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1. This military standard i pr

by all Departments and Age9c1es of the Departmen of Defense
in accordance with OASD (C°I) Memo; 16 Aug 1983, Subject:
Mandatory Use of Military Telecommunications Standards in
the MIL-STD-188 Series (see appendix A).

2. Beneficial comments (recommendations, additions, and
deletions) and any pertinent data which may be of use in
improving this document should be addressed to:

Director

Joint Tactical Command, Control, and Communications
Agency

ATTN: C3A-IAS0

OASDC3I, ASC

Washington, DC 20301-3160

by using the self-addressed Standardization Document
Improvement Proposal (DD Form 1426) appearing at the end of

e o ma

this document or by letter.

3. Originally, Military Standard (MIL~-STD) 188 covered
technical standards for tactical and long haul
communications, but later evolved through revisions (MIL-
STD-188A, MIL-STD-188B) into a document applicable to
tactical communications only (MIL~-STD~188C).

4. The Defense Communications Agency (DCA) published DCA
Circulars (DCAC) promulgating standards and engineering
criteria applicable to the long haul Defense Communications
System (DCS) and to the technical support of the National
Military Command System (NMCS).
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(WO action,
standards for all military communications are now being
published in a MIL-STD-188 series of documents. The MIL-
STD-188 series is subdivided into a MIL~STD-188-100 series
covering common standards for tactical and long haul
communications, a MIL-STD-188-200 series covering standards
for tactical communications only, and a MIL-STD-188-300C
series covering standards for long haul communications only.
Emphasis is being placed on developing common standards for
tactical and long haul communications published in the MIL-
STD-188-100 series.
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6. This document is the result of JCS action requiring that
the technical characteristics of Data Adapter Control Mode
procedures previously contained in various specifications be
updated and published in the MIL-STD-188 series of

ctandards

wwitiiaii v e

7. The DACM was previously described in JTCO document TT-
A3-9013-0048B.

8. This document supercedes paragraphs 3.2.2 through 3.2.4,

3.2.5, and 3.2.6, and Appendix I of the Joint Tactical
Communications Office specification TT-A3-9013-0048B.
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l. SCOPE

1.1 Purpose. The purpose of this document is to establish
technical standards and design objectives (DOs) that are
necessary to ensure interoperability and to promote
commonality for communications egquipment and subsystems
using data adapter control mode (DACM) procedures. Another
purpose of this document is to establish acceptable overall
system performance in order to satisfy diverse user
requirements without the restrictions caused by interface

incompatibility problems. Message formats specified for use
by the DACM are defined in Allied Communications Procedures

(ACP) -127, Communications Instructions Tape Relay
Procedures; Defense Operating Instruction (DOI)-103, Defense
Special Security Communications System (DSSCS) Operating
Instructions (U) System/Data Procedures; and Joint Army Navy
Allied Procedures (JANAP)-128, Automatic Digital Network
(AUTODIN) Operating Procedures.

1.2 Scope. This document specifies the minimum
requirements necessary to develop a Data Adapter Control
Mode (DACM) protocol procedure. It is not the intent of
this document to specify any particular hardware or software
design or implementation.

1.3 Application. This document is applicable to the design

angd deveiaﬂasﬁinof ﬁ;;—eaﬁlgﬁent assemblages and systems
using DACM. This document is appllcable also to the
engineering and operatlon of existing DACM systems. It is

not 1ntended that ex1st1ng DACH systems be 1mmed1ate1y

document. New DACM systems and those under901ng major
modification or rehabilitation shall comply with the
standards contained in this document subject to applicable
requirements of current procurement regulations. DACM can
be used over common long haul and tactical communications
circuits. 1In this case, both this document and ‘Military
Standard (MIL-STD)-188-100 shall apply.
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1.4 Objectives. The objectives of this document are to
provide system performance requirements that ensure
interoperation of equipment and systems consistent with
military requirements; to achieve the necessary degree of
performance and interoperation in the most economical way:
and to prevent proliferation of equipment serving the same
or a similar function. The variety of eguipment shall be
the minimum necessary to effectively support the missions of
the tactical forces in accordance with Department of Defense
Directive (DODD)} 4630.5, Compatibility and Commonality of
Equipment for Tactical Command, Control, and Communications.
These objectives will be accomplished by continuing efforts
in the following areas:

a. Standardizing user-to-user performance
characteristics.

b. Standarizing the type of signals at wvarious
interface points in the applicable system.

c. Specifying maximum permissible degradation of a -
signal in the process of transmission and
allocating the permissible degradation among
various parts of a system.

d. Defining performance parameters without specifying
the technology that should be used to obtain the
required performance.

1.5 System standards and DOs. The parameters and other
requirements specified in this document are mandatory system
standards (see appendix A) if the word "shall" is used in
connection with the parameter value or requirement under
consideration. Non mandatory system parameters and DOs are
indicated as optional by the word "should" in connection
with the parameter value or requirement under consideration.
For a definition of the terms "system standards" and "design
objective," see federal standard (FED-STD)-1037, Glossary of
Telecomnunications Terms. Information paragraphs, shown as
notes, have been included to better define certain methods
currently in use with the DACM.
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2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Standards. The following standards form a part of
this document to. the extent specified herein. Unless
otherwise specified, the issues of these documents are those
ligsted in the iésue cf the Departmcut of Defense Index of

Specifications and Standards (DODISS) and supplement
thereto.

STANDARDS
FEDERAL
FED-STD-1037 Glossary of Telecommunication
Terms
MILITARY
MIL-STD-188~116 Interoperability Standards for
Information and Record Traffic
Exchange

2.1.2 Other Government documents, drawings, and
publications. The following other Government documents

drawings, and publications form a part of this standard to
the extent specified herein.

JANAP - 128 Automatic Digital Network

3 A
(AUTODIN) Operating Procedures

DOI-103 Defense Special Security
Communications System (DSSCS)
Operating Instructions (U)
System/Data Procedures

DCAC 370 - D175-1 DCS AUTODIN Interface and
Control Criteria

ACP-117 Allied Routing Indlcator Book

ACP-127 Communications Instructlons

Tape Relay Procedures

2.2 OQOrder of precedence. 1In the event of a conflict
between the text of this standard and the reference cited
herein, the text of this standard takes precedence. Nothing

in this standard, however, supersedes applicable laws and
regulations unless a specific exemption has been obtained.
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2.3 Source of documents.

2.3.1 Government specifications, standards, and handbooks.
Copies of the referenced federal and military
snecifi rvaf1nnc: qfandardq and handhonke are availahle fr

Fewad Al e Wi daWall i e it ssflAisasar W Wil Ra e MV iRaateansao

the Department of Defense Single Stock Point, Commandlng
Officer, Naval Publications and Forms Center, 5801 Tabor
Avenue, Philadelphia, PA 19120-5099. For specific
acquisition functions, these documents should be obtained
from the contracting activity or as directed by the
contracting activity.

2.3.2 oOther Government documents. Copies of other »
Government documents required by contractors in connection

with specific acquisition functions should be obtained from

the contracting activity or as directed by the contracting

activity.
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3. DEFINITIONS

3.1 Definition of terms. Definitions of terms used in this
document shall be spe01f1ed in FED-STD-1037. Those
definitions of terms unique to DACM and not defined in FED-
STD-1037 are provided in the following subparagraphs.

3.1.1 Excessive unexpected characters. A 51tuation where a
data adapter/message switch (DA/MS) receives 170 or more

contiguous characters that are not acceptable when received.

3.1.2 Glare. A situation where two DA/MSs try to initiate
DACM signaling to each other at the same time.

3.1.3 Handback. The process of going from the traffic mode
back to the DACM.

3.1.4 Handover. The process of going from DACM to the
traffic mode.

.5 Information rate. The minimum number of bits (1's
~nl
v

] ol mmiae snmmdtde ol de S avemin o m d wmam ST d m
1 o) MEL UlllL WL Lllic, u.bU.dJ..L'y bt‘-‘bUIlub, Leyjulicu Lo

convey useful information (for example, 2400 bps).

o w

3.1.6 Initiator. The party starting a procedure and
leading in the steps of the procedure.

3.1.7 Loop rate. The rate at which bits are exchanged
between a DA/MS and the transm1551on/cryptographlc
equlpment.

3.1.8 Master-slave relationships. On circuit switched
connnections, calling equals master, called equals slave.
On dedicated connections, predefined data base parameters
define the relationship. The master-slave relationship
should not be confused with the initiator-responder
relationship.

3.1.9 Message synchronization. Message synchronization is
the process whereby the DA/MS sharing a connection
cooperatively progresses from an unknown or ambiguous
message state to a common known start-of-message state,
i.e., to either sending the first block of a message or to
expecting the next input block to be the first block of a
message.

3.1.10 Responder. The party reacting to the start of a
procedure and following in the execution of the procedure.

3.1.11 Traffic mode. The mode between DA/MSs in which
message traffic (Modes I through VII) is sent.
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3.2 Abbreviations and acronyms. Abbreviations and acronyms
used in this document are as defined in FED-STD-1037. Those

abbreviations and acronyms unique to this document and not
defined in FED-STD-1037 are provided in Appendix B.
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4. GENERAL REQUIREMENTS
4.1 pata adapter function. The data adapter control mode
(DACM) was designed originally for operation over the TRI-
TAC system. Figure 1 illustrates a typical circuit switch
(CS) /message switch (MS)/data adapter (DA} connection which
will use the DACM. Message switches are capable of
operation with a DA on a dedicated or circuit sw1tched
basis.

4.1.1 DACM network parameters. Data access to a DA/MS

shall be accommodated on a duplex digital basis at one of
the standard loop and information rates as listed in table
I. In addition the DACM shall:
a. Require a duplex circuit.
b. Operate at any information rate durlng
transmission.
c. Initially operate at an information rate of 2400
bps.

4.1.2 Circuit establishment. The DACM should be used to
set up circuit parameters. The circuit initialization DACM
shall progress through the following five states.

a. Idle line.

b. Idle synchronization.

c. Idle réte DACM (at this time data adapter control
blocks (DACBs) are transmitted).

d. Handover synchronization.

e. Traffic mode.

4.1.3 Parameter changes. The changing of circuit
parameters shall progress through the following five states.

a. Traffic state.
b. Handback synchronization.

— = = - ,

Message rate DACM (at this time DACBs are

9]

transmitted).
4. Handover synchronization.
e. Traffic mode. |
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| I
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NOTE 3 Althpugh the DA and OTL are shown ss individual equipment,
they may be comhined in one unit,

Note 2/ AVthough the COMSEC 1s shown as 2 seperate function
= the COMSEC may be an integral part of the DA/DTE.

r
: osvY

— !
HeRie
H A P il oA OTE -1
1" ll
] I'

'

': DYE ] l' |ou-a|
v oo 0d

FIGURE 1. Data transmissfon via point to point circuit switch and message switched circufts,

91Z-881-QLS-T1INW
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TABLE I. DTE to loop transformations.
INFO RATES L0OOP RATES (bps)
(Baud}
2400 | 4800 | 9600 | 16000 | 32000
| SE— e

45 .45 X X X X X
50 X X X X X
75 X X 7} X X
150 X X X X . X
300 X X X X X
600 X X X X X
1200 X X X X X
2000 X X X
2400 X X X X X
4000 X X
4800 X X X X
8000 X X
9600 X X X
16000 X X
32000 X
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4.2 Operation. The DACM is a duplex synchronous operation.
The DACM consists of synchronization characters, control
characters, and DACB characters. All characters of the DACM
consist of eight bits (see table II).

4.2.1 Synchronization characters. There are two
synchronization characters : DC4 and ESC. These

characters have an even number of logical 1 bits per
character (see table II).

4,2.2 Control characters. There are twe sets of control
sequences each consisting of four contiguous characters (see
tables II and III). Each character of the four character
sequence shall contain an even number of logical 1 bits.
These sequences are:

a. WBT WBT 31 31.
b. ACK ACK 31 31.

4.2.3 Data adapter contrel block (DACB). The DACB consists
of 37 characters (see figure 2). The DABC is composed of 5
framing and 32 identifier positions.

4.2.3.1 Framing characters. The five framing characters of
the DACB are:

a. STX.
b. 31.
c. EM.
d. ETX.
e. BP.

With the exception of BP, all framing characters shall
contain an even number of logical 1 bits. Because of the
manner that BP is generated, BP may be any character
composed of eight bits.

4.2.3.2 Identifier position. There are 42 identifier
characters used in the 32 identifier character positions.
Not all identifier characters are used in all positions.
All identifier characters shall contain an odd number of
logical 1 bits. Identifier characters which are not
recognized as one of the assigned characters shall be
treated as errors.

10
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TABLE 1I. DACM 8 bit characters.
bg - 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1
by - 0 0 a | .0 1 1 1 1 0 0 0 0 1 ) 1 1
bg - 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1
be, P 0 1 0 1 0 1 0 1 0 | t 0 1 0 1 0 1
Bits
Column
bg b3 by by | 9 1 2 3 3 5 6 7 8 9 10 { 1 12 ] 13| 14} 15
YYVY | ™y
00 0O 0
00 01 1
¢ 010 2
e 011 k|
0100 4
o1 01 5
0110 6
¢ 1 11 7
1 00 0 8
1 001 9
1 01 0 10
1 ¢ 1 1} 11
1 1 090 12
11 01 13
1110 14
1111 15
NOTES

. Mot used, avatlable for future use
1/ ¢ontrol character :
2/ Frame character

3/ Synchronization character

912-881-0dLS-TIW
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TABLE II1. DACB acknowledgment character sequences.

CHARACTER BIT POSITION

SEQUENCES 87654321 87654321 87654321 87654321
31 31 ACK ACK

ACK 31 10011111 10011111 0000110 00000110
31 31 WBT WBT

WBT 31 10011111 10011111 00011110 00011110

Notes: Bit 1 is LSB
LSB transmitted first
Bits transmitted from right to left.
Characters transmitted from right to left.

912-88T-QLS-TIH
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37 CHARACTERS

S E

T IDENTIFIER T

X CHARACTERS X
CHARACTERS COUNTED IN BLOCK PARITY ~

FIGURE 2. Data adapter control block.

