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FOREWORD

1. Originally, Military Standard 188 (MIL-STD-188) covered technical

standards for tactical and long haul communications, but Tater evoived
through revisions {MIL-STD-188A, MIL-STD-188B) into a document applicable
to tactical communications only (MIL-STD-188C).

2. 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).

3. As a result of a Joint Chiefs of Staff (JCS) 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 Tong haul communications,
a MIL-STD-188-200 series covering standards for tactical communications
only, and a MIL-STD-188-300 series covering standards for long haul com-
munications only. Emphasis is being placed on deveioping common standards

oLl 1NN

for tactical and iong haul communications publiished in the MIL-STD-188-100

ceawnTAac

4. This document contains technical standards and design objectives for
digital signaling and supervision of tactical switched communications
systems. The document covers digital loop signaling/supervision, in-band
and common channel (out-of-band) trunk signaling/supervision, switched

system numbering plan and routing, and switched system testing.
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INTERNATIONAL STANDARDIZATION AGREEMENT

Certain provisions of this standard (see 4.1) ar
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ternational standardization agreements STANAG 4208 and STANAG 4214. \When
amendment, revision, or cancellation of this standard is proposed which
will modify the international agreements concerned, the preparing activity
will take appropriate action through international standard1zat1on channels
including departmenta standardization offices to change the agreement or
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make other appropriate accommodations.
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1. SCOPE
1.1 Purpose. The purpose of this document is to promuigate technical
design and engineering parameters in the form of mandatory system stan-
dards and optional design objectives that are considered necessary to
ensure interoperability and to promote compatibility and commonality among
tactical digital circuit sw1tch1nq equ1oment It 1s also the Durpose of

this document to establish a level of performance for tactical digital
switching equipment considered necessary to satisfy the requirements of a
majority of users. The technical parameters promu]gated by this document

represent, in general, minimum 1nteroperao1|1ty and performance charac-
teristics which may be exceeded in order to satisfy specific requirements.

It is not the purpose of this document to serve as a stand-alone,
comprehensive reference containing all technical parameters and other
details required for the design of new equipment or the preparation of
specifications. Therefore, parameters for such items as size and weight
Timitations, connectors, cable assembiies, or power suppiies are not
contained in this document. These parameters and other design details
hed, based on spnecific m:-qn'lrnmpnfc and have to be
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n accordance with the policies of DoD Directive (DoDD)

reference handbook for a1g1ta| sw1tcn1ng equ1pment.
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It is not the purpose of this document to inhibit advances in
communications technology. Such advances are facilitated by not
specifying the technology that should be wused in the design and
development of digital switching systems to meet the required standards

1.2 Application. This document a es he decign and development
of new land based tactical dic witching equipment. This document
applies also to the enq1neer1ng, “installati ion, and programming of land

based tactical digital switching equipment.

. o

1.3 Objective. The main objectives of this document are to ensure
interoperability of tactical digital switching equipment consistent with
military requirements, to provide a degree of system performance

Hit 1 LGy oYU i Cur 9’

acceptable to a majority of users of tactical digital sw1tch1ngrequ1pment
and to achieve the necessary degree of interoperability, performance and
compatibility in the most economical way.
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1.4 System standards and design objectives. The parameters and other
requirements specified in this document are mandatory system standards
(see Appendix) if the word "shall" is wused in connection with the
parameter value or requirement under consideration. Nonmandatory design
objectives are indicated by parenthesis after a standardized parameter
value or by the word "should" in connection with the parameter value or
requirement under consideration. For a definition of the terms "System
Standard" and "Design Objective" see Federal Standard (FED-STD) 1037.
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2. REFERENCED DOCUMENTS

2.1 Government documents.

2.1.1 Standards. Unless otherwise specified the following standards of
the issue Tisted in that issue of the Department of Defense Index of
Specifications and Standards (DoDISS) specified in the solicitation form a
part of this standard to the extent specified herein.

FEDERAL
FED-STD-1037 Glossary of Telecommunication Terms
2.1.2 Other Government documents and publications. The following other

Government documents and publications form a part of this standard to the
extent specified herein,

North Atlantic Treaty Organization (NATO) Standardization Agreements
(STANAG).

STANAG 4208 The NATO Multichannel Tactical Digital
Gateway - Signalling Standards

STANAG 4214 International Routing and Directory for
Tactical Communications Systems

(Copies of standards and publications required by contractors in
connection with specific aquisition functions should be obtained from the
contracting activity or as directed by the contracting officer.)

2.2 Order of precedence. In the event of a conflict between the text
of this standard and the references cited herein, the text of this
standard shall take precedence.




v

The abbreviations and acronyms used in

DEFINITIONS

3.
this document are defined as follows:
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3.2 Abbreviations and acronyms.

acknowledge

<L

o
<C

\

Defense Communications Agency Circular(s)

Defense Communications Agency

DAS
DCA

w
(]

it(s) per second

end-of-message
standardization agreement (of the NATO)

Department of Defense

end-of-dial
identification
millisecond(s)
non-acknowledge
start-of-message

hertz

STANAG

DoD
EOD
Hz
1D
ms
NAK
SOM
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4.1 NATO interoperability.

4.1.1 Routing and directory. Routing and directory between and among

tactical communications systems of NATO member nations shall comply with

the applicablie requirements of the current edition of STANAG 4214.

NOTE: STANAG 4214 specifies the routing prefixes and their application to
routing calls from one NATO tactical communications network or system to
other NATO networks or systems.

4.1.2 Gateway signaling. The gateway signa]ing standards used in the
exchange of traffic between two tactical d1g1tal communication systems of

NATO member nations via a gateway shall comply with the applicable re-
quirements of the current edition of STANAG 4208.

procedures which are necessary for interoperation between two tactical
digital systems of NATO member nations via a gateway.

NOTE: STANAG 4208 specifies the common channel signaling standards and

4.2 Digital Toop signaling and supervision. Digital lToop signaling and
i A e S o~ = rC=_ - 1Y 2 _i:__ L1711 LA cnnmd ad dha dI~3d21 T Ane-
supervision (See rigure 1) intformation Snail De Sent at tné qaigitar 100p
bit rate of 32 kilobits per second (kb/s) or 16 kb/s. All signaling and
supervisory information shall be coded or repeated as stated in 5.1.1.

4.2.1 Required switch functions.

4.2.1.1 Codeword detectjon. Switches shall continuously monitor active
digital Toops for the presence of the RELEASE codeword and idie digitai
loops for the presence of the SEIZE codeword. During the traffic phase,
the codeword detector for CUE shall remain enabled. Other codewords shall
be detected at appropriate points in a signaling sequence.

4.2.1.2 Rate change. Rate change shall be used by the switches to

change the bit rate from 32 kb/s to 16 kb/s. When processing a call

request, the switch shall determine whether or not the execut1on of rate
. Lo - -~ - - i'-

change is required by checking the subscriber terminal classmarks and the
contents of trunk signaling messages as appropriate. If rate change 15
required, the switch shall direct the terminal to change its bit rate fro
32 kb/s to 16 kb/s. Subsequent supervision of the channel by the sw1tch
shall remain at the 32 kb/s rate.

4.2.1.3 Half-duplex mode. When processing a call request, the switches
shall determine whether the call is to be compuetea in the normal full-
Y o e A a2 dln LalL AiiwmTay mada ki, abharnbion~s $ha cithenanmdshain danumanal
aupirex moae or imn tne ﬂle-UUplt‘X lnoue uy cneckinyg e SUDSCriper terminai
classmarks and the contents of trunk signaling messages, as appropriate.
If the half-duplex mode is required and if a digital path is available
between the calling and called terminal, the switch shali direct the
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terminal to change its bit rate to 16 kb/s (if not already at 16 kb/s
rate) and to enter the half- duplex transmission mode when beginning the
traffic phase. Subsequent supervision of the channel by the switch shall

remain at the normal channel rate.

A ~ N2 _24.7 - | P | easmmnl e -amad i itmaiarie s nNas .24 - [ . e |

4.5 Ulgitdl 1n=oadna signdiing d Supervisioil. vuigitai 1n-=bana sityrai-
ing (see Figure I} shall utiTize formatted messages transmitted at the 32
kb/s or 16 kb/s rate consistent with the basic digital channel rate.
Signaling messages and supervisory signals shall be sent by codewords from

the originating switch. Each codeword shall be sent consecutiveiy 20
times. The receiving switch shall perform error detection and correction,
assemble signa]ing messages, and perform the necessary processing actions.
The receiving sw1tcn shaii 1mplement an error detection and correction
plULEUU!E bULI Llld i

nrnhahility nf a2
provactiity 07 a
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a randomTy distributed error rate of 1 in 1
misrouting of a call L ti

request caused by mutiia
a CALL INITIATE message shall not exceed 1 in 10° under the above error
rate conditions.

