation 
accuracy 
(EVM) 

 

 

 

 

 

 

 

 

 

 

 

 

  

LID 21, 157.2125 MHz 

 

rms: < 10%  
Peak: <30% 

 

  

LID 22, 161.9125 MHz 

 

rms: < 10%  
Peak: <30% 

 

  

LID 24, 157.2125 MHz 

LID 24, 161.9125 MHz 

rms: < 4%  
Peak: <10% 

 

  

Slot Timing LID 20, 157.2125 MHz 

LID 20, 161.9125 MHz 

 

LID 21, 157.2125 MHz 

 

LID 22, 161.9125 MHz 

 

LID 24, 157.2125 MHz 

LID 24, 161.9125 MHz 

See Figure 4 and 
Table 20 

  

TX spurious 
emissions 

LID 20, 157.2125 MHz 

LID 20, 161.9125 MHz 

 

LID 21, 157.2125 MHz 

 

LID 22, 161.9125 MHz 

 

LID 24, 157.2125 MHz 

LID 24, 161.9125 MHz 

9 kHz to 1 GHz: 
< -36 dBm and 

1 GHz to 4 GHz: 
< -30 dBm 

  

 

a Stated power level is minimum nominal value. Equipment may specify up to 12.5 W rms nominal 
power. 

 

5.2.4 Slotted transmission spectrum mask 490 

The equipment shall comply with the slotted transmission spectrum mask as detailed in 491 

Table 17, Table 18, Figure 2, and Figure 3. 492 
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Table 17 – Slotted transmission spectrum for ASM channels 493 

Parameter Requirements 

Slotted modulation mask ∆fc < ±8 kHz: 0 dBc a 

±8 k z < ∆fc < ±16 kHz: below the straight line between 

−25 dBc at ±8 k z and –60 dBc at ±16 kHz 

±16 k z < ∆fc < ±25 kHz: below the straight line between 

−60 dBc at ±16 k z and –70 dBcb at ±25 kHz 

±25 k z < ∆fc < ±62 5 k z: −70 dBcb 

 NOTES:  

a: 0 dBc is rms power, P ref. 

b: For low power mode -70 dBc or -36 dBm, whichever is the highest.    

 494 

 495 

Figure 2 – Slotted transmission spectrum for ASM channels 496 

Table 18 – Slotted Transmit Spectrum for VDE-TER and VDE-SAT 497 

Parameter Requirements 

Slotted modulation mask for 25 
kHz channel 

∆fc < ±12.5 kHz: 0 dBca 

±12.5 k z < ∆fc < ±25 kHz: below the straight line between 

−25 dBc at ±12.5 kHz and –70 dBcd at ±25 kHz 

±25 k z < ∆fc < ±62.5 k z: −70 dBcd 

Slotted modulation mask for 50 

kHz channelb 

∆fc < ±25 kHz: 0 dBc 

±25 k z < ∆fc < ±37.5 kHz: below the straight line between 

−25 dBc at ±25 kHz and –70 dBcd at ±37.5 kHz 
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±37.5 k z < ∆fc < ±125 k z: −70 dBcd 

Slotted modulation mask for 100 

kHz channelc 

∆fc < ±50 kHz: 0 dBc 

±50 k z < ∆fc < ±62.5 kHz: below the straight line between 

−25 dBc at ±50 kHz and –70 dBcd at ±62.5 kHz 

±62.5 k z < ∆fc < ±250 k z: −70 dBcd 

 

a: 0 dBc is average (rms) power, P ref. 

b: used on VDE-SAT uplink only 

c: used on VDE-TER only 

d: For low power mode -70 dBc or -36 dBm, whichever is the highest.  

 498 

 499 

Figure 3 – Slotted Transmit Spectrum for VDE-TER and VDE-SAT 500 

5.2.5 Transmit slot timing 501 

Requirements on transmitter power versus time characteristics are given in Table 19 and Table 502 

20. The blue line in Figure 4 is an example of transmitter power during ramp up and ramp down. 503 

For multi-slot transmissions the ramp down and guard periods (from TE via TG to T0) take place 504 

at the end of the last transmission slot and sync sequence and payload period (T B … TE) 505 

extends through all transmission slots.  506 

Table 19 – Transmitter power versus time characteristics for VDE-ASM and VDE-TER 507 

single slot transmission   508 

 509 

Reference 
Time 
(ms) 

Definition 

T0 0 Start of transmission slot 

Power should < –50 dB of Pss before T0 

Ramp up 0 to 0,416 Power should not exceed +1.5 dB of Pss 
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TB 0,416 Pss = rms power measured between TB and TE. 

No limit is defined between TB and TE due to the high 
PAPR. 