91Z-88T~-4LS-TINW
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5. DETAILED REQUIREMENTS
5.1 Data adapter protocol. The DA may be a separate device
or part of a data terminal equipment (DTE), message switch
(MS), or communications center. Figure 1 shows a typical
system that may be used to interconnect DA devices to each
other and to an MS. This standard defines protocols
exchanged and actions taken between DAs or between DAs and

MSs. Two levels of interfaces shall exist for circuit

switched connections between DAs or between DAs and MSs.

a. Signaling and supervision information exchanged
between the telephone and various CSs to establish
a data circuit path.

b. After the data circuit path is set up, the DACM
coordination between DAs or between DAs and MSs
shall take place. This coordination, in all of
its forms, is described herein. This coordination
also applies to dedicated circuits between DAs or
between DAs and MSs.

. . .
5.1.1 Protocel control Circuit switched DA access shall

require a control message exchange between DAs., This

control message is known as a DACB. The state in which
DACBs may be transferred is known as the DACM. Prior to
initiation of transmission of one or more traffic messages
for either circuit switched calls or dedicated loops, the
initiator shall send a DACB which shall be used to establish
the parameters for the ensuing data transmission. Any
change in DACB characteristics shall cause a new DACB to be
transmitted. Following acknowledgment of the DACB and
synchronization at DTE information rate, the message traffic
itself shall be transmitted. After completion of the
message traffic transmission, a DACB may be transmitted

(normally by the originating unit) to initiate the call
termination secuence A detailed descrintion of the

FELALLG LAV ST T S L A AL W L A

operation of the DACM is given in appendlx C.

5.1.2 Protocol rates

e

5.1.2.1 DACB rate. DACBs sho
message rate as defined in 5.2.

5.1.2.1.1 1Idle rate. Idle rate shall be defined as an
information rate of 2400 bps. If the loop rate is higher
than 2400 bps, the bits shall be transmitted using
multisampling techniques (see 5.3.1.1).

15
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5.1.2.1.2 Messade rate. Message rate is the information
rate at which message traffic shall be exchanged (see
5.2.1.2).

5.2 DACM. The DACM shall consist of the methods and
procedures required to establish, control, and interface a
digital subscriber voice terminal or dedicated loop
encryption device tactical communication channel to the user
information rates or equipment connected and as a DTE, CS,
or MS. The DACM shall be transparent to the information
flow through the channel and shall not be described in terms
of protocol modes. The DACM section describes the DACB
types, format, acknowledgment, framing characters, and
signaling procedure. It also includes the description of
the synchronization characters, handback request detection,
break sequence, mark detection criteria, error
control/message to loop rate transformation, and
communications security (COMSEC) control.

5.2.1 DACB format. A DACB shall consist of 37 8-bit
characters (see tables II, IV, V, and VI and figures 2 and
3). Framing of a DACB shall be accomplished by a start of
text (STX) character in position 1, followed by the DA
character 31 in position 2 (see tables II and VI) and end of
medium (EM), end of transmission (ETX), and block parity
(BP) in positions 35, 36, and 37. All framing characters,
with the exception of BP, shall have an even number of
logical 1 bits per character (see figqure 3). BP may have an
odd or an even number of logical 1 bits. " All identifier
characters shall have an odd number of logical 1's. Valid
contents of DACBs shall be as defined in the following
subsections. The minimum valid contents of each DACB
generated shall be allowed as summarized in table IV. The
identifier characters and their eight bit code are shown in
takle VII.

16
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TABLE IV. Data adapter control block format.

Character Character Function
Position Description
Framing Start of Block Character - STX
Framing Start of Block Character - 31
3-4 Security Security of Message Repeated
Identifier (2 character)
5 Information Identifies the Information'Rate
Rate ‘
Spare Available for Future Use - NUL
Codes Message Code |
DTE Selfect Identifies.the DTE Channel'Selected
or ldentified

9 Message Format |identifies Message Format Utilized

10 Channe! Control } Identifies Channel Control

Procedures Procedures Utilized |

11 Error Control Identification of Error Contro!

Technigque Utilized {

12 Precedence identifies Precedence of Message
13 DACB Types identifies Purpose for Transmission
‘ : of DACB

14 Mode Vi Defines Number of Message

Group Size Per Group
15 Data Mode Identifies Whether Data Mode
Control Control Shall be Inhibited

17
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TABLE IV. Data adapter control block format - Continued.

Character Character Function

Position Description

16 % First Digit of Area Code

17 E Second Digit of Area Code

18 8| < | Third Digit of Area Code

13 E £ o First Digit of Switch Code

20 @ .‘;‘ © | Second Digit of Switch Code

Q " T
21 § «» Third Digit of Switch Code
22 el o First Digit of Subscriber Address
als| & @
23 o || 2 38 | second Digitof SubscriberAddress
o o =
24 ) 2 3 | Third Digitof Subscriber Address
2 < —

25 7 Fourth Digit of Subscriber Address
26 First Character of RI

27 Second Character of Rl

28 E’§ Third Character of Rl

29 £ 38F |[Fourth Character of Ri

30 é’f_c’ Fifth Character of Ri

ER! Sixth Character of RI

32 Seventh Character of Rl

. {Left Most Character)

18

-




1]

Downloaded from http://www.everyspec.com

MIL-STD-188-216

TABLE IV, Data adapter control block format - Continued.

Character Character Function

Position Description

33* DTE Type Identification of DA
Capabilities or Request for Specifiec
DTE Capabilities .

34 DACB change |identification of DACB (same as
previous or changed) .

35 Framing EM - End of Medium

36 Framing ETX - End of Text

37 Framing BP - Block Parity

* Construction of Character Position 33

Bit Position

1

Function

page printer

paper tape

card unit

display or storage device

mag tape

facsimile

logical ¢ (spare)

sum of logical 1's such that the number
of logical 1's are odd

18
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TABLE V. DACB character generation.

DACK "

[dentifier o Character Setting by ODACB Type

Character Description * * * *| 2% * * x| e* x| o*

Position{s) NUL™| 0C2™| ENQ™| INV A B c D 3 F g
1 Framing sTx | sTx STX | ST | svx ! sTx | stx § STx | STXx| 37T | s™
2 Framing K} 31 N |lajxnln]l njan{n| njxn
3sa Security 4/ | NUL | NUL {MUL P NULL 47 ) NUL | WUl |47 | NUL | NUL
5 Info Rate 4§ 2 Wl [0 | & W pw Jar ] | s
& Spare NUL| NuL { NUL | NuL | MUL | BUL | ONUL | oNUL | ONUL] ONUL | MWL
7 Coaes 4/ 1 4 Pwe | 2/ fauL | a7 ] omuL | owuL |47 NUL ) ONOL
8 DTE Select S/ 5 18 | 2 [ mut ] s/ omut | el t sy | osEL | wuL
9 Format & | 4 PNt | 2/ PNl o4/ NuL o onuL | 47 f NUL | ONUL
10 Channel Control | 4/ | 4/ | NUL | 2/ § WAL | 4/ | NUL | NUL | 4/ |'NUL | NUL
11 Error Control 4 | & NUL | 2/ | NUL | 4/ | NUL | NUL [ 4/ | NUL | NUL
12 Precedence A/ 4 MU | N L NUL D 47 | KL ONUL 4/ ] NUL | ONUL
13 DACB Types N | DC2 ENQ | INY A 3 c h} £ F G
14 RodeviGrow | a/ | & [ [ 27 || o/ fwun | wue foar ] owa | we

d

15 Dots Moce Y1z z vz {z| 2| z]z]|z z
16-32 Address & RI K70 T4 720 S VA O T VA N PO SO VA 74 BT 14

20
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TABLE V. DACB character generation - Continued.
1

Tdun Setting by DACR Typi
Identifier Character Setting by yoe

Description
) wt oce*f ewo*[ iw*] a* T s* | c* [ o*] e[ 4 o
TWUII LIWITY 3 -
iy Page Printer &/ Yy i 2/ ¢ A/ ¢ ¢'| ¥ L $
336, Paper Tape Y1y le ¥ |6 ¥ e | ¢ ¥[.&¥] 0
33, Card Unit | v | 720 I I VA L I VA I VA
33b, Display 4 4 ¢ 2| ¢ & 1 ¢ ¢ | | ¥ ¢
335 Mag Tape L7 VA 2l et & oo S ST B VA
33bg FAX V| v | e & | ¢ ¢ | ¥t ¥ ¢
33py 1/ SPARE $ ¢ ¢ $ ¢ ¢ $ ¢ ¢ $ $
3 DACB Change 4.1 WL | NuLp A/ L Nk 4/ | NuL | NuL] 4/ | NuL | oNuL

|

35 Framing " EM EM - EM EM EM EM EM EM EM EM EM
36 Framing ETK ETX ETX | ETX | ETX | ETX ¢ ETX | ETX | ETX ETx
37 Framing 6/ 6/ & | 6/ | 6/ 1 6/ | &/ | 8/ ) & | 6/
NOTES:

1/ - This bit position is a spare and shall be set to logical g.

2/ « If a DACB (INV) 1s sent because:

- 4. the recelved DACB characteristics cannot b2 accomodated or

b. the received DACB characters are inconsistent with the stored classmarks
assoctated with the RI in the received DACB.

Then each character position shall contain a valid character. The DACB {INY)

character positions, except for 3, 4 and 12, shall specify the characteristics

acceptable to the MS/DA sending the DACB (INV).

3/ - The Message Switch/Dats Adapter shall have the option of placing NUL characters {n
positions 16 through 25, fnclusive where appropriate({.e. dedicated circuits). Valid
Rl characters shall always be inserted in positions 26 through 32, inclusive.

4/ - The Message Switch/Data Adapter transmitting this DACE must place one of the valid
characters or bits in this position. The characters or bits to be used are those
specified 1in 5.2.1.1 through 5.2.1.15.

5/ - Muitiple DTE Data Adapters and Message Switches shall place an approprihte valid
character in this position. Single DTE Data Adapters shall place NUL in this posftion.

§/ - This bt position s a block parity character and is defined in paragraph 5.2.3.1.

DACB types (See 5.2.1.10), position 13 of DACB.-

21
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. TABLE VI. DACM characters - numerically,
DACRK DACM CHARACTERS DACM DACM CHARACTERS
CHARACTERS Bit Pasitions CHARACTERS Bit Positfons
b | B [P |3 | % | B b5 | 5 ] % | % ] " | b3 ] %2 ] %1
(A 0 ] 0 0 1 1 EM 1 0 0 1 1 [1} 0 1
ACY. 9 0] o141 0 3l 1l olo 1 11 1
NY 1 0 0 1 1 1 0 1 0 1 1 1] 0 0 0
T3 0 1Jolog 1 ? 1 0] 1 1 of o] 1 0
oea 0 LB I A A 0 3 1} o | 1] oJ o1 1
ESC o 1 1 0 1 ] 5 1 0 1 1 o 1 0 1
WRT 0 1 ! 1 1 0 6 1 0 1 1 0 1 1 0
] 1 1|l oflo|o 1 9 1] o] 1] 1] ot o 1
¢ ! 1Joejr]o] 90 A 1{ 1] of o] vof ofo] 1
; 1 1] o] 111 1 B 1 1] o ol of o] 1 0
L 1 1 1 0 0 0 v} 1 1 0 ] 1] 1 0 ]
o 0 0 0 0 1 i G 1 1 0 0 0 1 1 1
E o] epojryep N 1] 1] o 1] o] of o
f 0 0 0 1 1 0 K 1 1 0 D 1 0 1 1
I 0 0 1 ¢ 0 1 L 1 1 0 0 1 1 0 1
J 0 0 1 0 1 0 N 1 1 0 0 1 1 1 0
L 0 0 1 1 0 0 p 1 1 0 i 0 0 0 0
0 o] 4] 1 1 1 ] S 1 1 o 1 0 0 1 1
o ol 1l ol of o] > U 1] 1ot 1] o] 1]o 1
R 0 1] 0] 01 0 ¥ 1] 1o 1} ot 111 0
T 0 1 0 1 0 0 ¥ 1 1 0 1 1 0 0 1
L 0 1 0 1 1 ) 1 1 1 0 1 1 0 1 0
X 0 1 i 0 ] 0 Notes:
NUL o el o] oo ] a) By s least significant bit {(15B)
5TX 0 0 0 0 1 0 b) LS8 fs first bit of a character transmitted
e T c) B8y is most significant bit (msB)
ENQ 0 0 0 1 0 1
d¢) M5B ts last bit of & chsracter transmitted
DC1 0 1 0 0 n 1
e} Bits are transmitted from right to left
o2 0 1 0 0 1 0 bl first and l:8 Tast).

912-88B1-QLS-TIN
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DACM characters - alphabetically.

DACM DACM CHARACTERS DACM DACM CHARACTERS
CHARACTERS Bit Position CHARACTERS 81t Position
by 15 1B [P [P | [P | ™ o 1% 1% 1 % 1% | % | % | %
A 11 o o]l o] oo 1 p 1] 1]o 1l 0y o]o 0
ACK ot o]o o] o 1 0 q gl 1]o 11 0] o]0 1
] 1 1 0 ] 0 0 1 0 R 0 1 0 1 0 i} 1 )]
c o]l 1] o ol o o |1 1 5 1| 1] o 1] o] o] 1
0 11 1] o o] o 0 0 sTX 1| o} o ol o1 0 |.1 0
ol 1jo]o 1{ ol oo 1 T ol 110 tj o] 1] o 0
pC2 1 oo 1y o] o] 0 u i 11 o 1] ol 1] o 1
0C3 o) o] o 1] of o] 1 1 v 1] 1] 0 1y o] 1] ] Ei
oca of o] o 1] o 0 0 W ol 11 o il o} t ] 1 E;
3 ol 1§ ol of t] o 1 WBT o| of o 1] 1) 1] 1 0 Eg
4, 1 0 1{ 1] ojo 1 M ol 1] o 1] 11 o] o 0 :%
ENG 1] ofo 0].0 0 1 Y i 1o 1] 1] o} ¢ 1 ﬁo
ETX 0y o] o o] ot o] 1 1 1 1] 1] o 1] 1] e 0 ot
ESC of ofof sf 1] o] ]| 1 0 t] ol 2} 1] ol 0] 0o o <
F ol 110 ol of 111 0 1 ol o] 1 1] of o o 1
& 1l 1o o] of 1} 1 - 1l ol 1] o) of 1 0
H 1} 1{ o] o] 1] o] o 0 3 1} o] 1 1tf of of 1 1
1 o] 1] o o] 1] o] o 1 A ol ol 1 1 1} o 0
W poeporop oper il SRR REERENE R EELENE
J ey rjop oy rtfoytryo § SRS EBEENEN IR K
K 1] 1] o ol 1{ o] 1 1 7 ol ol tloel 1 ) 1 -
1 gl 1] 0 o] 1] t]1 0 0 8 o o1 1] 1o ¢}o ¢
" t{1 o] o]t 0 1 9 1] o] 1l 1]o]o 1
L 1 rjol ot 110 2 jdododalalals
NOL 1|o]of] o] o a 0 Notes:
0. 0] 0 0 1 1 1 a} By 15 least significant bit {LSB) d) MSB i3 last bit of 8 character transaitte

b} LSB §s first bit of a character transaitted e) 8its are transmitted from right to left

c)

b, is most significant bit (WS8)

(bl first and b, last),
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DACB identifier characters.