4.4 Digital common channel signa]ing and supervision. Digital common
channel signaling and supervision (see Figure 1) shall utilize formatted
messages transmitted over a common 51gna11ng channel. These messages
shall be utilized to control the disposition of aii common traffic

g ) 42

address digits in

channels contained in a given trunk group which may be composed of 16 kb/s
or 32 kb/s digital channels. Digital common channel signaling shall be
implemented on a full-duplex basis with idle characters in between the
fixed formatted signaling messages. The protocol for the exchange of

signaling information shall prov1de for positive and negative acknowledg-
ment of correct reception on a message-by-message basis. Messages shall
be retransmitted upon request until acknowledged or until timed-out.

4.4.1.1 Message generation. Digital common channel signaling and
supervisory messages “shall be composed of 8-bit characters which shall be
encoded into 16-bit blocks. (See 4.4.2.) The encoded blocks shall be
transmitted bit-serially. The transmitting switch shall encode and trans-

mit IDLE characters when trunk signaling messages are not transmitted.

The start-of-message (SOM) character shall be transmitted as the first
character of the message, and the end-of-message {EOM) character shall be
transmitted as the last character. Immediately following transmission of
an encoded character of a message, the next character of the message shall

be transmitted. Transmission of a signaling message shall be comp]eted by
sending the encoded message parity character immediately following the
transmission of the encoded EOM character. Following the transmission of

the message parity character block, the switch shall transmit the next
message in queue, or if none are queued, the switch shall transmit 16-bit
hRlAanrbe manawmat+ad h ancradina +ha IDIE Ahawvarcr+an
UDIUCLKD UCIIC"GLCU LYy Trhluuiny ohc 1uvLkLk Lihiaravicr .

~J
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4.4.1.2 Message detection. On the receiving side of the signaling
channel, the switch shall monitor for maintenance of character synchro-
nization. The switch shall assume that character synchronization has been
achieved when it decodes three consecutive error-free IDLE characters or a
SOM character. The switch shall begin searc hina for character svnchronl-

100 (+10) consecutive received 16-bit blocks. The receiving switch shall
count the number of message characters received after detection of SOM.
If this count exceeds 40 characters without receiving EOM, the switch

....... (U TNt C C N

shall ignore subsequent non-IDLE or non-SOM characters and s'na‘u process
received valid message or parity error characters (up to 40). This
character count shall start each time an SOM is detected. If an SOM is
detected within the accepted message length, without an intervening EOM,

the switch shall treat the characters start1ng from the first SOM, up to
and including the character immediately preceding the second SOM, as one
message. The second SOM shall be assumed to be the beginning of the next
message.

E=3
=]
™~

Frraor detection and correctinn <chame
. . [SE BN VAl Me LW LIV “urniu YU T W LIV QL rICilG o

4.4.2.1 Coding. Digital common channel signaling messages shall be

composed of 8-bit characters. The eighth bit of each message (or IDLE)

character shall be set to produce odd parity. These 8-bit characters

shall be encoded into 16-bit blo cks by employ1ng the error detection and
T

correction coding scheme as defined in 5.3.3. The message parity field
shall be set in accordance with 5.3.2.15. The message parity field shall
be encoded into a 16-bit block in the same way as any other 8-bit char-
acter.

4.4.2.2 Error detection and correction. The receiving switch shall
utilize the properties of the error detection and correction code to
determine whether or not b1t errors are present in a given 16-bit block.

TL _L£L2 oL [y ey Prar} = L-11 PP | . PP mem A Al Py N |
IT arrirmative, t1ne bWILLH Snaii CorrecCt up to two errors dnda then cneck
the parity of the resulting message character. If no errors are found, or
if the message character meets the parity condition after execution of
forward error correction, the message character shall be processed
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5.1 Digital loo
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5.1.1 Signaling codewords. Al1 digital loop signaling sequences shall
employ 8-bit cyciically permutable codewords. The bit patterns for the
8-bit codewords shall be as stated in Table I. The codeword and trans-

mission requirements for each signaiing statement shall be as stated in
Table II. Transmission of the bit patterns for the codewords shall be bit
serial, reading from left to right. Transmission may start at any bit
position. An 8-bit codeword shall be transmitted continuously until

acknowledged or timed out as stated in 5.1.3, with the exception of the
LOCKIN ACKNOWLEDGE (ACK) and RELEASE ACK codewords. The LOCKIN ACK and
RELEASE ACK codewords shall be transmitted a minimum of 256 times. The
maximum number of times that the LOCKIN ACK or RELEASE ACK codeword may be
transmitted shall not exceed the number of times that these 8-bit code-

N A...A.- ~anm bk

words can be sent in one second. The CUE codeword shall be transmitted by
the switch at the normal channel rate regardless of the bit rate (16 kb/s
or 32 kb/s) or the transmission mode (full-duplex or half-duplex) employed
for the call.
TABLE I. Bit patterns for digital signaling codewords.
Bit Pattern Bit Pattern
Codeword | for Codeword !l Codeword | for Codeword
1 1111 1111 19 1101 1000
3 1111 1100 20 1101 0010
4 1111 1010 21 1101 0100
5 1111 0110 22 1100 1010
6 1110 1110 23 1010 1010
14 1111 0000 31 1000 1000
15 1110 1000 32 1001 0000
16 1110 0100 33 1010 0000
17 1110 0010 34 1100 0000
18 1100 1100 36 0000 0000
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TABLE II. Codeword assignments for digital loop signaling
and supervision.
Signaiing Switch
Codeward
Statement Transmitted Received

Digits 0 33 X

1 14 X

2 16 X

3 3 X

4 15 X

5 34 X

6 22 X

7 6 X

8 15 X

S 32 X

Flash Override (FO) 21 X

Flash (F) 18 X

Immediate (I) 20 X

Priority (P) 17 X
Cue 3 X

Release 4 X

Seize 5* X

Digit (R) 5* X
Rate Change 15 X
Go-Half Duplex 16 X

Go-Half Duplex ACK i7* X

Rate Change ACK 17* X
Ring Data 18% X

Ring ACK Data 18* X
Force Clear 19 X
Ring Voice 20* X

Ring ACK Voice 20* X
Dial 2i* X

Ring ACK 21%* X

Ring Trip 22* X
Release ACK 22% X

Idle 23* X X

Interdigit 23* X

Conference Request (C) 31* X

End of Dial (EOD) 31% X

Lockin 36* X

Ltockin ACK 36* X X

n a few cases the codewords are used to represent more than one signal-
statement. The ambiguity is resolved by considering the context of
signaling sequence involving the use of the codewords
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5.1.2 Supervisory tones. Supervisory tones shall be digitized at the
switch prior to transmission to a digital subscriber terminal. The
characteristics of the supervisory tones shall be as stated in Table III.
Signal level per frequency shall be -14 dBm, = 1 dB, and the tolerance for
tone frequency shall be +25 percent.

TABLE III. Characteristics of tones for digital loop
supervisory signals.