 

TE 25,417 

Ramp down 25,417 to 25,833 Power should not exceed +1.5 dB of Pss 

TG 25,833 to 26,667 Power should be < –50 dB of Pss and stay below this for 
the remainder of the transmission slot  

 510 

Table 20 – Transmitter power versus time characteristics for VDE-SAT 511 

Reference Time(ms) Definition 

 LID20 LID21 LID22, 23, 
24 

 

T0 0 Start of transmission slot 

Power should < –50 dB of Pss before T0 

Ramp up 0 to 0,416 

 

Power should not exceed +1.5 dB of Pss 

TB 0,416 

 
Pss = rms power measured between TB and TE. 

No limit is defined between TB and TE due to the 
high PAPR.   TE 124,70

2 
18,244 71,577 

Ramp 
down 

124,70

2 to 

125,11

9 

18,244 to 
18,661 

71,577 to 

71,994 
Power should not exceed +1,5 dB of Pss 

TG 125,11
9 to 

133,33
3 

18,661 to 
26,667 

71,994 to 80 
Power should be < –50 dB of Pss and stay below 
this for the remainder of the transmission slot  

 512 

 513 

 514 

Figure 4 – Transmitter power versus time characteristics 515 

Note: Symbol values shown in Figure 4 are based on LinkID 1 and 5. 516 
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5.3 Receiver requirements 517 

The equipment shall support the following [8] concurrent receiver processes  518 

1) AIS 1 519 

2) AIS 2 520 

3) ASM 1 521 

4) ASM 2 522 

5) VDE-TER Lower leg 523 

6) VDE-TER Upper leg 524 

7) VDE-SAT Lower leg 525 

8) VDE-SAT Upper leg 526 

Detailed receiver requirements are specified in Table 21, Table 22 and Table 23. 527 

5.3.1 Receiver test requirements for ASM  528 

The equipment shall comply with the ASM receiver requirements as detailed in  Table 21. 529 

Table 21 – Receiver test requirements specific to ASM  530 

Parameter Condition Wanted Signal Interferer 
Signals 

Limit Normal Limit 
Extreme 

Sensitivity LID1, ASM1 

LID5, ASM1 

LID1, 
ASM1+250Hz 

LID1, ASM1-
250Hz 

-107 dBm 

  

 

 <20% PER -104 dBm 

High Level LID1, ASM1 -7 dBm (peak)  <1% PER Not 
tested 

Co-Channel LID1, ASM1 

LID1, 
ASM1+250Hz 

LID1, ASM1-
250Hz 

LID5, ASM1 

-104 dBm  PRBS @ -117 
dBm 

<20% PER Not 
tested 

Adjacent 
Channel 
Rejection 

LID1, ASM1 

LID1, ASM2 

LID5, ASM1 

LID5, ASM2 

-104 dBm FM 400Hz sine 
with 2,4kHz 
deviation @ -34 
dBm 

<20% PER Not 
tested 

RX spurious 
Responses 

LID1, ASM1 -104 dBm 

 

VHF Analog 
Voice @ -34 
dBm 

<20% PER Not 
tested 

Intermodulation LID1, ASM1 -101 dBm 

 

-500 kHz 
Unmodulated @ 
-30 dBm 

-1 MHz VHF 
Analog Voice @ 
-30 dBm 

<20% PER Not 
tested 

Blocking LID1, ASM1 -101 dBm 

 

-5.725 MHz 
Unmodulated @ 
-15 dBm 

<20% PER Not 
tested 

NOTE: Spurious emissions testing is covered by AIS testing.  

 531 
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5.3.2 Receiver test requirements for VDE-TER 532 

The equipment shall comply with the VDE-TER receiver test requirements as detailed in 533 

Table 22. 534 

Table 22 – Receiver requirements specific to VDE-TER  535 

Parameter Condition Wanted Signal Interferer 
Signals 

Limit Normal Limit 
Extreme 

Sensitivity LID 11, 157,19975 
MHz 

(157,200 MHz – 
250 Hz) 

  
LID 11, 161,87525 
MHz 

(161.875  MHz + 
250 Hz) 

-111 dBm 
 
 
 
 
 
 
 
 
 
 
 

 <1%PER 

 
 
 
 
 
 
 
 
 
 

-108 dBm 

 
 
 
 
 
 
 
 
 
 

LID 19, 157,23725 
MHz 

(157,2375 MHz – 
250 Hz) 

  
LID 19, 161,83775 
MHz 

(161,8375 MHz + 
250 Hz) 

-102 dBm  <1% PER -99 dBm 

High Level LID 11, 157.200 
MHz 

LID 19, 161.8375 
MHz 

-7 dBm (peak) 

 

 

 

 <1% PER Not tested 

Co-Channel LID 11, 157.200 
MHz 

LID 11, 161.875  
MHz 

-108 dBm 

 

 

 

 

 

 

PRBS @ -121 
dBm.  