TABLE VII.

8 BIT CODE

bg

IDENTIFIER

CHARACTERS

NUL

ENQ
INV
DC1
DC2

DC3

24
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TABLE VII. DACM identifier characters - Continued.

IDENTIFIER 8 BIT CODE

CHARACTERS bg b, be be b, b, b, | b,
0 0 1 0 0 1 1 1 1
P 1 1 0 1 0 0 0 0
Q 0 |1 0 1 0 0 0 1
R 0 1 0 1 0 0 1 0
S 1 1 0 1 0 0 1 1
T 0 1 0 1 0 1 0 0
U 1 1 0o | 1 0 1 0o |1
v 1 1 0 1 0 1 1 0
W 0 1 0 1 0 1 1 1
X 0 1 0 1 1 0 0 0
Y 1 1 0 1 1 0 0 1
z 1 1 0 1 1 0 1 )

Notes

a) by is least significant bit {LSB)

b) LSB is first bit of a character transmitted
bg is most significant bit (MSB)

d} MSB is last bit of a character transmitted

ransmitted from right to left (by first and bg last).

25
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37 CHARACTERS

—
- ——— CHARACTERS COUNTED IN BLOCK PARITY ——»
§ FRAMING CHAHACTERS—————-'
..___.ﬂ i
7 +————IDENTIFIER CHARACTERS ——#
J |
] 1 1 1 1 1 1 1 1 1 1 1 1 0
710011 1 1 1 1 1 o(l0j0]0](0
5 6| 060|000 [0 ]|O0 ) o|0c]J]O0lO)0O]O
=
‘é INFORMATION
g BITS 4alol1|/o|ojo|o |0 oj{ojofoj1|o0
Q
3|01 1 1 0 S I ojo0ojo6|loOo|]0O0iO0
2 1 1 00 1 1 1 oj{o0jo|OD]| O 1
1 041 1 1 0|00 1 0]0] 0 1 1
\\m EM//
\ §Tx ETX
BLOCK PARITY
BIT POSITON

Notes: 1/ - Even number of logical 1 bits per octet (character)

2/ - 0dd number of logical 1 bits per octet (character) -

3/ - Even number of logical 1 bits per row.

FIGURE 3,

Parity checking rules for DACB.

MOH HOV3I HOJ ALIdVYd N3AJ

917-881-ALS-TIW
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5.2.1.1 Security classification and handling procedures.
These two identifier characters (positions 3 and 4 of DACB)

shall identify the classification of the message(s) to be
transmitted. These characters shall be NUL when the
transmission status control character (position 13) is DC2,

ENQ, INV, A, C, D, F, or G.

The allowable security

classification indicators shall be in accordancg with table

VIII.

Table VIII. Security classification and handling procedures.

Identifier Characters

EREL—Fg g s S Al

Identification

MM nyn RI Community:

T Top Secret

S5 Secret

cc Confidential (and Restricted)

EE EFTO (Encrypted for
Transmission only)

Uu Unclassified
No message associated with

NUL NUL

this DACB

27
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T oum o e e e E mam  wa

5.2.1.2 Information rate. This identifier character
(position 5 of DACB) shall identify the information rate of
the message to be transmitted. The information rate
indicators shall be in accordance with table IX.

Table IX. Information rate.

" Identifier Characters Identification
A 45.45 baud )
B 50 baud
o 75 baud N
D 150 baud
E 300 baud
F 600 baud
G 1200 baud
H 2400 baud
I 4800  baud
J 8600 baud
K 16000 baud
L 32000 baud
M 2000 baud
N 4000 baud
o 8000 baud
NUL No information rate associated
with this DACB
Z Not applicable - remain at
current information rate

ra . This identifier character
of

B s
be a NUL, and is a spare. 0

28
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5.2.1.4 Codes.  This identifier character (position 7 of
DACB) shall identify the DTE message code. The indicators
shall be in accordance with table X.

Table X. Codes.
Identifier Characters Identification

A ASCII odd parity

B. ITA 2

C Continuous random bit stream
and facsimile

D 4 out of 8 (IBM) code 10 unit
start-stop

E EBCDIC. (Extended Binary
Coded Decimal Interchange
Code)

F Field data

G ASCII even parity (data)

N Nonstructured format magnetic
tape

0 Structured format magnetic
tape

NUL No code identified by this
DACB

29
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5.2.1.5 DTE select. This identifier character (position 8
of DACB) shall identify the DTE terminal requested within
the DACB, for DACB(F) (see 5.2.2.4). MSs and DAs with a
single DTE channel shall not transmit DACB (INV) due solely
to receipt of DC1, DC2, or DC3 in this character position.
A multiple DTE DA shall transmit a DACB(INV) if an
incompatible identifier character is received in a DACB.
The indicators shall be in accordance with table XI.

£
rS
e

Table XI. DTE select.

Identifier Characters Identification
DCI DTE~1
DC2 DTE-2
DC3 DTE-3 -
NUL Oonly DTE or selection based on
character 33 of DACB

[
[
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5.2.1.6 Message format. This
(position 9 of DACB) shall ide

message(s) to be transmitted.
accordance with table XII.

Table XII.

.everyspec.com

188-216

identifier character
ntify the format of the
The indicators shall be in

Message format.
Identifier Characters Identification

A ACP-127

B JANAP-128, Data

c ACP-127 modified (DOI-103
Special)

D JANAP~128, Teletypewriter

E Special Format 1

F Special Format 2

G JANAP-128 medifiEQ:(DOI-IOB
Standard

H ACP-127 NATO SUPP 3

NUL No special format (a valid
format coordinated by means
other than by DACBs)

31
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5.2.1.7 Channel control procedures. This identifier
character (position 10 of DACB) shall identify the

operational mode of the DA (or the DTE connected to the DA)
or the operational mode of the MS during message
transmission. Modes I, II, and V are defined in Defense
Communications Agency Circular (DCAC) 370-D175-~1. All modes
are as specified in MIL-STD-188-116-1 through MIL-STD-188-
116-5. The indicators shall be in accordance with table
XIIT.

Table XIII. Channel control procedures.

Identifier Characters Identification
A Mode I - Continuous
B Mode II
.
E Mode V 5
F Mode VI l
G Mode I - Block-by-Block '
i
NUL Unspecified - utilized between ?
DAs for facsimile and special
DTE ’
H Mode VII

32
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5.2.1.8 Error control. This identifier character {(position
11 of DACB) shall identify the error control technique to be
used in transmitting or receiving a message. The indicators
shall be in accordance with table XIV.

Table XIV. Error contrel.

Identifier Characters Identification
A Multisampling - non bit
framing (see 5.2.9.1.2)
D 1/2 rate Golay without multi-
sampling (see appendix D)
E 1/4 rate Golay (1/2 rate Golay

without multisampling with
double codeword transmission,
see appendix D)

F 1/8 rate Golay (1/2 rate Golay
without multisampling with
quadruple codeword trans-
mission, see appendix D)

NUL Multisampling - bit framing
(see 5.2.9.1.1)

5.2.1.9 Precedence. This identifier character (position 12
of DACB) shall 1dent1fy the precedence of the message(s) to
be transmitted. The indicators shall be in accordance with
table XV.

Table XV. Precedence.

Identifier Cﬁaracters Identification
¥ Flash override (CRITIC, ECP)
Z Flash
o | Immediate
P Priority
NUL Routine or precedence stated
only in message header(s)
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5.2.1.10 DACB types. This identifier character (position
13 of DACB) shall identify the reason for transmission of .
the DACB, or to request action(s) to be taken by the
receiving DA/MS. There are 11 types of DACBs. The type of
DACB is determined by the character in position 13. DACBs
may be to inquire and verify the identity of the distant
end, to establish or change parameters, to terminate a call
or return to idle, or to respond to an invalid DACB. Of the
11, 3 DACBs are sent only when a non ARQ channel cancel mode
is in use. These non ARQ DACBs are sent either to cancel or
reject messages. The indicators and acceptable transmission
rates shall be in accordance with table XVI (explained in
appendix C).

Table XVI. DACB types.

Characters
Rate Identifier Identification

Msg DC2 DC2 character is sent in a
DACB to reject an incoming
message (non—-ARQ modes only,
see note 1)

Idle ENQ ENQ is sent in a DACB to
(circuit request a DACB (F) response to
establishment) verify the identity of the
responding DA/MS

Idle/Msg INV INV is sent in a DACEB to

. indicate a received DACB
cannot be accommodated by the
responding DA/MS as specified
in 5.2.2.3

Idle/Msg A A is sent in a DACB to
indicate present transmission
has been completed, no further
transmission is intended and
to terminate the connection or
go back to idle if dedicated

Msg B B is sent in a DACB to
indicate the received DTE to
read the contents of this DACB
to determine characteristics
specified for continued
transmission
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Table XVI. DACB types. {Continued)

Rate

Characters !
Identifier Identification

Msg

C C is sent in a DACB to
indicate transmission of
message{s) 15 complete, hold

) A o
connection in .LuJ.a stace.

Further message transmission
will be preceded by another
DACB

Msg

D D is sent in a DACB to
indicate cancellation of all
transmission since the last

start of message sequence, and
to terminate the connection or

= By 11N 9 Le g L L P A LR T R T

go back to idle if dedicated
: {(non-ARQ modes only) (see note
! 1) .

Msg

E E is sent in a DACB to
indicate cancellation of all
transmission since previous
start of message sequence and
to specify the characteristics
for continued transmission
{non-ARQ modes only) (see note
1)

Idle

F F is sent in a DACB to
indicate the DACB; is being
sent in response to a DACB
(ENQ)

Idle/Msqg

G G is sent in a DACB to
; indicate "Go-to-Voice"

Idle/Msg

NUL NUL character is sent in a
DACB during call initiation to
specify and validate
characteristics for subsequent
data transmission

NOTE 1:

The provision of special DACB signaling for non-
ARQ modes does not imply a requirement to use this
signaling. Individual DA/MS specifications
defines when this signaling is required.
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5.2.1.11 Mode VI group size. This identifier character
(position 14 of DACB) shall identify the group size in terms
of line blocks to be utilized in the ensuring Mode VI
transmission when a DACB(NUL), DACB(B}, or DACB(E) is sent.
A responder shall not send a DACB(INV) due solely to the
initiator requesting a smaller group size capability than
the responder can provide. For all modes, except for Mode
VI, the DA/MS shall place a NUL in this position. The
indicators shall be in accordance with table XVII.

Table XVII. Mode VI group size.

Identifier Characters Identification
A 32
B 64
C 96
D 16
NUL Not applicable

5.2.1.12 Data mode control. This identifier character
(position 15 of DACB) shall identify whether data mode
contrel (DMC) mode of operation shall be used (see 5.5.2) or
inhibited. Upon initial establishment of a call (circuit),
the DMC shall be enabled. The indicators shall be in
accordance with table XVIII.

Table XVIII. Data mode control.

Identifier Characters Identification
NUL Data mode control employed
A N ‘ Data mode control inhibited
pA Not applicable - remains in
present state

36




Downloaded from http://www.everyspec.com

MIL-STD-188-216

5.2.1.13 Address. The address (peositions 16 through 32 of
the DACB) shall ‘contain addressing information of the DA/MS
originating the DACB and shall consist of two fields; the
telephone number of the station and the routing indicator
(RI) of the station. The station telephone number shall be
constructed in accordance with the associated digital
circuit switch numbering plan. The 10-digit number (area
code, switch code and subscriber address) shall be used.
The RI field shall be constructed in accordance with the
applicable community RI directory: e.g., ACP-117. The RI
shall be left-justified in the field. Unused portions in
the RI field shall be filled with NUL characters. For
DA/MSs with multiple channel capability, the RI, for the
specific DTE channel in character position 8 of the DACBE,
shall be inserted in characters 26-32 of DACB. If no DTE is
connected to a specific channel, positions 26-32 of DACB
shall be filled with "NULS."

5.2.1.14 DTE type. This identifier character (position 33
of the DACB) shall identify specific terminal equipment. A
DA/MS sending a DACB(F) or DACB(INV) shall set the
appropriate bit(s) for the DTE(s) attached to the specific
DTE channel when position 8 of the DACB being responded to
is DC1l, DC2, or DC3 or set the "logical or" of all the DTE
types on all channels in character position 33 when position
8 of the DACB is NUL. 1In DACB (NUL), DACB(B), and DACB(E) a
specific bit shall be set for the type of terminal equipment
ré‘:q‘dESLeu. If a specified DTE channel (DC1l, DC2, DC3, or
NUL in position 8) does not have specified terminal type, a
DACB({INV) shall be sent indicating the terminal types
available on the| specified DTE channel as follows.

a. A logical 1 in bit position 1 shall indicate page
printer.

b. A logical 1 in bit position 2 shall indicate a
paper tape unit. ;

c. A logical 1 in bit position 3 shall indicate a
card unit.

d. A logical 1 in bit position 4 shall indicate a
display or storage device. :

e. A logical 1 in bit position 5 shall indicate a
magnetic tape unit.

f. A logical 1 in bit position 6 shall indicate a
facsimile unit.

g. Bit position 7 shall be a spare and shall be set

to logical 0.