Digitized Interruption
Supervisory Frequency Pattern and
Signal ?Hz) Nominal Duration

Dial 425 Continuous, up to 10
seconds

Busy 425 500 ms on, 500 ms off,
up to 10 seconds

Force Clear/ 425 As for busy signal

Preempt

Errovr 425 & 1050 125 ms at 425 Hz, 125 ms
at 1050 Hz, up to 10
seconds

Ringback 570 50 ms on, 50 ms off, for
2 seconds; then 2 seconds
off, up to 180 seconds

5.1.3 Signaling time-outs. Loop signaling sequences and supervisory
tones that are transmitted from a switch shall cease after a specified
time interval if an expected response is not received from the terminal
being signaled. Recommended time-out requirements are as stated in Table

11
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TABLE IV. Time-out

specif

P

i
A
u

Nominal Time-out Action at End
Switch Function Period (seconds) of Time-out
Sending dial tone, waiting 10 Send error
for first digit, or waiting tone; force
between digits clear
Call is terminated by one 5 Send force
party, waiting for release ciear tone;
by the other party force clear
Sending busy or error tone, 10 Force clear
waiting for release
Ring acknowliedge received, 180 Force clear
waiting for ring trip
Sending force clear, wait- 2 Lock-out;
ing for release initiate
fault alarm
General time-out, sending 2 Force clear
codeword, waiting for
(automatic) response
Sending cue, waiting for 2 Lock-out;
seize initiate
€£aiiTd Al am
fraul v ailarn

12
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5.2 Digital in-band signaling and supervision.

gnaling
in Tab]e V.
11ing messages shall be comprised of even par1ty, permutable,
8- b1t codewords The bit patterns for these codewords shall be as stated
in Table I. The codeword format of the CALL INITIATE, CALL COMPLETE and

CALL INCOMPLETE messages shall be as stated in f1gure 2. The delimiter

-
s

-

ot

v

—

-

S

o !

o

Y

=

=

codeword shall be transmitted between every data field codeword in a
message. The assignment of codewords for each data field shall be as
c+at+nd in Tahla VT
JLaiLcu [ rav i1 c Vi
TABLE V. Digital in-band signaling messages.
Message Remarks
Call Initiate - Lateral Used to route a call request
in accordance with the rout-
ing table
Call Initiate - Exit Used to route a call to a
designated switch for obtain-
ing service features not
available from local switch
Call Complete Returned by the terminating
switch to indicate that the
requested function can be
executed
Call Incompiete Returned in lieu of call com-
plete if the requested func-
tion cannot be performed for
reasons stated in the mes-
sage

13
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TABLE VI. Data field codeword assignments for digital
in-band Signaing mesSages.
Data Field Codeword
SOM 31
Delimiter/Interdigit 23
Message Type
Call Injtiate - Lateral i8
N1 Tom 2 A2 r P n"
Ldil Initidie = tXit Ll
Ffal1l CAamnla+n 2N
vatit UUIIIP ITLC —\
Call Incomplete 17
Test/Test ACK 19
Switch Code
A N2 atd: Ciiddnals MNAada Chan Aamamal As A4
4-vigiv owiLLi Lvouuc Qe driinial Uiyiu
— (Can R A\ ranracontatinn in
\vwET J.77) TOUpPI Coviivuvivin an
this table
Switch Type These fields are
reserved for
designation of
ettt Funn
SWI LUl LJPC
Terminal Type These fields are
reserved for
designation of
terminal type
Security These fields are
Puathudhon A AN
reserved for
security functions
15
I)-kl,r'll)lll,l()ll L1 1 1o el AINRILL— 4JI\JL1J aw il —

NARTviICesAanRner v I 1 Q€A1 101~ «
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TABLE VI. (Continued) Data field codeword assignments for digital

in-band signaling messages.

Data Field Codeword

Precedence Levels

Flash Override 21

Flash 18

Immediate 20

Priority 17

Routine 34

Mode

Full Duplex Mode Only 19

Default 34

Rate

32 kb/s Rate Only 16

Default 34

Destination Restriction These fields are
reserved for
destination
restriction

Satellite Link Count These fields are
reserved for
designation of
the number of
satellite links

Circuit Type

Digital 32 kb/s 17

Digital 16 kb/s 21

16
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TABLE VI. (Continued) Data field codeword assignments for digital

in-band signaling messages.

Data Field Codeword

Data Characteristics

Not Applicable 34
Data Adapter 17
Farcimila Tarminal 21
FTUvCo I C ICrirniQal (S 8
Voice Call, Dual Mode Terminal 18
Privileges/Service Features

Conference Origination/Priviiege 18
Direct Access Service (DAS) Call 17
None 34
Call Answer Requested 33
Called Address
Call Initiate - Lateral See decimal digit
Call Initiate - Exit representation in

this table

Echo Suppressor Confirmation

Positive (Yes) 6
Mamad+diia [NAY 2
I\ngLIVC \NU ) J=
Reason: Call Incomplete

Invalid Destination/Route 15
Called Party Unavailable 6
Invaiid/Unassigned Number 19
Tnrcramnat+ihla Cannart+inn 9
lllbUIHpGLIUIC LUITHHITL L 1 VUT o
A11-Trunks-Busy (ATB) (Busy Release

From Spill Forward Switch) 21
ATB (From Tandem Switch) 22
Loop Out of Service 18

17




Codeword

Yo l= o TN O WM™ 00 O <t O
o) O e =t et = D) — — NN

in-band signaling messages.

T
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TABLE VI. (Continued) Data field codeword assignments for digital
Data Field

2
€
Or—NMSTOWOWNNOO a

.Ir
28]

Decimal Digit Representation

Call Type
1

e ——

ftee =~

36

[REL-SN AL

1MADLLC D11,

18

EOM
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TABLE VII. Digital in-band supervisory signals.

Supervisory Signals | Codeword Remarks

ACK 22 Continuous until replaced by next
signal (minimum transmit time 250
ms)

Call Answer 36 When requested, this codeword shall
indicate when a called party answers.
Minimum transmission time is 500 ms
at a 32 kb/s rate, 1 second at a 16
kb/s rate

Delimiter 23 Used as a filler between messages
and between digits of a message
Minimum transmit time is 500 ms
a 32 kb/s rate and 1 second at a
16 kb/s rate

Idle 4 Continuous until seize

Non-ACK 1 Used to request retransmission.

(NAK) Continuous until message retrans-
mitted (5 seconds maximum)

Release or Release 4 Continuous until seize

Niia +n Proaamnt

wvuc L"AV) [ ] G‘lll’lb

Release ACK 4 Continuous until seize

Seijze 5 Continuous until SZ-ACK (5 seconds
maximum)

Sejze ACK 3 Continuous until EOM codeword is

(SZ-ACK) received at the end of received
message, at which time SZ-ACK 1is
repiaced with ACK/NAK. SZ-ACK
will time-out if message is not
received within 5 seconds
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5.3 Digital common channel signaling and supervision. Digital common
channel signaling and supervision shall be accomplished using the messages
stated in Table VIII which shall have the structure described in 5.3.1 and

mammmadta s L~ L 2D

P U U R

shall be coded according to 5.3.2. Error detection and correction shall
ho noevfavrmod ac c+atad in 4 4 2 and E 2
UT PTTIUTHITU QO SLtaivtTu 11l T.F.L QiU VeJeJe

5.3.1 Message structure. Signaling and supervisory messages shall
consist of a fixed number of fields each comprised of one or more 8-bit
characters. Each 8-bit character shall have six bits (bits 6, 5, 4, 3, 2,
and 1) to carry trunk signaTing 1nf0rmation The other two bits shall be

reserved for control (bit 7) and parity (bit 5) Each message shall con-
14

tain, as an absolute minimum, the SOM field, the message type field, the
message number field, the EOM field, and the message parity field.
Certain messages shall be expanded by inserting additional fields between

the message type field and the EOM field. The messages and the fields and
the order in which the fields are transmitted shall be as stated in Table
IX.

5.3.2 Message coding.
5.3.2.1 SOM character field. The SOM character shall indicate the
beginning of a trunk signaling message The SOM character shall be
defined as follows:
Bits
817 (615 (4 13 12 1
1 o1 (1|1 1 |1 ]1
5.3.2.2 Message type field. The message type field shall indicate the
type of message which is being sent. The message type field, bits 8...1,
shall be constructed and interpreted as stated in 5.3.2.2.1 through
5.3.2.2.3.

5.3.2.2.1 Parity bit. The parity bit, 8, shall be set to produce odd
parity for the 8-bit character of the message type field.

c 22 92 92 L Aandonn
Jedel Ll LUNLITU

5.3.2.2.3 Information bits. The information bits

structed as stated in Table X.

Vessasg 2:C 7 UT LU

N
()

“ IXX 1 w0 © [ B ladid ] 1
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TABLE VIII. Digital common channel signaling and
supervisory messages

Message Type

Message Application

ACK Sent to indicate a message has been re-
ceived without errors

ATB Sent by a switch to which control has not
been spilled forward when it encounters an
ATB condition

Busy Release Sent by a switch to which control has been
spilled forward when it encounters an ATB
condition

Call Answer

Sent by called switch when called
party answers

(@)

ot

p—
—
(]

all inter-

switch to se
ough a path

d switch to
h

cal
es to cut thro

Called Party Unavailable

Sent to indicate the called party i
on a call of equal or higher preced

()
[4))
———
—
—
3
-
(s
-
£
«+
(0]

Call Release

Sent to release trunks when calling or
called party goes on-hook

o
—
[o}]
-5

[

Incompatible Connection

Sent by the called switch when an incom-
patibility exists between the incoming
mnd Al aaTVAaAd masad: - wwminal
] miai

call and the called party's te

21
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TABLE VIII. (Continued) Digital common channel signaling and

supervisory messages.

