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EXPLANATORY NOTES

dh  AcrEmMENT B S o o {
1. This NATO Standardization Agreement (STANAG) 'is propulgated by the
Chairman MAS under the authority vested in him by the NATO Military Commit-
teo. : : Co L .

2. ©No departure may be made from the a‘;'rcein'eqt without cdnault.atlon with
the tasking authority. Nations may propose ohanges at any tize to the
tasking authority where they will D processed in the same manner a3 the

criginal agreesent. *

3. Ratifying naticns have agreed that pationsl- orders, manuals and ins-
tructions implementing thia STANAG will include a reference to the STANAG
number for purposes of identification. o '

DEFINITIONS

4. Ratifiostion fs “Tne declaration by which & mation formally sccepts
the content of thia Standardization Agreement”. '

' 5. Implementation is "The fulfilment by » nation of its obligations under
ghis Standardization Agreexent®, ' . - .

6. Reservation 13 "The stated qualification by & mation which describea
that part of this Standardization jAgreement which it cannot implement or
can implement only with limitations®. : I . _

RATIFICATION, IMPLEMENTATION AND RESERVATIONS .'

7. Page 115 gives the details of ratification mnd implementstion of this

agreement. If no details are shown it signifies that the nation has not .
yet notified the tssking authprity of itas intentions, Page iv {and aub-

:equen:)—t sdivea‘ details 'of reservations and proprietary rights that have

een atated. . '
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A The Canadian Forces Maritime Element will not implement
this STANAG because the datd rate is not fast enough
_to support Link 11.

There will be no retrofit to exzst:ng HF modems.

A. Inplementatlon date for Navy to be determlned later
- This will not be appllcable to RNLAF

 The- US will lmplement foruard error correction for us
use only.

]y ) ]

- RESERVES

! ]

A. L'élément maritime des forces canadiennes ne mettra pas ce”
STANAG en application parce que le débit bina1re prévu n est-
pas assez ‘rapide pour la liaison 11.

. 11 n'y aura pas de mise 3 niveau des modems 3 ondes déca-

métrlques existants. .

A. La’ date de mise en applxcatxon sera détermxnée ultér:eure-
ment -pour les forces navales. - .

B. CE STARAG ne s 'appliquera pas aux forces aér;ennes.

“A. Les Etats—Unis ne mettront en oeuyre la correction d’erreur
. sans circuit de retour que pour’leur propre usage.

iv .

OTAN SANS CLASSIF1CATION
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NATO UNCLASSIFIED
NORTH ATLANTIC TREATY ORGANIZATION
ORGANISATION DU TRAITE DE L'ATLANTIQUE NORD

lWﬂJIARYUdGENCYF%M?SIAAMMUHMZATKWVHHASJ
BUREAU MILITAIRE DE STANDARDISATION (BMS)

Y170 BRUSSELS
S —EL/42
ebrua évrie 9
To/A : See MAS Distribution List No. 2
VoiF liste de diffusion du MAS No. 2
Subject . :
Objet N - C ICS OF 1200/2400/3600
BITS PER SECOND SINGLE TONE MODULATORS /
CRS FO UES
EURS A 1200/240 600
I (0] ON SE OUR LIAISONS RADIO-
LECTRIQU S fONDES UE
Raeferaences/ : a. NACISA Letter WBS N.44.02.00(92)13
Références dated/du 6 October/octobre 1992
b. MAS/46-FEL/4285 dated/du 16 February/
février 1989 (Edition 1)
1. In accordance with reference a., recipients of reference b.

are requested to downgrade STANAG 4285 to NATO UNCLASSIFIED.

1. Conformément & la référence a., les destinataires de 1la

référence b. sont priés de déclassifier le STANAG 4285 en OTAN
SANS CLASSIFICATION.

&
E. STAI
Major-CGeneral, NOAF
Chairman/Président du BMS

92mv/DOWN4 285 . OTAN SANS CLASSIFICATION
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Agreed English/French Texts -1- STANAG 4285
|

NAYY/ARMY/AIR

NATQ STANDARDIZATION AGREEMENT
{STANAG) .

CHARACTERISTICS OF 1200/2400/3600 BITS PER SECOND SINGLE TONE
ULATORS/DEMODULATORS FOR HF RAD N

ANNEXES A. Required Characteristics of 1200/2400/3600 Bits per
Second Single Tone Modulators/Demodulators for HF Radio
Links
B. Evaluation of Modems Employing the STANAG 4285 Waveform
{for information only)
‘ c. Firs;: Example of Demodulation Technique (for information
only
D. Second Example of Demodulation Tethnique (for infor-
mation only) .
E. Error Correction Coding, Interleaving and Message
Protocols for use with the Standard Modulation Formats
{(for information only)
F. Use of the Syachronization Sequence for Signal Detection
and Acquisition/Tracking of Doppler, Synchronization and
Channel Parameters {for taformation only)

RELATED DOCUMENTS:

STANAG 4203 Technical Standards for Single Channel HF Radio
‘Equipment

AIM

1. The aim of this agreement 1s to define the technical interoperabi-
11ty characteristics for comunicating over digital data radio channels,
. the effective bit rate of which can be 1200, 2400 or 3600 bits per second,
. by means of a single tone modulator/demodulator.