A logical 1 in more than one position shall
indicate a combination of the above devices and

capabilities.
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5.2.1.15 DACB change. This identifier character (position
34 of the DACB) shall identify whether the DA/MS
transmitting a DACB is capable of changing its
characteristics or has changed any of its characteristics
from the previcusly transmitted DACB (provided position 13,
DACB type, has not changed). Whenever DACB (DC2), DACB
(ENQ), DACB(A), DACB(C), DACB(D), DACB(F), or DACB(G) is
transmitted, character position 34 shall always be a NUL
character. Whenever a DACB (INV) is transmitted, character
position 34 of the DACB(INV) shall be the same as that of
the received DACB to which the DACB(INV) responds. Whenever
DACB(NUL), DACB(B), or DACB(E) is transmitted, character
position 34 shall be in accordance with table XIX.

Frar ™

Table XIX. DACB change.

Identifier Characters Identification

A DA/MS is capable of changing
its characteristics. This
ASCII character (A) shall be
used with first DACB
transmission. It shall also
be transmitted with each
changed DACB when previously
transmitted DACB had a "B" in
position 34

B DA/MS is capable of changing
its characteristics.
Transmitted with each changed
DACB when previously
transmitted DACB had an ®A® in
position 34

NUL DA/MS not capable of changing
its DACB characteristics
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5.2.2 DACB acknbwledgment. Upon reception of é correctly
framed DACB with correct parity, the receiver shall send cone
of the following.

Positive acknowledgment.
Interim acknowledgment.
Invalid response.
Inguiry response.

a0 o e

Note: If any identifier position contains a character other
than menbers of the set defined for that position,
the entire DACB shall be ignored.

5.2.2.1 Positive acknowledgment. The positive
acknowledgment sequence shall be sent by the receiver in
response to a DACB with correct parity and compatible
identifiers specifying parameters acceptable to 'the

nnnnnnnnn Mhhea malrasarr] adcrmarmd sasmtmmaas akha1 P - L. L Yal’d
L:\-cLVCL - P Y- au;\uuw;cugmcuu ST uTlILT bllQJ.J. UUJIDJ.a\- Ul. I3 e LN

ACK 31 31 (see table III). During the transmission of the
positive acknowledgment sequence, no other character (data,
framing, or control) shall interrupt this four character
seguence, /

5.2.2.2 Interim acknowledament. The wait before transmit
(WBT) sequence shall consist of WBT WBT 31 31 (see table
II). The WBT sequence shall be sent to acknowledge receipt
of a properly framed correct parity DACB and to regquest the
transmitter to stop further transmission of DACBs. During
the transmission of this sequence, no other characters
(data, framing, or control) shall interrupt thlS four
character segquence.

5.2.2.3 Invalid response. The invalid reply shall consist
of a DACB with INV in position 13. DACB (INV) shall be sent
only in response to a DACB(NUL), DACB(B), DACB(E), or
unimplemented DACB type, which is received correctly (no
parity errors) and at a logical time, but which 'is received
with contents specifying parameters unacceptable to the
receiver. In all cases, the DACB(INV) shall contain the
proper identifiers except security and precedence. A NUL
character shall be inserted for security and precedence.

5.2.2.4 Enguiry.response. The response to a DACB(ENQ)
shall be a DACB(F). If the DACB(ENQ) contains DC1l, DC2, or
DC3 in character position 8, a DA with only one DTE shall
respond with a DACB(F) with NUL in character position 8. A
DA with more than one DTE shall respond with the same DC1,
DC2, or DC3 received in character position 8. ‘
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5.2.3 DACB framing characters. The DACB shall consist of 5
framing characters and 32 identifier characters (see 5.2.1.1
through 5.2.1.15) for a total of 37 characters (see figure 2
and tables II, IV, and VI). The DACB framing characters
shall serve to delineate the beginning and end of the DACB.
Two of these characters (STX and 31) shall precede the
identifier characters and three of these characters (EM,
ETX, and BP) shall succeed the identifier characters. The
transmission of a DACB shall never be interrupted by the
transmission of any other characters except at termination
of DACB transmission. The DACB framing characters are
described in 5.2.3.1 through 5.2.3.5 and are listed in

table XX.

5.2.3.1 Block parity (BP). BP shall be the last framing )
character of the DACB. BP shall always follow ETX. BP
shall be formed by the binary addition without carry of each
of the bits in each row of a block starting with the second
framing character (31), including all identifier characters,
the EM character, and ETX character. When ETX is detected,
the next character should be compared bit for bit with the
receiver generated BP character. These two characters
should be identical. If they are not, the block shall be
considered to have a parity error (see figure 3).

5.2.3.2 Start of text {STX). STX shall be the first

framing character of the DACB. STX shall not be included in
the BP check.

5.2.3.3 Data adapter character 31. Character 31 shall be
the second framing character of the DACB. Character 31
shall be included in the BP check. Character 31 shall be
followed by 32 identifier characters (see table VII).

5.2.3.4 End of medium {EM). EM shall be the third
character of the DACB and shall be the thirty fifth
character of the DACB. EM shall be included in the BP
check. EM shall be followed by the framing character
sequence ETX BP,

5.2.3.5 End of transmission text {ETX). ETX shall be the
fourth framing character of the DACB and shall be the thirty
sixth character of the DACB. ETX shall be included in the
BP check. ETX shall always be preceded by EM and followed
by BP.

5.2.4 DACB signaling procedures. All DACBs transmitted and
all acknowledament sequences (ACK or WBT) to DACBs shall be 0

sent with contiguous characters. No idle characters or
other characters shall be sent between the defined DACB or
acknowledgment sequence character positions.
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TABLE XX. DACM framinj-and control characters.

FRAMING, IDLE |
AND : : 8 BIT CODE
CONTROL ,
CHARACTERS ‘

|
oy

STX

ETX

ACK

EM

ESC

DC4

WBT

= IS ]lolol=]|olo]—
ololo|lololelalo
olo|lojo|o]lo|loio
il || —=fo]loc]lo
= |l—~ljol~=]|~|lo|laol|o
~[l=|—lolo|l=lo]|lo
—lelolmlo]lm]~|i—
—lololmlrlol—=]o

31

Notes:

a)
b)
c)

d}

e)

b; is least significant bit (LSB)

LSB is first bit df a character transmitted

bg is most significant bit (MSB)

MSB is last bit of a character transmitted

Bits are transmitted from right to left (b; first and bg last).
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5.2.4.1 DACB transmission. A DACB shall be sent
continuously until receipt of the WBT sequence or until
other appropriate action is taken. 1Idle characters shall be
required between DACBs (see 5.2.5.1). After receipt of a
WBT sequence, no new DACB shall be initiated until after
receipt of ACK sequence or DACB(INV}) or a time-out has
occurred. Transmission of continuous DACBs shall be
terminated upon receipt of an acknowledgment (ACK, WBT,
DACB(INV), or DACB(F)) for the DACB. The termination shall
occur at any character boundary during the transmission of a
DACB. Once a WBT has been sent, any incoming DACBs shall be
ignored until an ACK sequence, DACB(F), or DACB(INV) has
been transmitted.

5.2.4.2 DACB acknowledgment transmission. An ACK sedquence
(ACK ACK 31 31 or WBT WBT 31 31) shall be sent 10 times in
response to a DACB. Idle characters shall be allowed
between acknowledgment sequences. The receipt of a complete
ACK ACK 31 31 or WBT WBT 31 31 sequence by a receiver shall
be required for validation of these control character
sequences. Termination of an ACK sequence shall occur on
any character boundary following the detection, by the
responder, of the advancement of the initiator to the next
signaling state.

5.2.4.3 DACB response transmission. If the responder
continues to receive the same DACB after having sent a

response other than WBT - i.e., ACK, DACB(F) or DACB(INV),
it shall be assumed that the response sequence has been lost
or not yet received and/or acted upon by the initiator. The
duplicate block(s) shall be disregarded; however, the
response to the previously answered DACB shall be

. . . .
m Tr +hae mace A~nf Al icate Rl Aamlrial »arcraivs
retransmltted. Ldi il e 2 WA uuH.L.Lual-c Hlubn\a’ ATSWT AV

after the transmission of WBT, those blocks shall be
disregarded and no response shall be sent.

5.2.4.4 Multiple DTE channel usage arbitration. In case of
channel use 'contention” with DTEs of a multiple DTE DA, the
precedences of DTE message shall be utilized to determine
the order in which the r.zssages shall be transmitted.

5.2.5 Synchronization characters. The synchronization
characters shall be C4 and ESC and are listed in table XX.

5.2.5.1 Idle characters (DC4). The DC4 character shall be
the idle character used to establish and maintain DACM
character qvnchrnn1yat1nn It shall also be used to sig gnhal

handback. DC4 shall be transmitted at idle rate or at
message rate. At least 10 contiguous DC4 characters shall
be transmitted between each DACB.
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5.2.5.2 Escape characters (ESC). The ESC character is the
transition synchronization character which shall be used
during the transition between two lines states; e.g., idle

vatoe magssage ad s or 1A macenasn vata A MALT MAasoaer
LGaLs Wi o asosoagyc rate or c.id HT S SAdyT rate To ni=sw m!::l-:iu\_-,‘;

‘rate. The ESC shall be sent as a synchronous character with

the necessary encoding. When a transition is being made to
a new message rate, the forward error correction (FEC), bit
stuffing, or multisampling that is specified for the new
message rate shall be used to encode the ESC. When a
transition is being made to idle rate, multisampling to 2400
baud information rate shall be used if the loop rate is
greater than 2400 baud.

5.2.6 Handback request detection. While in the traffic
state, the decoded information rate bit stream shall be
constantly examined for synchronous DC4 characters. A DC4
character boundary may be different than the character
boundary of the traffic mode. The detection of the DC4
stream shall indicate that the distant end is requesting a
handback to DACM. Appendix C gives details of handback

synchronization.

5.2.7 Break sequence. A break sequence shall be sent to
"wake up" a distant end and shall force a return to the idle
line state (see table XXI).

5.2.7.1 Break generation. A generated break seguence shall
consist of one second of continuous "space" (logic zero)
loop bits. After having sent a break sequence, the sender

shall go to idle line state.

5.2.7.2 Break detection. A break shall be recognized when
750 milliseconds of spacing line are detected. The break
detector shall be implemented using a loop bit error
fllterlng algorithm to ensure that a break, in a worst case
noise environment, shall be detected. False detection shall
also be guarded against by use of a filtering algorithm. To
protect against false detection of break during.idle-to-
information and information-to-idle rate transitions, marks
shall be sent (see tables XXII and XXIII}). The break

detactor shall he nﬁ+1\ra at 21l +imes
L o A A W = el Ve W L et ol ALL S T &
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TABLE XXI.  Example of generation of break - return to idle.

DESCRIPTION

Initiator recognizes loss of SYNC during DACM and

performs Crypto Resync then sends break (logical
zero (@) for one second) at loop rate. FEC and bit

stuffing and inhibited as required. Initiator
prepares for Idle sync by sending ESC.

Responder recognizes break and sends Mark.
FEC and bit stuffing inhibited as required.

q STATE | ACTION ACTION STATE
Break
{Loop Rate)
L [¥N]
= =
- 3
Lad i
] -
) (o]
— MARK -
et
(Loop Rate)
ESC
=
(2400)
ES
<« C
(2400)
o L ]
> =
- b
n DC4 v
Lt o [¥9]
= (2400) a
- DG4
(2400)
DC4
¢
(2400)
- ]

Initiator sends ESC.

Responder detects ESC and sends ESC.

Initiator syncs on ESC and sends DC4.
Responder syncs on DC4 and sends DCA4.

Initiator syncs on DC4, System is ready for
transmission of DACBs.

- —

91¢-881-ALS~TINH
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TABLE XXII. Example of call termination,

SY

INITIATOR RESPONDER
DESCRIPTION
STATE ACTION ACTION STATE
=
2 ' |
[ SYN/MARK /DATA SYN/MARK /DATA o tfnitia_tor'cornp]gtes |‘|:|1.e$s::n:;ed 4 SYN/MARK
{Encoded) ™ g (Encoded)ss £ ransmission and sends encode 1ARK.
(Msg Rate) (Msg Rate) <
. . - . .. ... . . E .
' l
O DC4 >l < SYN/MARK/DATA | Initiator desires termination and signals
3 {Encoded ) ** (Encoded) *# hand-back by sending DC4s. .
v (Msg Rate) {Msg Rate)
: ]
T
[=a]
=] DC4 o
= (Encoded) & # - DC4 Responder detects and syncs on
(Msg Rate) (Encoded ) ## = DC4 and sends DC4,
(Msg Rate) o
h-¥4
()
w DACB (A/D) - ) g
: DC
EEE :ﬁggogggé;' -t (Encoded) s g The initiater syncs on DC4 and
Lguca (Msg Rate) sends DACB {A/D) continuously.

91Z-881-ALS~TIW
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TABLE XXII. Example of call termination - Continued,

MSG RATE DACM

-1
(Loop Rate) '
-
MARK * -
(2400)

MARK *

(2400)

MSG RATE DACM

INITIATOR I RESPONDER
DESCRIPTION
LﬁSTATE ACTION #l ACTION STATE
DACB (A/D) — The responder ACKs DACB. Responder sends
(Encoded) ** | ACK 31 10 ACKs for each DACB received,
(Msg Rate) {Encoded) **
(Msg Rate)
IF DEDICATED
. . . niti
MARK * 1f circuit switched call,. initiator detects ACK

31 and goes on hook. Responder detects Mark
and goes on hook.

If dedicated connection, initiator detects ACK
31 sequence, inhibits FEC coding and stuffing,
if applicable, and sends Mark.

Responder detects Yoss of DACB/DC4 and
inhibits FEC coding and stuffing, if applicable,
and searches for Mark.