Message Type

Message Application

Invalid Route

Sent by a switch when its translation table
does not contain the area or switch code

TRPars
ocnnA~s wmea b s e~ A

SESIAAd iz A~ ~A~11 =3 ~
specirieu vy a tail IlIILIth mes>s>aye

Loop-Back Trunk

Sent to have a trunk looped back on itseif
for testing purposes

Loop-Back Compiete

the requested loop-

NAK Sent to indicate a message has been re-
ceived, but with errors; retransmission
is requested

Out-0f-Service Sent to indicate that the referenced trunk
is marked out-of-service at the receiving
switch

Sent to release trunks due to a preemption

by the called switch when th

by the called
number is unassigned

-— N

o
o
T ot

Sent to verify character synchronization

22

N



Downloaded from http://www.everyspec.com

SI°2°e’s
AlLl¥vd
JIVSSIN

vio2oes
W03

£€12e’s
3117731vS
9140

eLrgrets
30N3NDIS
HILIMS

mees
HOLIMS
12303y

0r°2°e’s
04NI
03INaNLIY

6°2°€"S
dvH) vivd
/130 Hiwd

8°2°¢°5
QNI
SIW

L°2°e’s
YIBWNN
1)

9°2°€’s
91530
HILIMS

GT2°E°S
HIQWNN
Q312

v 2es
YIGWIN
ANNYL

4

£°2°¢°S
YIGRON
I9VSS W

®

AN A1
3dAL
JOVSSIW

@

r-Zzress
WOS

JNAS
1531

31374W0)
xve
4001

XNnYL
Avd
d0

d001
NIISSYNA

ENEREL]
1dW33dd

JII1AYIS
40 100

AW
-NON

31n04
QI VANT

LIINNOD
1YdWOIN!

ELLAN]

ISVITH
T2

JLVILIND
1v)

TIVAYNN
hidvd
[ERRLR)

3137dw0)
1)

YIMSNY
LA

ERY EREL]
Asng

Asng
SUNNYL
1Y

AV

aﬁ:

SISH

*sabessaw AuosLAuddns pue buljeubls

[suueyd uoumod |e}LbLp ul pautejuod sSp|alj

*XI 318vl

o)
[gV]



Downloaded from http://www.everyspec.com

MIL-STD-188-256

TABLE X. Coding of the message type field in digital common
channel signaling and supervisory messages.
Bits
Message Type
6 5 4 3 2 1
6 0 6 6 0 O ACK
0 0 0 0 01 Call initiate
0 00010 Call complete
0 0 0011 Call answer
0 0 01 0O Invalid route
0 0 01 0 1 Called party unavailabie
0 001 10 Unassigned number
0 6 0 1 1 1 ATB
0 01 0 0O Spare
0 01 0 01 Incompatible connection
0 01 010 Request trunk for in-band signaling
0 01 61 1 Reserved for security message
0 01100 Spare
6 6011 0 1 Glare
0 01 110 Qut-of-service
0 01 1 11 Reserved for security message
01 00 0O Reserved for security message
01 00 01 Test sync
01 00 10O Loop-back trunk
0100 11 Loop-back compiete
01 01 00 Spare
01 0 1 01 Spare
0101 1 Q Spare
01 0111 Reserved for security message
0110 0O Reserved for satellite message
0110 01 Reserved for satellite message
011010 Reserved for satellite message
011011 Reserved for security message
011100 Call release
01 1101 Preempt release
01 1 110 Busy release
01 1111 NAK
1 0 0 0 0O Spare
111111 Spare

24
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5.3.2.3 Message number field. The message number field shall indicat

vedael e eSS Q s meo2Cy T

the message identification number. The message number field, bits 16...
shall be constructed and interpreted as stated in 5.3.2.3.1 through
5.3.2.3.4. (See Figure 3.)

te
1,

5.3.2.3.1 Parity bits. The parity bits, 16 and 8, shall each be set to
produce odd parity for each of the two 8-bit characters of the message
number field.

5.3.2.3.2 Control bits. The control bits, 15 and 7, shall each be set
0 lllll.

5.3.2.3.3 Information bits. The information bits, 11, 10, 9, 6...1,
shall indicate the sequence number with bit 11 the most significant bit
and bit 1 the least significant bit.

5.3.2.3.4 Spare bits. The spare bits, 14, 13, and 12, shall each be
set to "0".

5.3.2.4 Trunk number field. The trunk number field shall indicate the
particuTar trunk to which the message refers. The trunk number field,
bits 16...1, shall be constructed and interpreted as stated in 5.3.2.4.1
through 5.3.2.4.4. (See Figure 4.) '

5.3.2.4.1 Parity bits. The parity bits, 16 and 8, shall each be set to
produce odd parity for each of the two 8-bit characters of the trunk
number field.

5.3.2.4.2 Control bits. The control bits, 15 and 7, shall each be set

nan

to

p_

.

5.3.2.4.3 Information bits. The information bits, 10, 9, 6...1, shall
indicate the trunk number with bit 10 the most significant bit and bit 1
the least significant bit. If 0 is transmitted, the message shall be

considered in error.

5.3.2.5 Called number field. The called number field shall contain
eleven 8-bit characters to accommodate up to 16 digits of a called number.
If the called number has 7 through 13 digits, the unused digit positions

shall contain the bit pattern of 1111 The first three d1g1t pos1t1ons

shall contain the "pref1x" (if any), which shail be coded and interpreted
as stated in Table XI. The called number field, bits 88...1, shall be
constructed and interpreted as stated in 5.3.2.5.1 through 5.3.2.5.4.
(See Figure 5.)

nNo
(3]
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16 | n PARITY BITS
(set for odd parity)

CONTROL BITS
15 7 (Set to nlu)

11121 19 SPARE BITS
S T (set to "0")
r [ = r['_[rﬁ H H ,—. _T.‘ T T T v T M TACANWMATY Aao nywve
(A AN BN B ' 1110 v v 1 v i ¢ ' INTURMAITLUN BilD
R R e e S A A A I S I T (set per 5.3.2.3.3)
o \J\/\_—/
AN _—
“\MESSAGE NUMBER "
ORDER OF TRANSMISSION ——— 5
FIGURE 3. Message number field in digital common channel signaling
and_supervisory messages.
16 gl PARITY BITS
J (set for odd parity)
15 2 CONTROL BITS
(set to "1")
113110 1 SPARE BITS
] 1] [
14 ‘. 13 : 12 {11 (Set tO non)
A A e g e P S S S SR B B S INFORMATION BITS
' t ] i
RERSRSASANRILUNIN A I IRINIRIR (set per 5.3.2.4.3)
N \_"/\/‘\__/

FIGURE 4. Trunk number fieid in digital common channel
signaling and supervisory messages.

nNY
(=)}




Downloaded from http://www.everyspec.com

TABLE XI. Coding of prefix digits in called number field of
digital common channel CALL INITIATE message.
Digit Positions
Originating System
16 15 14
0001 - Voice
AUTOVON 1111 0001 0010 - Data
0101 - Direct access voice
0110 - Direct access data
NATO Analog 1111 0010 Any 4-bit binary number
System from 0 to 9 inclusive
Any 4-bit Any 4-bit
NATO Digitai binary binary Any 4-bit binary number
System number number
except 1111
0000 - Default
0001 - Security function
us 0011 - Type I transmission
Tactical 1111 0011 required (see
Digital 5.3.2.8.10)
System 0100 - Security function
0101 - Commercial access
0111 - Type 11 transm1ss1on
required (see
5.3.2.8.10)
5.3.2.5.1 Parity bits. The parity bits, 88, 80, 72, 64, 56, 48, 40,
32, 24, 16, and 8, shall be set to produce odd parity for each of the
eleven 8-bit characters of the called number field.
5.3.2.5.2 Control bits. The control bits, 87, 79, 71, 63, 55, 47, 39,
31, 23, 15, and 7, shall each be set to "1".
5.3.2.5.3 Spare bits. The spare bits, 85 and 86, shall each be set to
IIOII .
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5.3.2.5.4 Information bits. The information bits in th

f'D
(@]
[«
—
)
9]
—s Q.
3
[
3
o
(1)
=

field shall prov1de 16 digit positions as stated in Table XII. A1l calied
numbers shall be "position justified", e.g., the 10th digit position shall
hold the first digit of the area code (if the area code is used) and the
7th digit position shall hold the first digit of the 7-digit subscriber
address. Each 4-bit group, denoting a binary number, shall represent one
called number digit. Transmission shall start with bit 88.