AGREEMENT .

2. The participating nations agree to use the characteristics con-
tained fn this STANAG (Annex A and Appendix 1 to Annex A) for their
1200/2400/3600 bits per second single tone modems for digital data com-
munications over HF radio equipment
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STANAG 4285 . -2-
IMPLEMENTATION OF THE AGREEMENT

3. This STANAG {5 implemented by a nmation when single tone modula-
— tors/demodulators, for transmission of 1200/2400/3600 bps data over HF
radio links, in that nation's forces comply with the character1st1cs
detailed in this agreement and are placed in service.
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A-1 ANNEX A to
STANAG 4285

REQUIRED CHARACTERISTICS OF 1200/2400/3600 BITS PER SECOND
STINGLE TONE NODULATORS/DEMODUCATORS FOR HF RADIO LINKS

Appendix 1: Required Characteristics
Appendices 2 and 3: Information Only

INTRODUCYION

1. This document describes the modulation and call establishment pro-
cesses required to ensure interoperability between modems transmitting data
over HF radio 1inks where the input interface rates may be 1200, 2400 or
3600 bps.

® rooustion

2. (a) the modulation technique consists of phase shifting of a sub-
carrier of 1800 Hz. Modulation speed ts 2400 bauds with a
minimum accuracy of 1 part in 109,

{(b) the accuracy of the clock linked with generation of the 1800
Hz 15 1 part in 105,

(c) the phase shift of the modulated signal relative to the unmo-
dulated reference sub-carrier may take one of the following
values (see Figure A-1).

Symbol Number Phase

0
T1/4
T1/2

3T/4
m

5TI/4

311/2

| 7TT/4

S B s M s e s s s s M A e M M M M My Ml B M

4

NN O

The complex number edn TT/4 s tinked with the symbol number n.
TRANSCODRING

3. Transcoding is an operation invoiving 11nk1ng a symbol to be
transmitted to a group of bits:

v
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ANNEX A to A-2
STANAG 4285

{(a) 1200 bps Data Rate

: transcoding ts achieved by linking one symbol to one bit according
o to the following rule:

Bit Symbo}
o ] Q
1 4

- (b) 2400 bps Data Rate

’ transcoding is achieved by linking one symbol to a set of two con-
secutive bits according to the following rule:

Dibit Symbol
0 0 0
01 2
10 6
———————— -1 11 4

Oldest bit Most recent bit
(c) 3600 bps Data Rate

transcoding 1s achieved by 1inking & symbol to a set of three con-
secutive bits according to the following rule:

iribit Symbol
000 1
001 0
010 2
011 3
100 6
101 7
110 5
—————— -] 11 4

—_

Otldest bit Most recent bit. -

ight by the mm ATLANTIC TREATY RGANIZATION (NATD)
2 TJan 30 Q4BLLE T
e —




NATO STANAGx4285 EDx1xAMD*2 39 EE LLS4940 0027885 2384 M

i

|
A-3 ANNEX A to
STANAG 4285

-

POWER SPECTRAL DENSITY

=

4, The power spectral density of the modulated signal after filtering
and transposition to 1800 Hz shall be as shown in Figure A-2 (see Appendix
3). The total bandwidth occupied is 3000 Hz,

FRAME STRUCTURE

5. (a) the frame structure is shown in Figure A-3;

(b) the symbois to be transmitied are structured in recurrent
frames 106.6 ms in length. The number of bits transmitted
per frame is 128 at 1200 bps, 256 at 2400 bps and 384 at 3600

. bps;

{c} a frame consists of 256 symbols. A frame can be broken down
into; 80 symbols for synchronization, 48 reference symbols
and 128 data symbols;

{d) these 176 reference and data symbols are scrambled by a
scrambl{ng sequence with eight phase states of length 176
(see Annex A, paragraph 7);

(e} the modem makes use of the synchronization sequence to detect
the presence of the signal and for correction of the fre-
quency shift resulting from the doppler effect or the dif-
ference between the transmit and receive pilots, bit
synchronization and either equalizer training in the case of
equalization by recursive filtering or HF channel estimation
in the case of detection according to the maximum 1ikelihood
method;

(f) the reference and data symbols are formed into 4 blocks: the
first 3 consist of 32 data symbols followed by 16 reference
i . symbols; the last block consists bf 32 data symbols. The
reference symbois are all symbal number 0.

SYNCHRONIZATION SEQUENCE GENERATOR

o s B s M B M B Bl Bl B B B ey

6. (a) the synchronization consists of 80 symbols and is transmitted
recurrently every 106.6 ms. This,sequence uses 2PSK modula-
tion and the modulation rate is equal to 2400 bauds;

——

(b) the sequence is identical to a pseudo random sequence of
length 31, which is repeated periodically within the 80 sym-
bol window, 1.e. the synchronization sequence consists of 2

periods of length 31 plus the first 18 symbols of another
period;

|
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