Responder detects Mark and sends Mark.

T

a 3
1 v

91Z-881-0LS-TINW
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TABLE XXII. Example of call termination - Continued.

INITIATOR RESPONDER
DESCRIPTION
#_§TATE ACTION ACTION STATE L
. =
ESC e
kN L —————— 1 - 4 Initiator -detects Mark and sends ESC. -
(2400)* _
ESC ' Responder detects ESC and‘sends ESC.
(220077 P ‘ - s ESC.
DC4 Initiator detects ESC and sends DC4
i .
2 (2400)* =
o P
[¥s] v
o DC4 L Responder detects DC4 and sends DCA4.
3 < {7400)* = ’
DC4 - pC4 Both initiator and responder send DC4,
(2400)* «W System is ready for DACB transmission.

+ MARK always sent at loop rate and unencoded. The () associated rate indicates MS/DA transmit/receive baud
rate clock during MARK transmission. ‘ -

Information rate. If loop rate is greater, multisampling, and bit stuffing are used as appropriate.

** Encoded - Multisampled - FEC Coded
- Bit Stuffed

912-881-QALS-TIN
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TABLE XXIII. Example of change of call characteristics.

8v

I e,
INITIATOR RESPONDER
DESCRIPTION
STATE ACTION ACTION STATE
o SYN/MARK/DATA | SYN/MARK/DATA Traffic mode
oo (Encoded) ** (Encoded) *#
o (Msg Rate)" (Msg Rate)
e "
[am ]
()
=
DC4 - =
é (Msg Rate) (Encoded) ** o Initiator sig andback.
n ({Msg Rate)
o
[
(=5
a DC4
S TEncoded)** ] Responder detects and syncs on DC4 and
= (Msg Rate) DC4 * then sends DC4.
- (Encoded) ** w
{Msg Rate) =
W
. ¥4
DACB (B/E) - 2 Initiator syncs on DC4 and sends DACB
(BEncoded) ** - Dc4 8 to request handover with new characteristics.
(Msg Rate) (Encoded)** z
(Msg Rate) =
=
L)
<T
o
LeJ .
= DACB (B/E}
o (Encoded) ** > |e—RCK31 = Responder ACKs DACB. Responder sends
& (Msg Rate) (Encoded) ** < 10 ACKs for each DACB received.
= (Msg Rate) »
DC4 . =
(Encoded ) ** - DC4 Z
(Msg Rate) (Encoded) ** @
(Msg Rate) =

91Z-88T1-ALS-TIN
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Examp]e of change of call characteristics - Continued.

]

STATE

ACTION

INITIATOR : I RESPONDER

HANDOVER SYNC

MARK *

(Loop

ESC

Rate)

ACTION

STATE I

DESCRIPTION

MARK *

{Encoded) **

{Msg Rate)

lsyn/MARK

{Loop Rate)

ESC

(Encoded ) *#*
({Msg Rate)

(Encoded) **
(Msg Rate)

HANDOVER SYNC

Initiator detects ACK, stops DACB (B/E)
transmission, and sends Mark sequence
to indicate reception of ACK, inhibits
FEC coding and stuffing,if applicable. . . ..

Responder detects loss of DACB(B/E) and
DC4. Searches for Mark. Inhibits

FEC coding and stuffing, if applicable.
Responder detects Mark, sends Mark and
searches for transitional Idle (ESC).

Initiator detects Mark and sends
transitional Idle (ESC) with FEC, bit
stuffing, multisampling as required.

Responder does all levels of sync to
encoded ESC and sends encoded ESC.

Initiator does all sync to encoded ESC
and hands over to the traffic mode idle
pattern.

971Z-881-Q1S-TINW
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TABLE XXIII. Example of cHange of call characteristics - Continued.

- —
INITIATOR __] RESPONDER
DESCRIPTION
STATE ACTION l ACTION STATE +

L) [95)
= SYN/MARK =
b v Responder detects SYN/MARK and sends
o {Encoded) *# o SYN/MARK. Initiator detects encoded
[FE w . .
= (Msg Rate} - = SYN/MARK (traffic idle character) and
2 = prepares for traffic.
<L (="
= X

SYN/MARK /Di' TA )

SYN/MARK /DATA Traffic mode.
(Encoded) *#* Ercoded) s
{Msg Rate) - (Encoded)
(Msg Rate)

[ L)
o ™
= =
L
= -

+ MARK always sent at loop rate and unencoded.

rate clock during MARK transmission.

**  Encoded - Multisampled - FEC Coded

e - Bit Stuffed

The () associated rate indicates MS/DA transmit/receive baud

912-881-QLS-TIW
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5.2.8 Mark detection criteria.

5.2.8.1 Mark sequence. A detection of 32 contlguous bits
at information rate in the Mark (logical 1) state shall be
considered as "detecting mark."

E 2 0 9 NMNatoardrinn AfF Thace AF marl oamiancsns IMhearn 1n tl"\ﬁ

[ A “30 W = B A PEAA I PR RTINS PRI~ r- UL ACA L acgucuuc - (AP FR—" 1Y Aal iy —
mark detection sequence state, the DA/MS shall declare

itself out of mark sequence state if any 720 bit sample
contains less than 32 contiquous mark bits.

5.2.9 Error control/message to loo ate transformation.
The DA/MS shall impiement bit stuffing, multisampling, FEC
(see appendix D), and automatic repeat-request (ARQ) error
control techniques. Depending on the DA/MS capabilities,
various combinations of these shall be used as specified in
table XXIV. Error control and message to loop rate
transformation configuration compatibility shall be
coordinated through the DACB.

E 2 & 1 MirT+ 4 ean 4 MhaAa wi 1+\ﬂ5“\“1':“~ ‘-An‘-\n{m‘a ol a
-~ e e e od i E W DRI A livd » AAIT MWL LLDQIIIHL &k l\’ Lc\dllll uc =11Q

Lol | 1

M A &
be used with information rates as specified in table XXIV.
Multisampling shall not be used in conjunction with bit
stuffing or FEC.

]
i

5.2.9.1.1 Bit framing. In this mode of operation, all bits
(data and idle) shall be transmitted using the information
rate clock, which shall be derived from the loop rate clock
according to the sampling sequences shown in table XXIV.
This shall ensure that information bits contained in the
loop rate data stream between the transmitter and receiver
have a fixed and known relationship to the loop bits.

5.2.9.1.1.1 Start-stop data. The DA and MS shall only
transmit an integral number of stop bits. For ITA #2 start-
stop code, one start, five data, and at least two stop bits

(eight unit ITA #2 code) shall be transmitted. 1In all
cases, if there are no characters available for
transmission, an integral number of information bit times of
marking line shall be generated before startlng the next
character.

5.2.9.1.1.2 Quantizing information bits. When the message

rate to loop rate transformation results in a fractional
number of loop samples per information bit, the fractional
loop bit shall be integerized by addition or subtraction of
the fractional unit in a manner such that the average
information rate is maintained (see figure 4).

L
=
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TABLE XXIv. Conversion tables from loop rates to information rates.

cop Transmission Rate | Information Rate
{bps)

Sampling Rate

Sampling Sequence

52

(Bauds
2/
2400 45 .45 52.8 52,53,53,53,...
50 48 48, 4B, 48, 48, | |
75 32 3z, 32, N, 3, -
150 16 16, 16, 16, 16,
oo 8 8,8,8,8,8, ...
600 4 4,4, 4, 4,4,
1200 4 2,2, 2,2 2,...
2400 1 L1, 1,1, ...
4800 45,45 105.6 105,106,105,106,106, ..
50 96 96, 96, 96, 96, ...
15 64 64, 64, b4, B4, ...
150 32 32, 32z, 32, 32, ...
300 16 16, 16, 16, 16, ...
600 8 8,8,8,8,8, ...
1200 A A, 8,8, 4,4, ..
2400 4 ?,2,2,2,2, ...
4800 1 1, 1,1, 1,1, ...
3600 45 45 211.2 211,211,211,211,212...
50 182 192, 192, 192, .,
75 128 1¢B, 128, 128,...
150 64 64, 64, G4, 64, .,
300 32 32, 32, 32, 32,...
600 16 16, 16, 16, 16,...
1200 B §,8,8,8,8, ...
2000 4.8 4, 5,5, 5, 4,5, 65...
2400 . 4, 4,8, 4,4, ...
4800 2 2,2, 2,2, 2,...
9600 1

1, 1,1, 1,1,
.
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TABLE XXIv.

Conversion tables from loop rates to

information rates - Continued.

1

i

Loop Transmission Rate

Information Rate

Sampling Rate

SamplthJSequen:e

(bps) (Baud}
J 2/
- .
15000 45,45 352.0 352, 352,1352, 352,...
50 320 320, 320, 320, 320,..]
75 213-1/3 213, 213, 214, ..,
150 106-2/3 106, 107, 107, ...
300 53.1/3 53,53,54,53,53,54, ...
600 26-2/3 26, 27, 27, ...
1200 13-1/3 13, 13, 14, ...
2400 6-2/3 6,7, 7.6,7,7, ...
4800 3-1/3 3.3, 4,3, 3,4, ..
- Stuffed to L 1/
9600 16000 342 342, 342, . =
2000 8 8,8,8,8,8, ...
4000 ) &, 4,8, 4, &, ...
‘ 8000 2 2,2,2,2,2,...
16000 ] 1, 1,1, 1,1, ...
32000 45 45 704.1 704,704,704,
50 640 640, 640, 64D, ..
75 426-2/1 426, 427, 427, ...
150 213-1/3 213, 213, 214, ...
=
i 300 106-2/3 106, 107, 107, ...
600 53-1/3 53,53, 541 ..
1200 26-2/3 26, 27, 27, ...
2400 13-1/3 13, 13, 14, ...
4800 6-2/3 6,7,.7,6,7,1,...
9600 3-1/3 3,3,4,3,3,4#,3,,.
] 2000 16 16. 16, 1€, ...
} o 1€
4000 8 B,8,8,8, ...
8000 4 4, 4, 4,4, 4,
16000 2 2, 2,2, 2, 2,
32000 1 L1101, 1,

NOTE: 1/  3+2 = 3 data bits plus 2 stuff bits

U o

+ repeat previous sequences

53
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Examb]e of quantizing information bits.
Data rate = 4800 bps, loop rate = 16000 bps.

Figure 4.
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5.2.9.1.2 Non-bit framing. In this mode of operation, all
information (data and idle) transmitted shall be
muzltisampled at the loop clock rate i.e., bit framing
(5.2.9.1.1) and bit integerization (5.2.9.1.1.1) need not be

performed.

5.2.9.1.3 Reconstruction of multisampled data. The
receiver shall reconstruct the data which has been
transmitted by means of multisampling.

5.2.9.2 Bit stuffing. Bit stuffing shall be utilized to
adjust certain message rates to B8000N (N = 2 or 4) rates
{see table XXIV). Bit stuffing shall be accomplished by

+ranemitting three data h1+|= followed 'h\r s atuff hite If

............................
FEC is used, bit stuffing shall be accompllshed subsequent
to FEC (see note).

NOTE: The receiver must be aware that the relationship of
stuff bits to the FEC codeword may not have a fixed
relationship.

5.3 Synchronization and time-out.

5.3.1 Synchronization sequences. Synchronization is the
process whereby a transmitter/receiver sharing a connection,
cooperatively progresses from a common starting point to a

' commonly desired end state. During the stages of

eln 1T aad Vo blem f e e
byubll.l.UUJ..baL..LUH, & receiver shall utilize the 1NCoOming

encoded idle characters (DC4, ESC, and SYN) to achieve

- synchronization (encoded by multisampling, bit stuffing, and

FEC encoding as ‘applicable). During the various
synchronization processes (see appendix C), an
initiator/responder relationship shall be used to determine
the synchronization leader/follower respectively. This
relationship shall be established dynamically. The types of
synchronization are multisampling, bit stuffing without FEC
encoding, bit stuffing with FEC enceding, FEC without bit
stuffing, and character synchronlzatlon. Examples of some
typical character synchronization sequences are contained in
the tables listed below.

Generation of break, return to idle -~ table XATI.
Normal call termination - table XXII.

Change of call characteristics - table XXIII.

Call initiation - table XXV.

Reject message - table XXVI.

Transmission complete, return to idle - table XXVII.

55
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Exampie of call initiation with ID establishment.

TABLE XXV,
e .
INITIATOR I RESPONDER I
DESCRIPTION
STATE ACTION l ACTION STATE
w  |MARK * MARK * No connection between devices
: (Unencoded)‘i nE (Unencoded)ii (Oﬂ'.’h()Ok/Channe!. Out OE' Ser}lice).
w {Loop Rate) (Loop Rate) Dedicated or syltched, initiator
= w and responder in Mark state.
= 3
lESc MARK * r Initiator sends ESC while
(2400)* 1€ (Unencoded)** E SearChing fOl’ .ESC- RESpOl"ldet
(Loop Rate) sends Marks while searching for
ESC.
[ ]
= ESC - ESC Initiator sends ESC while
< (2400)* - (2400) % searching for ESC. Responder
g syncs on ESC and sends ESC.
DC4 = g P ESC o Initiator syncs' on ESC and sends
(2400) (2400)* s | ocs.
DC4 3> DC4 = Responder syncs on DC4 and sends
(2400)* € 2 DC4.
: (2400)*
= DACB_(EN DC4 Initiator syncs on DC4 and sends
= (2400)* - 240074 i DACB (ENQ) to request identi-
5 (2409) = _ | fication.
Lt L
= W=
o fan]
(1] —y
—
=

917-881-ALS~TINW
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TABLE XXV. Example of call initiation with ID establishment - Continued.
INITIATOR RESPONDER
DESCRIPTION
STATE ACTION ACTION STATE
Responder recognizes DACB tENQ) and
DQSEOIEEQ) g DACB (F) responds with DACB (F). Responder
( ) (2400)* sends DACB (F) for each DACB (ENQ)
received.
= Dg: - e DC4 = Initiator recognizes DACB (F) and stops
g (2400) (2400)* = sendmg DACB (ENQ).
= 2;‘33 (0L ) . DC4. = Initiator sends a DACB (NUL) to
o (2400) (2400)* o initiate a DTE handover.
L EFE)
mad —t
[ [am ]
— ﬂCB_LNU_L}__» ACK 31 = Responder answers.
(2400)* {2400;;
DACB _(NUL) - DC4 Responder sends 10 ACKs for each DACB
{2400}~ ?5400), (NUL) received and waits for DACB (NUL)
transmission to stop. .
. Initiator detects ACK 31 and sends
MARK Mark.
- (Loop Rate} O
£ ' ) . = Responder detects loss of DACB/DC4 and
«» MARK v searches for Mark. Responder detects
5 (Loop Rate) . Mark and sends Mark.
== =
o o] o o
-2 - ESC -1 = | initiator detects Mark and changes DMC, i
< - <t . o
i (Encoded)** s required, and sends transitional Idle (ESC)
' with FEC, bit stuffing, multisampling as
(Msg Rate) Initiator searches for ESC.

required.