TABLE XII. Bit assignment for caiied number digits in

common channel signaling and supervisory me

Bits Digit Positions
84 83 82 81 16th
78 77 76 75 15th
74 73 70 69 14th
68 67 66 65 13th
62 61 60 59 12th
58 57 54 53 11th
52 51 50 49 10th
46 45 44 43 Sth
42 41 38 37 8th
36 35 34 33 7th
30 29 28 27 6th
26 25 22 21 5th
20 19 18 17 4th
14 13 12 11 3rd
10 9 6 5 2nd
4 3 2 1 1st

5.3.2.6 Switch designator field. The switch designator field shall
indicate the originating or terminating switch, or the switch which
assumes the role of the originating or term1nat1ng switch with regard to
s1gna11ng and rout1ng The switch des1gnator field shail contain the MYX

NNXX aes1gnat1on or the switch. (See 5.4) The switch designator field,
bits 40...1, shall be constructed and interpreted as stated in 5.3.2.6.1
through 5.3.2.6.4 (see Figure 6), and bit 40 shall be the first bit
transmitted

5.3.2.6.1 Parity bits. The parity bits, 40, 32, 24, 16, and 8, shall
be set to produce odd parity for each of the five 8 b1t characters of the
switch designator f1eld

29

| B QPN § |



Downloaded from http://www.everyspec.com

*sobessaw A40SLA4BANS pue bul[eubls

[ouueyd uOwwod [e3ibLp UL pldLs J03eubLSap YdILMS ‘9 IYN9I4

(vt-9°2°¢ g 43d 33s)
SL18 NOILYWHOANI

(w1 03 335)
SL18 1041NOD

Kitaed ppo a0y 335)
S119 ALldvd

(p79°2°€°g 49d 33s)
S119 NOILYWYO4NI

(«0u 03 335)
S118 3¥vdS

(uTa 03 335)
S118 1041NOD

(A3gaed ppo 40y 335)
S118 ALTYvd

3003 HILIMS

3003 HILIMS

3000 HILIMS

3003 HILIMS

11910 11914 11910 , 11910
yip PAES pu 51
| TN _ |
T e et e N— L Wi, TNt T e A T
T T T T T T T T T B T u T
I 12 !lc ¢ P9 A e tot ]ttt ter !t ﬁ i ﬁ (18116102
n 1 1 L Fu O L 1 _ 1 Jdo N 1 L
L Sl
8 91
——————— NOISSIWSNYYL 40 ¥3Q40
3009 vIdy 3007 v3uy 3000 v3Iuy
11910 11910 11910
_Pag puz 3s1
~ ;//1//1 | |
—— P U, e ——— e et e, e et B e
U S A I e R I S ISV R v S et A S T
12122 14 S2192([2,92162]10€|4 ! €€ 1 ¥E 1 SE | O€E Y SR S
i 1 2 1 4. 1 1 1 i S 1 1 1 [ [P S NN R W G }
L€ | 8¢
llllll rulrll.lllll.llll.llllrll||<|.|I||I||'.||.||l|vl'.l|l
€2 1€ 6¢
2 2€ oy

30



Downloaded from http://www.everyspec.com

MIL-STD-188-256

5.3.2.6.2 Control bits. The control bits, 39, 31, 23, 15, and 7, shall
each be set to "1".

5.3.2.6.3 Spare bits. The spare bits, 38 and 37, sha
nnn

11 _ [
1

i each be set to

5.3.2.6.4 Information bits. The information bits in the switch desig-
nator field shall indicate the 7-digit switch designator. Each four-bit
group, denoting a binary number, shall represent one digit and shall be

set as stated in Table XIII.

TABLE XIII. Switch designator field
Bits Digit Positions Numbering Plan
- nr an N re 4 A2 A PR Y PR
30 30 J4 33 rirst aigit or darea code
30 29 28 27 Second digit of area code
26 25 22 21 Third digit of area code

4y % i MNigiw fotel

20 19 18 17 First digit of switch code
14 13 12 11 Second d1g1t of switch code
10 9 6 5 Third digit of switch code
4 3 2 1 Fourth digit of switch code

M2 2> < X

5.3.2.7 Call number field. The call number field shall indicate the

vewveloes ~Q e TAGTIA ¥ LRAV LLL S Ao | L=} s QLT

message number selected for a CALL INITIATE message by the originating
switch (or the message number selected by a switch which changes the entry
in the called number field). The format of the call number field shall be
identical to that defined for the message number field. (See 5.3.2.3.)

5.3.2.8.1 Parity bits. The parity bits, 32, 24, 16, and 8, shall be
set to produce odd parity for each of the four 8-bit characters of the
misceiianeous information field.

5.3.2.8.2 Control bits, The control bits, 31, 23, 15, and 7, shall
each be set to "1V,

w
p—
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Call precedence. The caii precedence subfieid, bits 30, 29,
icates the precedence of a call and shall be set as stated in

Q_L«)

TABLE XIV. Call precedence subfield

Bits B
Call Precedence
30 29 28
0 0 O Routine
0 0 1 Priority
01 0 Immediate
0 1 1 Flash
1 0 0 Flash override
1 0 1 Spare
1 10 Spare
1 11 Spare
5.3.2.8.4 Security status. The security status subfield, bits 27, 26,
and 25, shall be reserved for security requirements. These bits shall

each be set to "0" for a non-secure status.

5.3.2.8.5 Call type. The call type subfield, bit 22 shall be set to

“0* for voice cali and to "1* for a data cali.

5.3.2.8.6 Direct access mode. The direct access mode subfield, bit 21,
shall be set to "0" if the call was not originated in the direct access
mode, and to "1" if the call was originated in the direct access mode.

NOTE: This entry in a message field indicates that the call was initiated
by a subscriber using the DAS of a circuit switch which automaticaiiy

Tt dada ....A-L ~=~11 dhhad T +ha AsalsmAa AF A N wammad ithemArnihn
IIILIGLCD G uljreeLiL Laiiy Liiau 13 Llnce UIGIIIB Ul a p BIGIIIIIICU auua\.l IIJCI
number, This information is provided to allow the terminating circuit
switch to take appropriate call processing action as required.

5.3.2.8.7 Call transfer. The call transfer subfield, bit 20, shall be
set to "0" if the call is not being initiated as the result of a call
transfer situation and set to "1¥ if the caii is being initiated as the
result of a call transfer situation.

5.3.2.8.8 Message switch indication. The message switch indication

subfield, bit 19, shall be set to "0" if the call was not initiated by a
message switch and to "1" if the call was initiated by a message switch.

LI R

he sateiiite Tink count subfieid,
- !
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TABLE XV. Satellite link count subfield

B.its Niimhav Af
nuniuct Ut
Satellite Links
18 17 TEEEL TR mmE
0 0 0
0 1 1
1 0 Z
1 1 3 or more

5.3.2.8.10 Transmission type. The transmission type subfield, bits 14,
13, and 12, indicates the type of transmission currently used by the call
being initiated and shall be set as stated in Table XVI.

TARI F YVUT Trancmiceinn tuno cuhfiald
TNl L AR AP S TrQilomiog 1vil bJ'J\.o QUM Tt
Bits .
Transmission Type

14 13 12

n N n Tvne T

v v \J IJV\— A

0 0 1 Spare

0 1 0 Spare

0 1 1 Type IIIB

1 0O Type IIB

1 01 Type IIA

110 Type ITIA

1 1 1 Spare

NOTE: Type I indicates analog transmission (without analog-to-digital
conversions).
Type II 1nd1cates digital transmission (without analog-to-digital

COTIVEY'S1OHS)

Type 111 indicates analog/digital transmission (with analog-to-
digital conversions).

A indicates 16 kb/s bit rate.

B indicates 32 kb/s bit rate.

w
E~3
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5.3.2.8.11 Transmission restrictions. The transmission restrictions
subfield, bits 11, 10, and 9, indicates any special restrictions to be
followed with respect to the transmission facilities to be used for call
set-up and shall be set as stated in Table XVII.
TABLE XVII. Transmission restrictions subfield
Bits
Transmission Restrictions
11 10 9
0 0O No special restrictions
0 01 Type I*
0 10 Type II*
0 1 1 Spare
1 0 0 Spare
1 01 Spare
110 Spare
1 11 Spare
*See note of Table XVI on page 34
5.3.2.8.12 Routing restrictions. The routing restrictions subfield,
bits 6, 5, and 4, indicates any special restrictions which are to be
followed in call routing and shall be set as stated in Table XVIII.