At +- 250Hz 

<20% PER Not tested 

LID 19, 157.2375 
MHz 

LID 19, 161.8375 
MHz 

 

-99 dBm  

 

PRBS @ -112 
dBm  

At +- 250Hz 

  

Adjacent 
Channel 
Rejection 

LID 11, 157.200 
MHz 

LID 11, 161.875  
MHz 

 

-108 dBm VHF Analog 
Voice @ -38 
dBm 

 

<20% PER Not tested 

LID 19, 157.2375 
MHz 

LID 19, 161.8375 
MHz 

-99 dBm VHF Analog 
Voice @ -29 
dBm 

 

<20% PER Not tested 

Spurious 
Responses 

LID 11, 157.200 
MHz 

-108 dBm VHF Analog 
Voice @ -38 
dBm 

<20% PER Not tested 
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LID 11, 161.875  
MHz 

 

Intermodu-
lation 

LID 11, 157.200 
MHz 

 

-105 dBm 

 

+500 kHz 
Unmodulated 
@ -34 dBm 

+1 MHz VHF 
Analog Voice 
@ -34 dBm 

<20% PER Not tested 

LID 11, 161.875 
MHz 

-105 dBm 

 

-500kHz 
Unmodulated 
@ -34 dBm 

-1MHz VHF 
Analog Voice 
@ -34 dBm 

<20% PER Not tested 

Blocking LID 11, 157.200 
MHz 

 

-105 dBm 

 

+5.725 MHz 
Unmodulated 
@ -19 dBm 

<20% PER Not tested 

LID 11, 161.875  
MHz 

-105 dBm 

 

-5.725 MHz 
Unmodulated 
@ -19 dBm 

<20% PER Not tested 

NOTE: Spurious emissions testing is covered by AIS testing.  

 536 

5.3.3 Receiver test requirements for VDE-SAT 537 

The equipment shall comply with the VDE-SAT receiver requirements as detailed in Table 23. 538 

Table 23 – Receiver test requirements specific to VDE-SAT 539 

Parameter Condition Wanted Signal Interferer 
Signals 

Limit Normal Limit 
Extreme 

Sensitivity LID26, 157.2085 

(157.2125 MHz-
4kHz) 

 

LID26, 161.9165 

(161.9125 MHz+4 
kHz) 

[-107] dBm N/A <20% PER Not tested 

LID32, 157.2085 

(157.2125 MHz-
4kHz) 

LID32, 161.9165 

(161.9125 MHz+4 
kHz) 

-119 dBm N/A <20% PER -116 dBm 

LID33, 157.2085 

(157.2125 MHz-
4kHz) 

LID33, 161.9165 

(161.9125 MHz+4 
kHz) 

-112 dBm N/A <20% PER Not tested 

LID29, 157,2585 
MHz  

(157,2625 MHz - 
4kHz) 

LID29, 161,8665 
MHz  

-101 dBm N/A <20% PER Not tested 
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(161,8625 MHz 
+4kHz) 

Co-Channel LID26, 157.2125 
MHz 

20% PER for 
TBD dB 

 

PRBS <20% PER Not tested 

     

LID32, 157.2125 
MHz 

20% PER for 
TBD dB 

 

PRBS <20% PER Not tested 

LID32, 161.9125 
MHz 

 

20% PER for 
TBD dB 

 

PRBS <20% PER Not tested 

     

LID33, 161.9125 
MHz 

20% PER for 
TBD dB 

 

PRBS <20% PER Not tested 

Adjacent 
Channel 
Rejection 

LID26, 157.2125 
MHz 

LID32, 157.2125 
MHz  

LID32, 161.9125 
MHz 

LID33, 161.9125 
MHz 

-104 dBm 

-119 dBm 

-119 dBm 

-112 dBm 

VHF Analog 
Voice @  

[-34] dBm 

[-49] dBm 

[-49] dBm 

[-42] dBm 

 

<20% PER Not tested 

      

Intermodu-
lation 

LID26, 157.2125 
MHz 

LID32, 157.2125 
MHz 

LID33, 157.2125 
MHz 

 

LID26, 161.9125 
MHz 

LID32, 161.9125 
MHz 

LID33, 161.9125 
MHz 

TBD dB 

 

[72] dB 

 

[68] dB 

 

TBD dB 

 

[72] dB 

 

[68] dB 

+500 kHz 
Unmodulated 
@ [-34] dBm 

+1 MHz VHF 
Analog Voice 
@ [-34] dBm 

-500kHz 
Unmodulated 
@ -34 dBm 

-1MHz VHF 
Analog Voice 
@ -34 dBm 

<20% PER Not tested 

Blocking LID26, 157.2125 
MHz 

LID32, 157.2125 
MHz 

LID33, 157.2125 
MHz 

LID26, 161.9125 
MHz 

LID32, 161.9125 
MHz 

LID33, 161.9125 
MHz 

 Level above 
wanted signal: 

[78] dB 

 

[89] dB 

 

[83] dB 

 

[78] dB 

[89] dB 

 

[83] dB 

 

<20% PER Not tested 
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