91Z-881-ALS-TINW
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TABLE XXV. Example of call initiation with ID establishment - Continued.

INITIATOR I RESPONDER
DESCRIPTION
STATE ACTION ACTION STATE
MARK * Responder, if DMC is changed, searches for
(Loop Rate) loss of Mark, while sending Mark.
Responder, if DMC is changed by initiator,
detects loss of Mark, and changes DMC while
continuing Mark transmission. Responder
ESC - searches for encoded ESC at message rate
(Encoded ) * # (MSG Rate).
{Msg Rate) .
(=) [ ]
= =
o - ESC n Responder does all levels of sync to
e (Encoded ) ** § the encoded ESC and sends encoded ESC.
§ (Msg Rate) S
= SYN/MARK g Initiator does all levels of sync to
- (Encoded) *+* > encoded ESC and hands over to the
(Msg Rate) traffic mode idle pattern.
SYN/MARK Responder detects SYN/MARK and trans-~
< (Encoded) *# mits SYN/MARK. Initiator detects en-
(Msg Rate) coded SYN/MARK (traffic idle character)
: and prepares for traffic.
= =
b SYN/MARK /DATA o Traffic mode
.
< (Encoded) *+ < SYN/MARK/DATA g
. (Msg Rate) (Encoded) **
(Msg Rate)

+ MARK always sent at loop rate and unencoded.

rate clock during MARK transmission,
* Information rate. If loop rate is greater, multisampling, and bit stuffing are used as appropriate.
** Encoded - Multisampled - FEC Coded.

Q - Bit Stuffed

The () associated rate indicates MS/DA transmit/receive baud

[ ' . ’ .

91Z~88T-ALS-TIK
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TABLE XXVI. Example of reject message.

INITIATOR RESPONDER ]
DESCRIPTION
]T_STATE ACTION ACTION STATEJ
L
o MARK/DATA/SYN MARK/DATA/SYN Traffic mode
E {Msg Rate) (Msg Rate)
- o !
o
DC4 L
) (Encoded) * * MARK /DATA = Initiator signals for "Handback."
s (Msg Rate) {Encoded)a#®
o4 ({Msg Rate)
L5 ]
<L
= DC4
= > pCé v Responder detects and syncs on DC4 and
= (Encoded) *# - 2. [ then sends DCA4.
{Msg Rate) {Encoded) *# oz
{Msg Rate) Zwv I
@x=
?ggzoéggfl. b-‘ DC4 ' (I[;acizt;iator syncs on DC4 and sends DACB
{Msg Rate) (Encoded)** :
{Msg Rate)
[
=
2
=L
[on ]
= Lut
= DACB (DC2) =
e (Encoded) *# "_‘ ACK 31 [ Responder sends 10 ACKs for each DACB
= (Msg Rate) {Encoded) As @ (DC2) received.
= (Msg Rate) =
A DC4 .
= (Encoded) #¢ - DC4
(Msg Rate) {Encoded) **
— (Msg Rate) -

91Z-881~ALS-TIN
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Example of reject message - Continued.

INITIATOR | RESPONDER 1

DESCRIPTION

* Information rate,

%_§TATE ACTION ACTION STATE
! MARK
I
(Encoded)**
(Msg Rate) _
- MARK
(Encoded)** 5
% ESC | (Msg Rate) E
: (Encoded)** o
(‘;5-‘ (Msg Rate) ESC §
2 (Encoded)** =
= SYN/MARK - (Msg Rate) =
(Encoded)** |
(Msg Rate)
¢ SYN/MARK
(Encoded)**
) (Msg Rate)
2 | son/mamcsonta | >
w — =
;":L, (Encoded)** e SYN/MARK/DATA E
- (Msg Rate) Encoded)** &
Msg Rate) ]
— o S

Initiator detects ACK 31 sequence,
stops transm1531on of DACB (DC2) andg

DC4 and sends Mark.

Responder detects Mark and sends Mark.
Responder searches for ESC.

Initiator detects Mark and sends ESC.

Responder detectg ESC and sends ESC.

Initiator does all sync on encoded ESC
and hands over to traffic code idle pattern.

Responder detects loss of ESC, searches
for traffic code idle pattern. When
idle pattern is detected, responder hands over
to traffic code idle pattern. Responder
searches for traffic. .

Traffic mode.

If loop rate is greater,

** Enceoded - Multisampled - FEC Coded.

- Bit Stuffed

multisampling,

FEC coding and bit stuffing are used as appropriate.

91¢-881-QLS-TIN
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Example of transmission

complete return to idle.

INITIATOR ‘I RESPONDER
DESCRIPT]ON
STATE ACTION J ACTION STATE
o SYN/MARK /DATA - SYN/MARK/DATA Traffic mode
L (Encoded) a* {Encoded) *#
= (Msqg Rate) (Msg Rate) o
= ™
L.
L=
D > SYN/MARK /DATA a Initiator signals for "Handback."”
(Encoded)** Lt -— )
O (Msg Rate) (Encoded)
< (Msg Rate)
v |
-4 .
= DC4 > Responder detects and syncs on DC4 and
Q (Encoded) ** Tl DC4 * <o {then sends DC4.
= (Msg Rate) (Encoded) ** Q> l
* (Msg Rate) <
DACB (C
(Encodezi)“ ’J‘ DC4 * Initiator syncs on DC4 and sends DACB((C).
(Msg Rate) (Encoded) **
(Msg Rate) =
S S
= w
—_
s DACB (C) > ACK-31 # = Responder sends 10 ACKs for each DACB
< (Encoded) ** - received.
(Msg Rate) (EnCOdEd).. g
by (Msg Rate) =

912-881-ALS~TINW
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Example of transmission complete return to idle - Continued.

TABLE XXVII.

+ MARK always sent at loop rate and unencoded.

rate clock during MARK transmission.

* Information rate,
** Incoded

- Multisampled - FEC coded.
- Bit Stuffed

— A
INITIATOR RESPONDER l
DESCRIPTION
%;STATE ACTION I ACTION STATE_I
MARK * Initiator detects ACK,stops DACB (C)
(Loop Rate) > transmission and sends Mark to indicate
P reception of ACK, inhibits FEC coding and
5 5 stuffing, if applicable.
S =S
Lt * L Responder detects loss of DACB (C) and
< MARK < DC4 and searches for Mark. Inhibits
o {Loop Rate) o ] FEC coding and stuffing,- if applicable.
2 g
Responder detects Mark and sends Mark.
ESC Initiator detects Mark and sends tran-
- sitional idle (ESC).
(2400)* ESC
g Responder syncs on ESC and sends ESC.
(2400)*
=
' s bc4 T ESC é Initiator syncs on ESC and sends DC4.
(2400)# o b
- (2400)* -
= a
DC4 - DC4 - Responder syncs on DC4 and sends DCA4.
(2400)* -
. AU | (2400)*
DC4 . .
—— System ready for transmission of DACBs.
(2400) D¢ .
| (2400)*

The () associated rate indicates MS/DA transmit/receive baud

If loop rate is greater, multisampiing, and bit stuffing are used as appropriate.

91Z-881-ALS-1IW
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1 Multisampling. When multisampling is employed, the
§

mitter shall send the current idle character encoded
with multisampling. The receiver shall establish bit
synchronization on the information rate bits of the idle
pattern. The responder shall declare itself "in sync" upon

detection of four contiguous deccoded sync characters.

5.3.1.2 Bit stuffing without FEC encoding. The initiator,
having attained synchronization, shall send ESC idle
characters with stuff bits and data bits positioned as shown
in figure 5. The responder shall strip stuff bits from the
incoming bit stream using the previously acquired frame

synchronization. The responder shall declare itself "in -
sync" upon detection of four contiguous decoded ESC

characters.

5.3.1.3 Bit stuffing with FEC encoding. The initiator, )

having attained synchronization, shall send FEC encoded ESC
idle characters with stuff bits, data bits, and FEC code
bits positioned as required by appendlx D for Golay codlng
The responder shall declare itself "in sync" upon detection
of four contiguous decoded ESC characters (see note).

NOTE: The receiver must be aware that the relationship of
stuff bits to the FEC codeword may not have a flxed
relationship.

5.3.1.4 FEC encoding without bit stuffing. The initiator
shall send FEC encoded ESC idle characters (1/2 rate, 1/4
rate, or 1/8 rate) as required by appendix D for Golay
coding. The responder shall declare itself "in sync" upon
detection of four contiguous decoded ESC characters.

5.3.1.5 Character synchronization. A DA/MS shall obtain
character synchronization by searching the decoded
information rate bit stream, bit by bit for an eight-bit
pattern which corresponds to the current idle character.
Upon finding a match, the DA/MS shall tentatlvely establish
character boundary synchronlzatlon and then examine the next
three characters and ensure that they are also the idle
character. If so, character synchronization shall be
considered acquired. If any one of the three characters is
not the current idle character, the entire process shall be
reinitiated starting with the bit-by-bit search of the
encoded information rate bit stream. The detailed
synchronization requirements are given in appendix C.
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INFORMATION BIT STREAM AT MESSAGE RATE

NOTE: BIT STREAM NOT NECESSARILY CHARACTER SYNCHRONOUS (TERMINAL TYPE
DEPENDENT) OR CHARACTER ORIENTED (RANDOM BIT STREAM)

—»|e——RANDOM BIT STREAM - —
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FIGURE 5. Bit stuffing without error control.
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3.2

’5'

SS © nchronization and hronizatio Upon

L P h - F-V. B ) T meral e ~AFE Fal st o ‘- =~
41y PL UBL‘:D;‘:“ \-IILUU\JII mqll! .chc.ka UL a]llu;x.&.u:naan\-;u:n \-U

esired level, it is then possible for any one of those
evels of synchronization to be lost. The means for
detecting loss of synchronization are described in 5.3.2.1,
5.3.2.2, and appendix C.

L]
.

-y

a

= ry,

v
d
v

5.3.2.1 Methods for detecting loss of synchronization. The
methods for detecting loss of synchronization shall be by:

a. Excassive uneynected characters (in a mode where o

such recognltlon is possible).

v

b. Excessive start/stop bit position errors (Modes II
or V).
C. Failure to progress to the next state of DACM. |
d. Excessive parity errors in traffic state.
e. The operator.

5.3.2.2 Recovery procedures. Recovery procedures shall

range from simple operator alarms w1th manual recovery to

ATy Ak samoads h | - 1r Py K e 1A 3 ey
\.—Uluk)-‘-=h=*x Guhumﬂ\--l.b **ll]\ L‘::‘Ill\all&ull*hﬂ\—*ull LJIULHMLJIS

automatic message cancellation and retransmission. The
general capabilities provided by the DACM protocol are
specified in appendix C. For all recovery procedures other
than a character resynchronization, the DA/MS shall verify
loss of synchronization before attempting recovery
procedures.

5.3.3 Time—-out. The DA/MS shall time-out when
synchronization, signaling and traffic procedures are not
executing properly after a predetermined lapsed time.
Timers shall be implemented as described in appendix C.
Upon timing out, the DA/MS shall follow the procedures in
5.3.3.1 and 5.3.3.2.

5.3.3.1 Dedicated or circuit switched with high precedence
traffic. For dedicated or circuit switches with high

precedence traffic, the OA/MS shall return to idle rate and
institute recovery procedures (see appendix C).

5.3.3.2 Circuit switched with low precedence traffic. For
circuit switches with low precedence traffic, the DA/MS
shall release connection.

(=2}
(o]
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‘5.4 Structural validation of DACB. The DA/MS shall
validate the DACB using the following rules (see figure 2).

a. The five framing characters shall be valldated
(STX, 31, EM, ETX, and BP).

b. Each character shall be checked (see table II).
c. BP shall be checked.

a. Position 13 of the DACB shall be validated and
depending upon the character present, additional
positional character content validation may be
performed according to table IIT.

5.5 QOperation with cryptographic equipment

5.5.1 gCryptographic resynchronization. Loss of
cryptographic synchronization and its recovery is a subset
of overall loss of synchronlzatlon and resynchronization
(see 5.3.2).

5.5.2 Data mode control (DMC). Data transmission between

transmitter/receiver shall be capable of operating with or
without the DMC of the associated COMSEC equipment enabled.
Changing of the DMC status shall be accomplished during
handover synchronization. For circuit switched data calls
the DMC shall be enabled before entering the idle
synchronization state.

5.5.2.1 Dedicated lines. On dedicated lines, the status of
DMC during the connection shall be pre-coordinated by the
operators.

5.5.2.2 Switched lines. During call connection using
DACBs, the associated COMSEC equipment of the DA/MS shall
utilize the DMC feature. The successful transmission of a
DACB (NUL) shall establish the state of DMC as spec1f1ed by
the identifier characters in position 15 of the DACB. Once
the state of the DMC is determined by the first DACB(NUL),
the state of the DMC shall be fixed until the call is
terminated.