TABLE XVIII. Routing restrictions subfield

Bits
Routing Restrictions

6 5 4

0 0 O No special restrictions
0 0 1 No 16 kb/s trunk

0 1 ¢ Spare

0 1 1 Spare

1 0 0 Spare

1 01 Spare

1 10 Spare

1 11 Spare
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5.3.2.8.13 Access code. The access code subfield, bits 3 and 2, shall
be set as stated in Table XIX.

TABLE XIX. Access code subfield

Riteg
Access Code/Condition
3 2
0 0 None
0 1 Spare
1 0 Full-duplex traffic mode
1 1 Spare

5.3.2.8.14 Preprogrammed conference call. The preprogrammed conference
call subfield, bit 1, shall be set to "0" if the call is not a prepro-
grammed conference call and shall be set to "1" if the call is a prepro-

grammed conference call.

5.3.2.9 Path delay or data characteristics field. The path delay or
data characteristics field is used to carry path delay information or data
characteristics and shall be constructed and interpreted as stated in
5.3.2.9.1 or 5.3.2.9.2 (see Figure 8) with bit 16 as the first bit to be
transmitted.

5.3.2.9.1 Voice call. If bit 22 in the miscellaneous information field
is set to "O0" (indicating a voice call), the path delay field, bits
16...1, shall be constructed and interpreted as stated in 5.3.2.9.1.1
through 5.3.2.9.1.8.

5.3.2.9.1.1 Parity bits. The parity bits, 16 and 8, shall be set to
produce odd parity for each of the two 8-bit characters of the path delay
field

5.3.2.9.1.2 Control bits. The control bits, 15 and 7, shall each be
set to "1".

5.3.2.9.1.3 Path delay. Bits 14, 13, 12, and 11 shall be used to
indicate the path delay of the call. Switches capable of accounting for
path delays of terrestrial interswitch Tinks shall set these bits as
stated in Table XX. Switches which do not account for propagation delays

on terrestrial links shall enter the code "1000" in the event that a
satellite link 1is used to forward the CALL INITIATE message (which
contains the path delay field); otherwise, the code "0000" shall be

entered.

w
o
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TABLE XX. Coding of path de?ayfjn digital common channel
signaling and supervisory messages.
Bits Two-Way Path Delay Bits Two-Way Path Delay
(ms) (ms)

14 13 12 11 14 13 12 11
0 0 0 O 0 1 0 0 O 40 or more
o 0 0 1 5 1 0 0 1 Spare
0 0 1 0O 10 1 0 1 0 Spare
0o 0 1 1 15 1 0 1 1 Spare
o 1 0 0 20 1 1 0 0O Spare
0 1 0 1 25 1 1 0 1 Spare
0 1 1 © 30 1 1 1 0 Spare
¢ 1 1 1 35 1 1 1 1 Spare

5.3.2.9.1.4 Origination. Bit 9 shall be set to "1" if the call was
originated by a 2-wire analog voice terminal, including calls received via
a 4-wire trunk serving 2-wire switches or 2-wire terminals, or both. Bit
3 shall be set to "1* if the voice call was originated by a multi-mode

[ PO R I DR | UL, | fab 4 2. 2o Ln s P A T T a0
{voicesadia) terminai {tnacl 15, VU]LE-EO-Qd[a Switcnove can bDe expecteo
if the called terminal also has a multi-mode capability). Nonapplicable
entries shall be set to "0"

5.3.2.9.1.5 Echo suppressor. Bit 6 shall be set to "1" if an echo
suppressor is available and can be switched in or activated on the analog
4-wire circuit which will carry the voice traffic from a 2-wire 100p or
This flag bit snoula be set by tne or1g1nat1ng sw1tcn but 1T not

Pt
[na
o

'~
Cl
<
‘:
(h
(o
v
i

NOTE: If the path delay exceeds 40 ms (including satelite links) echo
suppressors may be required.

5.3.2.9.1.6 (Call answer. Bit 5 shall be set to "1" if the terminating
switch is expected to return a CALL ANSWER message.
5.3.2.9.1.7 Ringback tone. Bit 4 shall be set to "1" if the terminat-
ing switch is expected to return an in-band ringback tone.
5.3.2.9.1.8 Security. Bits 2 and 1 shall be reserved for security
requirements. These bits shall each be set to "0" for a non-secure call.
38
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5.3.2.9.2 Data call. If bit 22 in the miscellaneous information field
is set to "IW_TTEETEEEing a digital data call), the data characteristics
field, bits 16...1, shall be constructed and interpreted as stated in
5.3.2.9.2.1 through 5.3.2.9.2.3.

5.3.2.9.2.1 Parity bits. The parity bits, 16 and 8, shall be set to
produce odd parity for each of the two 8-bit characters of the data
characteristics field.

5.3.2.9.2.2 Control bits. The control bits, 15 and 7, shall each be
set to "1".

5.3.2.9.2.3 Information bits. The information bits, 14...9 and 6...1,
shall be set according to the following rules. In the case of a call
request from a message switch to another message switch via the circuit

Smm -~ ha ~Awvs ~an addmm m [W) 3
switching network, the originating message switch shall set the bits 14,
13, 12, 11, 10, and 9 to transfer certain call characteristics to the

A
called message ‘switch. Intermediate circuit switches shall ignore the
setting of these bits. The bits 6, 5, 4, and 3 shall be set by the
calling message switch to inform the c1rcu1t switch, which serves the
called message switch, of the type of trunk to be used in complet1ng the
cali. The trunK type snall oe binary encoded with bit 6 the most signifi-
cant bit and bit 3 the least aigﬁiuicaﬂt bit. The code "0000" shall be
entered if a digital connection is requested. In the case of a circuit
switch to circuit switch or circuit switch to message switch call the bits
shall be set by the originating switch. Bit 14 shall be set to "1" if the
calling terminal is compatible with the message switch. Bit 13 shall be
set to "1" if the call is initiated by a facsimile set. Bit 12 and 11 are
reserved for special message service. Non- app11cable entries, bits 14,

cad +a NN

- Py . -~ < da -w
13, 12, and 11 shall be set to "0". Bits 10, 9, 6, 5, 4, and 3 are spare
bits and shall be set to "0". In both cases bits 2 and 1 are reserved for
security functions and shall be set to "0" for a non-secure call.

5.3.2.10 Returned information field. The returned information field
shall be used to carry all information not contained in other fields of

the LALL COMPLETE message. The returned information field, bits 24...1,
shall be constructed and interpreted as stated in 5.3.2.10.1 through

5.3.2.10.9. (See Figure 9.)

5.3.2.10.1 Parity bits. The parity bits, 24, 16, and 8, shall be set
to produce odd parity for the three 8-bit characters of the returned
information field.

he control bits, 23, 15, and 7, shall

5.3.2.10.3 Spare bits. The spare bits, 19, 18, 17, 9, and 1, shall
each be set to Jh"

(%]
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5.3.2.10.4 Call answered. Bit 22 shall be set to "0" if the call is
not considered answered (call answer message follows) and shall be set to
"1" if the call 1is considered answered.

5.3.2.10.5 Echo suppressor. Bit 21 shall be set to "0" if an echo
suppressor is not inserted at the originating side of the path and shall
be set to "1" if an echo suppressor is inserted at the originating side of
the path. The terminating switch shall make an affirmative entry only if

the associated CALL INITIATE message identifies a calling 2- wire voice
terminal (see 5.3.2.9.1.4) and contains a nonzero satellite link count in
the m1sce11aneous 1nformat1on field (see 5.3. 2 8.9) or a stated path delay

- A A N a4 9~

of "40 ms or more" in the patn oelay field. \bee 2.3.¢.9.1.0. )

5.3.2.10.6 Digital connection. Bit 20 shall be set to "0" if any
analog-to-digital conversion takes place between the originating and

terminating equipment and shall be set to "1" if the entire connection
between the originating and terminating equipment is digital.