5.6 gGlare. A glare situation shall arise when both parties
simultaneously attempt to initiate DACB signaling. 1In such
. a case, the master's signaling shall be allowed to succeed
(master wins glare) and the slave shall back down (lose
glare) and shall respond to the master's signaling.
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6.1 Subject term (key word) listing.

bit framing

block format

block parity

centrol character

data adapter

data adapter control block
data adapter control mode
data control mode

data rate
- Y

data transmission
error detection
framing

glare

golay code
identifier character
idle rate
information exchange
message rate
protocol
synchronization
traffic mode

(o4}

[= 5]
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APPENDIX A

MEMORANDUM FROM THE UNDER SECRETARY'
OF DEFENSE FOR RESEARCH AND ENGINEERING
, 16 AUGUST 1983
SUBJECT: MANDATORY USE OF MILITARY TELECOMMUNICATIONS
STANDARDS IN THE MIL-STD-188 SERIES

This appendix contains information related to
MIL-STD-188-216. Appendix A is a mandatory part of this
document. ‘
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APPENDIX A

THE UNDER SECRETARY OF DEFENSE . 0
WASHINGTON, D.C. 20301

16 AUG 1983

RESEARCH AaND
ENGINEERING

HEHORANDUM FOR ASSISTANT SECRETARY OF THE ARMY (INSTALLATIONS, LOGISTICS &

FINANCIAL MANAGEMENT)

ASSISTANT SECRETARY OF THE NAVY (SHIPBUILDING & LOGISTICS)

ASSISTANT SECRETARY OF THE AIR FORCE (RESEARCH DEVELOP
& LOGISTICS)

COMMANDANT OF THE MARINE CORPS

DIRECTOR, DEFENSE COMMUNICATIONS AGENCY ]

DIRECTOR, NATIONAL SECURITY AGENCY

SUBJECT: Mandatory Use of Military Telecommunications Standards in the
MIL-5TD~188 Series

On May 10, 1977, Dr. Gerald Dinneen, then Assistant Secretary of Defenss(C3I),
issued the following policy statement regarding the mandatory nature of the
MIL-STD-188 series telecommunications standards:

"...standards as a general rule are now cited as 'approved for use' rather
than 'mandatory for use' in the Departzent of Defenss. ﬁ
w

This deference to the Jjudgment of the designing and procuring agencies is
clearly appropriate to standards dealing with procesas, component ruggedness
and reliability, paint finishes, and the like. It i{s clearly not appropriate
to standards such as those in the MIL-STD-188 series which address telecommuni-
cation design parameters. These i{nfluencs the functional integrity of telecom-
ounication systems and their ability to efficiently interoperate with other
functionally similar Governmant and domtercial systems. Therefore, relevant
military standards in the 188 series will continue to be mandatory for use

within the Department of Defenss.

To minimize the probadility of aisapplication of these standards, it is
incumbent upon the developers of the MIL-STD-188 ssries to insurs that esach
standard is not only essential but of uniformly high quality, clear and concise
23 to application, and wherever possible compatible with existing or proposed
national, internatiocnal and Federal telecommunication standards. It is alsc
incumbent upon the users of these standards to cite in their procurement specifi-
cations only those standards which aire clearly necessary to the proper functioning
of the device or systems over its projectsd lifetime."

This statexzent has been reviewsd by this office and continues to be the

pelicy of the Departmant of Defensas. j37/£§7
Aﬁ/é fp
i @
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LIST OF ABBREVIATIONS AND ACRONYMS USED IN MIL-STD-188-216

This appendix contains general information in support’ of
' MIL-STD-188-216.. Appendix B is a non mandatory part of this
document. ' .
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ACRONYMS AND ABBREVIATIONS
This appendix provides definitions of acronyms and

abbreviations used in this standard. This appendix is not a
mandatory part of this standard.

ACK Positive acknowledgement

ACP Allied communication publication

ARQ Automatic repeat - request

ASCII American Standard Code for Information
Interchange

AUTODIN Automatic digital network

BP Block parity - framing character

bps Bits per second

COMSEC Communications security

CSs Circuit switch

CTL Control

DA Data adapter

DACB Data adapter contrel block

DACB(A) DACB with identifier character A in
position 13. Transmission complete -
terminate call (GO-ON-HOQOK if switched).

DACB (B) DACB with identifier character B in
position 13. Transmission complete -
read contents of this DACB for new
characteristics and continue.

DACB(C) DACB with identifer character C in

position 13. Transmission complete -
return to idle rate.
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DACB (D) . DACB with identifier character D in
. position 13. Cancel all transmission
since last start of message sequence
then terminate the call (GO-ON-HOOK if
- switched. :

DACB(DC2) DACB with identifier characters 'DC2' in
: position 13 - reject message.

DACB (E) DACB with identifier character E in .
position 13. Cancel reading of DACB
contents for new characteristics and
continue.

DACB (ENQ) DACB with identifier characters 'ENQ' in
position 13. Request receiving DA send
its DACB(F).

DACB(G) DACB with identifier character G in
position 13. Go to voice.

DACB(INV) DACB with identifier characters 'INV' in
position 13. Response when invalid DACB
is received.

DACB (NUL) DACB with identifier characters 'NUL' in
position 13. Sent during call
initiation.

DACM Data adapter control mede. This is the
state between DA/MSs in which DACBs nmay
be sent.

DA/MS Data adapter/message switch; data

adapter to message switch; between data
~adapter and message switch.

DCAC Defense Communications Agency Circular
DC4 DACM idle character

DLED Dedicated loop encryption device

DMC Data mode control

DO Design objective

DODD | Department of Defense Directive
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DOI

DSSCS
DSVT

DTE

DTE-1
DTE-2
DTE-3

EBCDIC

ECP
EFTO
EM

ENABLE AUTO
RESYNC

ENQ

ESC

ETX

FEC
FED-STD
INV

IR
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APPENDIX B
Department of Defense Index of
Specifications and Standards
DSSCS operating instruction

Defense Special Security Communications
Systen

Digital subscriber voice terminal -
secure voice/data digital telephone

Data terminal equipment

DTE connected to terminal 1 of DA
DTE connected to terminal 2 of DA
DTE connected to terminal 3 of DA

Extended Binary Coded Decimal

-&—nvﬂ\\at\ﬂn FalaYe -
J.l“..CJ. lldillidc wiJuic

Emergency command precedence
Encrypted for transmission only
End of Medium framing character

Enable automatic resynchronization

Enquiry DACM character

DACM message rate
n ti

idle character and/or
idle synchroniza ac

ion char
End of transmission - framing character
Forward error correction

Federal standard

Invalid DACM character

Idle rate

International telegraph alphabet number

2 (Baudot Code)
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LB

LSB
MIL-STD
MR

MRC

MS

MSB

MS /DA

MSG RATE
N/A
SEL

WBT

Downloaded from http://www.everyspec.com

MIL=-STD-188-216
APPENDIX B

Joint Army, Navy, Air Force Publication
Line block

Least significant bit

Military standard

Message rate

Message rate and coded

Message switch or store and forward
module ’

Most significant bit
Message switch/data adapter
Message rate

Not applicable

Select

Wait before transmitting, DACM character
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STATE DIAGRAMS FOR DACM PROTOCOL

Appendix C contains specific information in support of MIL-
STD-188-216. Appendix C is a non mandatory part of this
document. ‘
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10. GENERAL

10.1 Purpose. The purpese of this appendix is to define
the DACM protocol as a tool with many capabilities in a
manner which provides for a consistent but flexible-

implementation.

10.2 §cope. This appendix contains state diagrams
illustrating the DACM protocol. The intent is to clearly

define both the normal and abnormal data and control system
modes.

20. APPLICABLE DOCUMENTS ’

20.1 Government documents. The following documents form a
part of this appendix to the extent specified:

Military Standards

MIL-STD-188-116, Interoperability Standards for
Information and Record Traffic Exchange.

20.2 Qther Government documents, drawings, and
publications. The following other Government documents,
drawings, and publications form a part of this standard to
the extent specified herein:

Other Government documents

DCAC-370-0175-1, DCA AUTODIN Interface and Control

Criteria

30. DEFINITIONS
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40. - GENERAL REQUIREMENTS

The DACM protocol described herein is general in its nature.
It describes a function which may be implemented within
simple adapter boxes, intelligent terminals, or large
switching centers. Each of these pieces of equipment have
system-level requirements which dictate how this protocol is
to be implemented. The DACM protocecl function can be
subdivided into a set of basic functions (tools, assets,
processes) under the control of a "supervisor." This is

illustrated in figure 6. 1In the supervisory function, the
"supervisor" will decide how information flows between these
functions, what task a given function performs at any given
time, and what functions are active at any given time. It
is also responsible for communicating with the higher-level
function.

The basic functions are:

a. input bit processing.
(1) Performs serial to parallel convbrsion.

(2) Performs Golay decoding, bit unstuffing,

demultisampling, and framing checking.
(3) Performs input synchronization.
(4) Performs break detection.
b. cutput bit processing.

(1) Performs parallel to serial conversion.

{2) Performs Golay encoding, bit stuffing,
multisampling, and framing.

(3) Performs output sychronization.
c. DACM signaling.

(1) Performs the mechanics of DACM signaling.

£
rt

>
b

£

EFi e~ madsa Fiirm
i11C moage I

(1) Performs the mechanics of Modes I-VII.

79



08

Downloaded from http://www.everyspec.com

STATUS/ALARMS

b

CONTROL

TRAFFIC
MODE
FUNCTIONS

OR

OR

DACM
SIGNALING

EXTERNAL
CONTROL.
INPUT/QUTPUT
CHARACTERS ﬁ
STATUS/ALARMS 0
INPUT BIT z |3z
PROCESSING < 2
BITS (CHARACTER 2 g
RECEPTION) o =
COMMANDS e S
%
! CHARACTERS
COMMANDS
SUPERVISORY
FUNCTION
—at
CHARACTERS
STATUS/ALARMS
CHARACTERS :
COMMANDS
OUTPUT BIT
" PROCESSING
BITS {CHARACTER
TRANSMISSION)
STATUS/ALARMS
FIGURE 6. DACM protocol function internal representation.
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40.1 Documentation approach. A hierarchical approach is
used to divide the documentation intoc manageable pieces.
Figure 7 shows only the structure of the documentation of
DACM signaling, traffic mode functions, and supervisor
functions. The representation contained in figure 7
corresponds to that in figure 6. The top-level diagram,
figure 8, shows each of the high-level processes which the
DACM protocol supervisor can perform and the
interrelationship with the other high-level processes. Each
process is in turn defined by an individual process diagram

" : X .
or explanation, illustrating all possible actions, both

normal operation and abnormal operation or fault conditions
available to the supervisor, while performing that process.
To use this appendix one must determine the active states.
At each level there will be an active state; e.g., the DA/MS
is awaiting the answer to a DACB(NUL). On the top level
diagram, figure 8, the call initiation signaling process is
active. Within the call initiation signaling process,
figure 9, the "supervisor" is constantly monitoring the
"basic functions" of figure 6, awaiting output from them.
Although output is expected from DACM signaling, a break or
an external command can be received at any time. Within
DACM signaling (figure 10), "waiting for response" is
active. One then determines from the state diagrams the
response for any given stimulus.

40.1.1 The documentation convention. The documentation
convention that‘is used is shown in figure 11.
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40.2 Introduction to top-level diagram. The top-level
diagram (figure 8) divides the DACM protocol into processes
and defines the relationships among these processes. These
processes fall into several categories defined in the
following subparagraphs.

40.2.1 Processes external to the DACM protocol.
a. Connection terminated.
b. Voice state.
c. Crypto synchronization.

40.2.2 DACM protocol subdivisions. The DACM protocol is
subdivided into the synchronization process, the DACM
protocol process, and other processes. These processes are
broken down in subparagraphs 40.2.2.1 through 40.2.2.3.

40.2.2.1 gSynchronization process.
a. Idle synchronization.
b. Handover synchronization.
c Handback synchronization.

40.2.2.2 DACM protocol process.

a. Control
(1) 1Idle
(2) Handback
(3) Glare.

b. Signaling
(1) Distant end I.D. establishment
(2) call initiation
(3) Terminate
(4) Go to voice
(5) Reject and return to message rate
(6) Cancel and terminate
(7) Message finished and continue
(8) Cancel and continue
(9)

Return to Idle.

O 0O~ O

40.2.2.3 0Other processes.

Break generation.
Traffic state.

Fault resolution.

Data base examination.

200w
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40.3 Introduction to intermediate-level diagram. The
processes described in 40.2.1 and 40.2.2 which require a
more detailed description have these details provided in
intermediate~level diagrams. These diagrams divide the
process into functions and their relationships. Although
all of these processes have something in common, the DACM
protocol and traffic-state processes are similar enough that
it is worth while to describe their details generally.

Each process is made up of:
a. Transitions to and from other processes.

b. Communication to and from the high-level functions
described in 40.1.

c. Process-dependent functions (DACB signaling, timer
functions, etc.).

d. Basic functions.
(1) External input acquisition.
(2) Break detection.
(3) Input line character acquisition.
(4) Problem analysis. '
(5) Alarm analysis.
(6) Character synchronization.
(7) Output line character transmission.

- 40.4 Relationship of functions. This appendix presents the

functions as a serial loop with exits (transactions) to
other processes. To simulate simultaneity, an event or lack
of event causes transition to the next function (state).
This documentation approach neither excludes a simultaneous
implementation nor requires a serial implementation. It
requires only that all functions be implemented.
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50. DETAILED REQUIREMENTS

[ Y] Thmde o 2N . el ;e m Lrimsmde 3 e
U . L elLalls UL BDASIC LUICLLOINS.

50.1.1 External input acquisition. This external input
acquisition function covers the input of commands and data

base parameters. A command is an external input (see 40.1)
regquesting a function to be performed by DACB signaling or
traffic signaling (examples ~ cancel, reject, go to idle,

and terminate). The commands can cause transition to
another process or actions within this process. An example
of action within the process is message cancellation. An

example of transition to another state command is leave
traffic state.

50.1.2 PBreak detection. See 5.2.7.2.

50.1.3 nput line character acquisition. This is the
process of decoding the bits received and transforming them
into characters. Some of the possible errors which may be
encountered are listed in 5.3.1.1, 5.3.1.4, and 5.3.1.5.
This function is also assigned (for documentation purposes)
the task of detecting the incoming DC4s that force handback
(see 5.2.6).