5.3.2.10.7 Called terminal secur1ty Bits 14, 13, 3, and 2 shall be
wacavrun A Favrn coriivity wvaniil naman Thaca hidte chall Aaanh ks cad+s +~ NANH
resciveu 1ur >cour ILy lchIlClIICIIL) nese LiIL> Siiall gacll e >Set LU LV

for a non-secure call,

ST wu

5.3.2.10.8 Transmission type. Bits 12, 11, and 10 shall be coded and
interpreted the same as bits 14, 13, and 12, respectively, of the trans-
mission type subfield in the miscellaneous information field (see

- A A~ AN TarTw A

J9.3.£.0. lU} of the CALL INITIATE message which initiated the caill.

5.3.2.10.9 Called terminal (and trunk) characteristics. Bits 6, 5, and
4 shall be set as stated in Table XXI.

TABLE XXI. Called terminal characteristics

Bits
Definition
6 5 4
0 0 0O iype I*
0 0 1 Type IIIA*
01 0 Type IIIB*
0 1 1 Reserved for security functions
1 0 O Type I* - insert echo suppressor
1 01 Type IIA*
1 10 Type 1IB*
1 1 1 16 kb/s, half-duplex
* See note of Table XVI on page 34.
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5.3.2,11 Rejecting switch field. The rejecting switch field shall be

used to 1dent1fy the sw1tch that was unable to process the CALL INITIATE

_________ PAIVIAL PR AAHITE oo b of TP I

message and returns the INVALID ROUTE message. ine reyg

e
ehall Aanntadn dha MVY NNYY Aacsdanatdnan AfF +ha nadant
0@ 1) GV va in LIIE TITA ININAA WEI TYliavivil Vi LIIG reJevs

5.4.) The format of this field sha11 be identical to that defined for the
switch designator field. (See 5.3.2.6.)

5.3.2.12 Switch sequence field. The switch sequence field shall be
used to indicate the number of switches invoived in an invalidiy routed
call. The rejecting switch shall set the switch sequence field to "0" and

ae cvitdahae wanadua #ha TM\ AI Tn DNIITE maeeama tha ehall rnamand +ha
as IW I LUIIES TEWGIVE LG dIVYV AL NV I IIICD)GHC’ bll!:'y Q1R 11 l WIS L LIS
switch sequence field setting bv "1", The switch sequence field shall be
formatted as stated in 5.3.2.12. 1 throuch 5.3.2.12. 3

5.3.2.12,1 Parity bit. The parity bit, 8, shall be set to produce odd
parity for the 8-bit character of the switch sequence field.

2 ehall ha cad &
/9y SlMIATIT WE €L L

U'l
w
N
H
(AN ]
w

Information bits. The information bits, 6...1, shall

1nd1cate %he binary count of the switches in the route, with bit 6 the
most significant bit and bit 1 the least significant bit.

5.3.2.13 QOriginat 1ng: satellite terminal and channel ID field. The
29 _hi s+ Andadnaddna ead 1"‘-a +anm*n;1 Y. | Arhannal T Eaald ehall ha
wa=UIi L vr l3|llﬂhllls @l 11 Ve Lverminal Qartu Liarnie 1 AU 1ISIJ 1aitl (%1
reserved for use with sate111te links

5.3.2.14 EOM character field. The EOM character shall be the penulti-
mate character of a trunk signaling message. This character shall be
defined as follows:

Bits
2 7 [ [ a k] ? 1
7 I A ~ v - [ Y -

5.3.2.15 Message parity field. Bits 1 through 7 of the message parity
field shall be set to produce even column parity on bits 1 through 7 of
all message fields from SOM to EOM inclusive. (See Table IX.) Bit 8 of
tne message par1ty field snall be set to produce odd parity of bits 1

al dlbho e moema mara L2
through 8 of the message parity field.

-y
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5.3.3 Error detection and correction scheme.

§.3.3.1 Message encoding. The switch shall encode message characters
by employing a quasi-cycTic (16, 8) encoder which adds eight redundancy

bits to every 8-bit message character.

NOTE: The coder is implemented by employing the coding circulant QC (16,

8) - 00010111. The functional operation of the encoder is shown in Figure
10. This particular functional description is not intended to constrain
Aansd nn rhadans mmarsd dad bbb 'Y "N Liimanbdamal Abhawnaboawdadd aa ndadad F
U 1yl LIIVILED,y, pPIVYIUCU Hlabv Liie junsviviail ciaracierisdrvivd svaieu mn
5.3.3.1 through 5.3.3.3 are satisfied.

5.3.3.2 Message decoding. The switch shall separate the character bits
(C-bits) and redundancy bits (R-bits) in the 16-bit block and subsequently
reencode the eight C-bits in the same manner as specified in 5.3.3.1. The
receiveg eight R-bits and the newly generated eight R-bits shall be added

moduio-Z2 to the received eight R-bits. If this process yields ALL-
ZEROS, the 8-bit character, Cl1...(C8, shall be considered to be correct,
provided that the parity bit (C8) and the control bit (C7) also adhere to
the applicable rules.

5.3.3.3 Error detection and correction. The switch shall be capable of
detecting and correcting up to two errors in the character bits (C-bits).

43
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5.4 Switched systems numbering plan. Switches shall be capable of
correctly functioning with the numbering plan given in Table XXII and
performing the functions stated in 5.4.1 through 5.4.7. "B" shall be a
blank digit represented by the bit position 1111, "M" shall be any number
from two to eight inclusive, "Y" shall be a zero or one, "X" shall be any
number from zero to nine inclusive, "NN" shall be any two-digit number
from 22 to 99 inclusive and "XX" shall be any two-digit number from 00 to
99 inclusive.

NOTE: The switched systems numbering plan reflects only the technical
capability of the switching equipment. Certain restrictions may be placed
on the numbering plan by operational requirements.

TABLE XXII. Numbering plan for the address portion in called
number field of CALL INITIATE message.

Digit Positions

13 12 11 10 9 8 7 6 5 4 3 21

> >
>< ><
> >

* For future expansion and NATO use see 4.1.1.

5.4.1 Direct dialing. Switches shall be capable of direct dialing to
allow subscribers to dial another subscriber by dialing the area code of
the called party (if outside of the calling subscriber's area code)
followed by the switch code and the Tine number of the called party.

5.4.2 Fixed directory dialing. Switches shall be capable of fixed
directory calls. An intra-area directory number shall be accessed by
dialing the digits "99" followed by the remaining 5-digits. The format of
the remaining 5-digits shall be JXJXZ for individual subscribers and XXIXX
for units. - In these formats, "J" shall be any number from seven to nine
inclusive, "X" shall be any number from zero to nine inclusive, "Z" shall
be any number from zero to 3 inclusive and "I" shall be any number from
zero to six inclusive. A fixed directory number outside of the geographi-
cal area covered by the calling subscriber's area code shall be accessed
in the same manner as above, except that the area code shall preceed the
called fixed directory number.

5.4.3 Abbreviated dialing. Switches shall be capable of intraswitch
dialing. When using the NN-XX-XXX numbering plan a subscriber shall have
to dial only the last three digits of the 7-digit number.

45
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MTI CTN_100_92CC
FllL=01U=100~4V0
5.4.4 Interswitch dialing. A switch shall compliete interswitch calls
when the subscriber dials the digit "9" followed by the 7-digit number {or
1N Av 12_A3~434+ niimhaw 1€ nu+¢--|n|n +hn rallinag citherrnihanle awvaa ~rndan)
1V UT lJ-ulglb rnunivet [ UUu Lo I1uc LIiIT vailt IIIH QUVOLVIT TUCTT <2 4arca JLvuuc /.,

5.4.5 Attendant access. It shall be possible for any subscriber to
access a switch attendant of the local switch that serves the subscriber
by dialing the digit "0". It shall be possible for any subscriber to
access the attendant of the remote switch by dialing the following digits:
the digit “9“ the remote switch area code (if outside of the calling

r AN - P
subscriber 's area OdE}, LHE remote le cn code, ana tne U gltb Uil .

5.4.6 Commercial access. If the commercial access function is imp]e-
mented in the switch, access to a commercial system shall be by dialing
the digit "5" followed by EOD. After this procedure, the commercial

number may be dialed.

5.4.7 UTOVON access. It shall be possibie for any suoscr1Der to
-~ ALITAUAN k.. 0=~ ~a s Avn Farm Arntd miimbAatatiny T an A€ A .\mm
dCCesd> ARAUIUVYUN Uy Ublllg d >SEverl uUr Lerl UlglL rulnoer Illg pldll Ul Lrie 1orin
MYX=NNX=XXXX. "M", "Y" and "X" shall be as indicated in 5.4, "N" shall
be anv number from two to nine inclusive

5.5 Switched systems routing. The requirements stated in 5.5.1 through
5.5.7 apply only to those systems that use table driven deterministic
routing schemes.