En 1 A D
L L

= e Mhim 10 o s f A
e L™ | %) 1 (LS

LICosel VeI iiilCavlon 1is is a y;uuc:a".&s epen
function. It determines whether any errors of input lin
character acquisition are "hard" or are the product of a
momentary line disturbance (see 5.3.2).

e o
Al
e

'50.1.5 Alarm analysis. This is a process-dependent

function. Different processes have different alarms. Alarm
processing falls into four categories.

a. Fatal - cause alarm and exit from process.
b. Non fatal -~ cause alarm but do not exit from
process. .

—~ [ R S T SR, TN DY S
L S HHUDSD WL iialalu el by 1LIIL Il Sa L LUl
d. No alarms.

$0.1.6 Character synchronization. See 5.3.1.5.

50.1.7 Output line character transmission. This is the
process of transforming a character into encoded bits and

transmitting them.

g9
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50.2 Synchronization processes. See 5.3.1.

50.2.1 Idle synchronization. This process (figure 12) is
used to establish character synchronization at the link idle
rate of 2400 pbs (information rate). Only multisampling is
used for rate conversion and error correction. Idle
synchronization may be preceded by the following processes,
for which initiator and responder relationships are defined
to resolve potential glare.

a. Call initiation - The master is the initiator and
‘ the slave is the responder for the idle
synchronization process.

b. Break sequence - Regardless of who initiates the
break sequence, afterwards the master is the
initiator of the idle synchronization process.
The slave is the responder for the idle
synchronization process.

c. DACB sent - The initiator is the DA/MS
successfully transmitting the DACB (i.e., DACB is
ACKed), independent of the master/slave
relationship.

da. Fault resolution and cryptographic synchronization
- The master is the initiator and the slave is the
responder for the idle synchronization process.

50.2.2 Handover synchronization. This process (figures 13,
14, and 15) is used to progress from the current DACM state
to the traffic state (where subscriber messages are
exchanged)}. This progression involves a step-by-step
handshaking procedure between the two DA/MSs, wherein the
old set of rate conversion and error correction procedures :
and COMSEC operation are exchanged for those required in the
new traffic state. When handover synchronization is
successfully completed, “he link will be in character
synchronization with the idle character to be used in the
traffic state. The MS/DA successfully transmitting the DACB
that initiates handover synchronization is the initiator,
independent of the master/slave relationship.
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BREAK DETECTED
PASS ALARM
TO EXTERNAL \

ESC ACQUIRED
SEND DC4 @ 2400

SEND MULTISAMPLED

ESC @ 2400 1/ DC4 ACQUIRED

ESC SYNC
ACQUISITION

DC4 SYNC
ACQUISITION

10 SECOND TIMEOQUT

PASS ALARM
TO EXTERNAL

DATA BASE
EXAMINATION

INITIATOR
RESPONDER

ESC ACQUIRED DC4 ACQUIRED
SEND MULTISAMPLED ]/ 1
ESC @ 2400 = SEND DC4 & 2400

SEND MARK

ESC SYNC
ACQUISITION

DC4 SYNC
ACQUISITION

10 SECOND TIMEQUT

PASS ALARM \
TO EXTERNAL

DATA BASE

BREAK DETECTED L \EXAMINATION

PASS ALARM \
TO EXTERNAL

1/ If loop rate greater than 2400 bps

FIGURE 12. Idle synchronization.
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APPENDIX C

50.2.3 Handback Synchronization. This process (figure 16)
is used to leave the current traffic mode and go back to
DACM. However, the methods of rate conversion and error
correction which were in use in the described traffic state
remain in use. The idle pattern is DC4. The lower levels
of synchronization (Golay, bit stuff, and framing) which
where in effect in the traffic state are maintained during
handback synchronization. Only character synchronization
shall be done and a transition between traffic mode and DACM
shall be made. Either the master or the slave may initiate
handback synchronization.

50.3 DACM protocel processes

50.3.1 Control processes. In addition to the basic
functions provided by all DACM processes, the control
processes provide the transition between signaling and
synchronization processes. The transition is caused either
by an external command or a received DACB.

50.3.1.1 Idle control. This process is used at idle rate
when DA/MS is waiting for something (an external input or
received DACB) to transition it to a signaling process (see
figure 17).

50.3.1.2 Handback control. This process is used at the
message rate when the DA/MS is waiting for an external input
or received DACB to send it to a signaling process (see
figure 18).

50.3.1.3 Glare control. A glare situation exists when both
ends of a line try to initiate DACB signaling. Glare is
recognized by the end that cannot complete its signaling
(the loser). Glare control is an approach to allow the
loser to transfer to the signaling process desired by the
winner.

50.3.2 Signaling processes. The DACB signaling processes
provide for a transition to the next state. The transition
is dependent upon:

e P o —_ ] Fal ¥ 4 -

T 3 e e mde 2
LYpHe alild L-U.l'—' Uﬁbll Lgld LIty LU LtJ.Ul.

UIUI

a. ignaling success or failure
b. signaling

in
50.3.2.1 Distant end I.D. establishment. See figure 19.

50.3.2.2 Call initiation. See figure 9.

£
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FIGURE 16. Handback synchronization.
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APPENDIX C
50.3.2.3 Terminpate. See figure 20.

50.3.2.4 Go to voice. See fiqure 21.

50.3.2.5 Reiect and return to message rate. See figure 22.

50.3.2.6 Cancel and terminate. See figure 23.

50.3.2.7 Message complete and change characteristics. See
figure 24.

50.3.2.8 Cancel and continue with new characteristics. See
figure 25.

50.3.2.9 Return to_idle. See figure 26.

50.4 ©Others.

50.4.1 Break deneration. This process is used to force
idle synchronization when normal processing has failed to
obtain successful synchronization. Break generation is
passed as an alarm to external. Break generation can be
accomplished as described in 5.2.7.

50.4.2 Traffic state. The purpose of figure 27 is to show
the general functions affecting the overall processing of
message data. This figure shows the internal processing of
the traffic mode activation state shown on the intermediate-
level diagram. The type of alarms generated by the lower-
level processing functions will cause the alarm analysis
state to determine if the traffic mode state can continue
normal message processing or if termination may be required
by the fault resolution state.

50.4.3 Fault resolution. The purpose of this process is to
determine if the connection will continue or be released.
The basis for the decision is as shown in 5.3.3.1 and

E 12 2 7 Foaae b v yde
- D e el L [ IR R 11 ] S O L W ) I )

50.4.4 Data base_examples. The purpose of this process is
to determine the action to be taken depending on both the
fixed line characters and the information specified in the
last DACB transaction.

50.4.5 Line initialization. The purpose of this process is

to allow for delays in establishment of the data connection

and to provide for initial COMSEC synchronization.
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APPENDIX C

50.5 Lower-level diagrams.
50.5.1 pata adapter control mode. DACM is a signaling

method which translates process requests to output DACBs and
input DACBs to process regquests. The process reguests are
those listed under DACM protocol processes (signaling) (see
50.3). Only one may be active at a time because of the
nature of these process requests. The majority of the
requests require transition to another state. If more than
one were processed simultaneously, the next state could be

.
et a2 T -] - e o

indeterminate. It is the responsibility of the process
requestor (an external function) to have only one request
outstanding. It is the responsibility of DACM to resolve a
process request and an incoming DACB (which signals a
request from the distant end). The rules for translating a
process request to DACM signaling are referred to as DACM
initiator (see figure 10). The rules for translating a DACB
received to a process request are called DACM responder (see
figure 28). The function of deciding which set of rules
applies is called the DACM arbiter.

50.5.1.1 DACM arbiter. The rule for the DACM arbiter is
simple. If the initiator function is not active, the
responder function is active. The initiator function is

. . . e
made active whenever a CMD is received. The initiator

function is made inactive (reset) whenever:

a. DACM signaling is successfully completeﬁ.

[ - e

b. ACM signaling backs down because of glare.

c. DACM signaling is not completed due to exit for
reasons external to DACM rules, such as break
detection or exit for failures covered by DACM
rules.
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50.5.1.2
transmission of the proper DACB is initiated.
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DACM initiator. When a CMD is received,

transmitted continuously until:

a.

b.

C.

A
.

50.5.1.3

The DACB is

An answer is received. An answer is defined as:

) ACK 31.
) WBT 31.
)

W N

(
(
(
of DACE wvalidation.

A time-out occurs.

A glare is detected.

DACM responder. When a valid DACB

Response DACB. See responder for description

is received, it

is acknowledged and the process it requested is communicated
to a higher level.
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Appendix D contains specific information in support of

MIL-STD-188-216.
document.

Appendix D is not a mandatory part of this
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10. GENERAL

10.1 Purpose. The purpose of this appendix is to explain
how Gola ay coding is used for DACM and m message traffic.

10.2 Scope. This appendix contains information pertaining
to Golay codlng that will assist the user 1n better
JL S P S -

i

understanding its relationship with the main body o
document.

—
-

20. APPLICABLE DOCUMENTS

Not applicable.
30. DEFINITIONS

urpose of this appendix, the definitions of section 3

urpo 0
is document and FED-STD-1037 shall apply.
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40. GENERAL REQUIREMENTS

40.1 Forward error correction (FEC) capability. FEC is

capable of being utilized for data rate transformations
listed in table XXVIII. For start-up data, Golay Coding can
only be utilized with data which are bit synchronized to the

DA clock and have integral bit length start-stop bits.

40.1.1 The 1/2 rate Golay code. The 1/2 rate Golay code is

based on use of the 23 12-Golay code, extended to 24 bits
total length by addition of a zero bit. The transmitting
DA/MS shall use the following generator polynominal.

g(x) = x11 4+ x10 4 x6 4 x5 4 x4 4+ x2 + 1.

After deriving the 11 check bits by division of the 12 net
information bits by the above polynominal, the twenty-fourth
bit is set to zero. Transmission of the resulting 24 bit
codeword shall constitute 1/2 rate Golay code transmission
(see figures 29 and 30). Bit 1 of the 24 bit FEC codeword.
is bit 1 (by) or bit 5 (bg) of a DACM character. DACM
characters are the ESC, DC4, DACB characters, and DACB
acknowledgments. Bit 1 of the 24 bit FEC codeword is bit 1
(by) or bit 5 (b.) of the Mode I or Mode VI characters
(data, control, framing, sync, ACKs, CAN, CAK, etc.).

40.1.2 Double codeword transmission. Double codeword
transmission (1/4 rate Golay) is the transmission of a 1/2

X =vra S rrr i am T er L L3 . ~
rate Golay codeword twice contiguously (see figure 31).

40.1.3 Quadruple codeword transmission. Quadruple codeword

transmission (1/8 rate Golay) is the transmission of a 1/2
rate Golay codeword four times contiguously (see figure 31).
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TABLE XXVIII. Forward error correcting technique.

Loop Information FEC TECHNIQUE
Transmission : Rate (Bauds) :
Rate (b/s) (Bit Synchronous) Golay Code
2400 300 Quadruple Codeword (1/8 Rate) ~
' 600 Double Codeword (1/4 Rate) 3
1200 Half Rate (1/2 Rate) ;
4800 600 1/8 Rate ,
1200 1/4 Rate
2400 1/2 Rate
9600 1200 1/8 Rate
2400 1/4 Rate
4800 1/2 Rate
16000 1200 1/8 Rate, Stuffed to 16000
2400 1/4 Rate, Stuffed to 16000
4800 1/2 Rate, Stuffed to 16000
2000 1/8 Rate
4000 1/4 Rate
8000 1/2 Rate
32000 ’ 2400 1/8 Rate, Stuffed to 32000
' 4800 1/4 Rate, Stuffed to 32000
9600 1/2 Rate, Stuffed to 32000
4000 1/8 Rate
8000 1/4 Rate
16000 1/2 Rate

o
-3

Error-Correcting C

g
The MIT Press, Seco

L

des, by W. Wesley Peterson and E.J. Weldon,
n i

e-”
d Edition, 1972.
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IN FEC CODEWORD.
MOODE |-Vi CHARACTERS HAVE A SPECIFIC
RELATIONSHIP TO FEC CODEWORD.

o|1|o|o|o|o|o|1|o|o|

! blq_
| 22 INDRDER
X

l‘— 12 INFORMATION B!TS 11 CHECK BITS BIT24=0
oj1]olo|ojojof1]o]ojojolofr|o[1|o])1]e|r|1]1]|o]0

%22 «———IN ORDER— 11 410 «——IN ORDER —— x0
»I_I‘H|GZ|G3|G4IG5|GB|G7IGB|

FIRST BIT TRANSMITTED—4
1/2-RATE GOLAY CODEWORD {24 BITS)

STUFF STUFF STUFF STUFF STUFF STUFF STUFF STUFF STUFF
loloola1o]otolofote[olalos(e]o]e]o oleTotel ol 11 ato] ol elole]1s[otol slotol o] o]
Joo | || Jos| |G| Jos| |e| |e| |os |

172 - RATE GOLAY BIT STUFFED CODEWORD (40 BITS)*

‘T .SMFUNG PERFORMED AFTER FEC ENCODING
BIT DESTUFFING PERFORMED PRICR TO DECODING

FIGURE 29. 1/2 rate Golay codeword generation.

[4——12 INFORMATION 9'75—“1 NOTE: DACM CHARACTERS SHALL ALWAYS BE SYNCHRONIZED

11' BIT STUFFING HAS NO RELATION TC THE FEC CODEWORD
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FIGURE 30.
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Start-stop example 1/2 rate Golay codeword generation (ASCII, 2 stop bits).
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1/2 RATE GOLAY
(SINGLE CODEWORD)
TRANSMISSION

DOUBLE CODEWORD
TRANSMISSION
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QUADRUPLE CODEWORD | A | A I A | A | s | B B
TRANSMISSION -
ABC...... ARE 1/2 RATE GOLAY CODEWORDS.

CODEWORDS ARE EITHER NOT STUFFED (24 BIT) OR STUFFED (40 BIT) AS REQUIRED FOR DTE

TO LOOP TRANSFORMATION (SEE TABLE I).

CODEWORD BITS ARE SINGULARLY SAMPLED AT LOOP BIT RATE.

FIGURE 31.! Types of codeword transmission,
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