5.5.1 Originating switch. Each switch shall store, for each valid
switch code and for all valid area codes, an outaoinag primarv trunk aroup
switch code and Tor all valic area codes, an oulgoing primary trunx group
and outgoing ordered alternate trunk groups. When a call is originated,

the switch shall determine, from the number of the called party, the
primary trunk group to be used in forwarding the call. The switch shall
scan the pr1mary trunk group for an idle trunk. If an idle trunk is

available 1in the pr1mary trunk group, the call shall be forwarded toward
its destination using the idle trunk. If no idle trunk is available in
the primary trunk group, the call shall be processed by scanning the
alternate trunk groups in order. If an idle trunk is found in any alter-
nate trunk group, the call shall be forwarded using that trunk. If no
idle trunk is found in either the primary or any alternate trunk group and

the call is of ROUTINE precedence, an ATB signal shall be returned toward
the ca111ng subscriber from the contro111ng switch. If no idle trunk 1s
availabie in either the pr1many or any aiternate trunk group and the call

| . . I A gy nnNii NC ha o4+~ ha11 At b A 5ve
has a precedence higher than ROUTINE, the switch shall initiate a preemp-
tive search in accordance with 5.5.4.

5.5.2 Intermediate switch. When a call is advanced to a switch that
does not directly serve the called subscriber and when control of the call
has not been forwarded to the switch (i.e., spill forward control), the
switch shall act as an 1ntermediate switch. An intermediate switch shall
attempt to forward the call to the terminating switch using a trunk from

4L mimi; Ariaiiemls e Ao A~ A sl J-L.n nnnnnn Sy R N TE€ wnaA
the pri mary <turunkKk group as50cC iated with the terminatii g Swiicn. 17 N0
jdle trunks are available or if the satellite control parameter threshold
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would be exceeded by completing the call using a trunk from the primary
trunk group, the intermediate switch shall attempt to forward the call
over a trunk from each alternate trunk group. in order, unless the sw1tcn
is not classmarked for aliternate area routing. If no idie trunk is

available in any alternate trunk group and the call is of ROUTINE prece-
ce, or if the satellite control parameters threshold would be exceeded

don
UCTIHILT CONLTLT palamoiels LATConL:L WUL LU DT TALLELYEY

if a trunk from an alternate trunk group were used, then an ATB signal
shall be returned to the contro]11ng switch. If an idle trunk is not
found in either the primary trunk group or any of the alternate trunk

groups and the call is of a precedence higher than ROUTINE, the intermedi-

oA

ate switch shall initiate a preemptive search in accordance with 5.5.4.
If an ATB signal is returned to the controlling switch by an intermediate
switch, the controlling switch shall mark its outgoing trunk group as

L 'Y
unava11ab1e for forwarding this call and shall then attempt to forward the
call over the next alternate trunk group. Identification of switches
already traversed by a call shall be accomplished by comparing an incoming
CALL INITIATE message with all CALL INITIATE messages currently in
storage. The originating switch cailed number and calil number fieids of
the CALL INITIATE messages shall be compared. If a match is found in both

fields between the incoming CALL INITIATE message and a CALL INITIATE
message already in storage, then a "ring around" condition exists, and an
ATB signal s shall be returned to the controlling switch.

5.5.3 Spill forward switch. Switches should be capab]e of operat1ng in
a spill forward mode. The requ1rement of sp1|| forward control shalil be
directable to one or a combination of trunk groups through trunk group
classmarking. The spill forward mode shall always be used when crossing
area code boundaries and when the switches connected by the trunk group

T VWG T2 LU L P | - CUTHHEL LTU JUY

crossing the boundary are switches that are capable of operating 1in a
spill forward mode.

5.5.4 Precedence handling. A preemptive search shall be initiated if a
call is of a precedence higher than ROUTINE and an initial search of the
primary and alternate trunk groups to be used in forwarding the call does
not find an idle trunk or a trunk without excessive path delays. The

preemptive search shall scan, in order, the primary and alternate trunk
groups to determine if there is an idle trunk. If there is an idle trunk,
the trunk group has not been marked as unavailable for the call, and the
trunk group is acceptable, then the call shall be rorwardea us1ng the
first idle, acceptable, and available trunk encountered. If there is no
idle, acceptab]e, and available trunk in any of the trunk groups, all
groups shall again be scanned to determine the lowest preemptable, accep-

tab]e. and available trunk over the set of primary and alternate trunk
groups. The lowest preemptable, acceptable, and available trunk shall be
used to forward the call. If no preemptable, available, and acceptable
trunk can be found in any of the set of trunk groups, an ATB s1gna1 shall

[p—— | A — - - am - de ol

by th ne originating switch

be returned to the or’g1nat ng switc
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5.5.5 Invalid route. In the event that a switch receives a CALL I
ATE message from another switch for which it cannot find a route,
e 1

shall be returned to the switch from whi

S vue vV AR VA VYL DR AV 1L L

[od
INITIATE messa ige was received in the trunk signaling channel. Th
ROUTE message shall be forwarded to the next previous switch in the path
of the call. Receipt of an INVALID ROUTE message at a switch shall cause

the switch to report the event as required.
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NNXX. (See 5.4. A]ternate area rout1 g tables that have the capab111ty
to store multiple switch codes NNXX shall be provided. The alternate area
routing table shall identify a first preferred and a second preferred

routing capability.

—

provide the capabil
ing routing table i

5.6 Switched system testing.

5.6.1 Digital loop testing. Switches shall have the capability of
performing periodic loop testing on idle loops.

— R
o ro

&

V. .
1 hed i S
essages. The codeword format of the TEST a d TEST ACKNONLEDG
shall be as stated in Figure 11. The assignment of codewords for e
data field shall be as stated in Table VI, and the bit patterns for these
codewords shall be as stated in Table I.

nlisg
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5.6.3 Digital common channel testing. Digital common channel testing
chall ha arcramnlichad in arcravdanca with A A and BE 2 iicina +tha Aiai+al
K200Q0 0 v ubbulllpl Lo1ITU v acLuil ualivc wiull .t [« RELNY JeJ ublllg Liic Ulsl Lvait
common channel TEST SYNC, LOOP-BACK TRUNK, and LOOP-BACK COMPLETE
messages.

5.6.3.1 TEST SYNC message. The TEST SYNC message shall be sent on the
common signa]ing channel to verify character synchron1zat1on and in-

service state of the signaling channel. The TEST SYNC message shall be
sent after gaining IDLE character synchronization during initial set-up of
a linlk nvr aftar ra anainina cunrhvranizatinn aftoar noavrinde nf Tnace nf framo
a FLIlIn g v ar vel ) 5u||l|l|3 SQryHviiTviinTaua v ivi urn voig PCI Tvyuo vi 1voo vl i anikc
synchronization. The TEST SYNC message shall also be sent periodically
but at least once every four seconds dur1nq times when no other signaling
messages are being sent. The fields of the TEST SYNC message shall be

constructed as stated in 5.3.1.

5.6.3.2 LOOP-BACK TRUNK and LOOP-BACK COMPLETE messages. The LOOP-BACK
TRIIMY o ey oo v 7 Ka smelavad Som ciimmoand ~fF Sodamciitdabh Ao cmne +3~c Tt~
IRURNN ES>>aye lliay be mpiuyea 1mn sSuppuri uli FHLETOSWILLIT Uilayriudstils. ne
LOOP-BACK COMPLETE message shall be returned by the switch receiving the
LOOP-BACK TRUNK message after performing the requested loop-back process.
The fields of both the LOOP-BACK TRUNK and LOOP-BACK COMPLETE messages
shall be as stated in 5.3.1.
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APPENDIX

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.
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MIL-STD-188-256 and is a manda

part of this standard.
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On May 10, 1977, Dr. Gerald Dinneen, then Assistant Secretary of Defense(C3I),
issued the following policy statement regarding the mandatory nature of t
MIL-STD-188 series telecommunications standards:
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Department of De
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This deference to the judgment of the designing and procuring agencies is
clearly appropriate to standards dealing with process, component ruggedness
and reliability,‘paint finishes, and the 1ike. Tt is clearly not appropriate
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ca ions only those standards which are clearly necessary to the proper functioning
of the device or systems over its projected lifetinme."

This statement has been reviewed by this office and continues to be the

policy of the Department of Defense. /f§7
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