M L- STD- 188- 182

1. SCOPE

1.1 Purpose. This mlitary standard (M L-STD) establishes
mandatory requirenments applicable to satellite conmunications
(SATCOM termnals that are required for demand assigned nmultiple
access (DAMA) operation over 5-kHz ultra high frequency (UHF)
SATCOM channel s. The requirenments specified herein represent the
m ni mum set required for interoperability; such requirenents nmay
be exceeded by equi prment devel opers to satisfy specific service
requi renents, provided that interoperability is maintained. For
exanpl e, the incorporation of additional standard and nonstandard
interfaces is not precluded.

1.2 Scope. This ML-STD is mandatory within the Departnent of
Def ense (DoD) and shall be invoked by equi prment specifications
for all future termnals required to operate in the DAVA node
over 5-kHz UHF SATCOM channel s.

1.3 Application guidance. In this ML-STD, the word shal
identifies mandatory system standards. The word shoul d
identifies design objectives that are desirable but not
mandatory. The ternms system standard and design objective are
defined in FED STD- 1037.
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2. APPLI CABLE DOCUMENTS

2.1 overnnent docunents

2.1.1 Specifications, standards, and handbooks. The follow ng
speci fications, standards, and handbooks forma part of this
docunent to the extent specified herein. Unless otherw se
specified, the issues of these docunents are listed in the issue
of the Departnent of Defense Index of Specifications and

St andards (DoDI SS) and suppl enent thereto, cited in the
solicitation.

M LI TARY SPECI FI CATI ONS
M L- C- 28883A Mlitary Specification for the Advanced
Narrowband Digital Voice Term na
(ANDVT) Set, AN USC-43(V)
FEDERAL STANDARDS
FED- STD- 1037 d ossary of Tel ecommuni cation Terns
M LI TARY STANDARDS
M L- STD- 188- 181 I nteroperability Standard for

Dedi cat ed 5-kHz and 25-kHz UHF
Satellite Communi cati ons Channel s

M L- STD- 188- 183 Interoperability Standard for
25-kHz UHF TDVA/ DAMA Term na
Wavef or m

[ Unl ess ot herwi se indicated, copies of federal and mlitary
speci fications, standards, and handbooks are avail able fromthe
Naval Publications and Forns Center, (ATTN. NPODS), 5801 Tabor
Avenue, Phil adel phia, PA 19120-5099. ]

2.1.2 Qher Governnment docunents, draw ngs. and publications.
The foll owm ng ot her Governnent docunents, draw ngs, and
publications forma part of this docunment to the extent specified
herein. Unless otherw se specified, the issues are those cited
in the solicitation.

NSA NO. 82-2B NSA Performance and Interface
Specification for TSEC KG 84A,
CGeneral Purpose Encryption
Equi prrent ( GPEE)

NSA NO 87-01 KGVv-11 and KGV-11(E2) Interface
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NSA NO. 88-4A Nat i onal Security Agency
Specification Interface
Specification for THORNTON
COVSEC/ TRANSEC I ntegrated Crcuit
(CTIO

[ Copi es of NSA docunents are available fromDi rector, Nationa
Security Agency, ATTN. V76, 9800 Savage Road, Fort George G
Meade, MD 20755-6000. ]

2.2 Non-Gvernnent publications. The follow ng docunent(s) form
a part of this docunent to the extent specified herein. Unless
ot herwi se specified, the issues of the docunents which are DoD
adopted are those listed in the issues of the DODISS cited in the
solicitation. Unless otherw se specified, the issues of the
docunents not listed in the DoDI SS are the issues of the
docunents cited in the solicitation (see 6.2).

No applicabl e publications

2.3 Oder of precedence. 1In the event of a conflict between
this ML-STD and the references cited herein, the text of this
M L- STD t akes precedence. Nothing in this ML-STD, however,
super sedes applicable | aws and regul ati ons unless a specific
exenpti on has been obtai ned.




3.1
M L- ST

Acronynms used in this ML-STD
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3. DEFI N TI ONS

A

ACC

AFB
AFSATCOM
a;(t)

a,(t)

ASCl |

BER
bps
CBK

N,

COVBEC
CRC
CRS
CTiC

DAMA

D are defined as foll ows:

signal anplitude

al ternate channel controller

Air Force Base

Air Force Satellite Comrunications
i n-phase data nodul ati on signal
guadr ature data nodul ati on si gnal
data bits, 0 or 1

Advanced Narrowband Digital Voice
Ter m nal

Ameri can Standard Code for Information

| nt er change

bit error ratio (bit error rate)
bit(s) per second

circuit burst kind

channel controller

carrier-power--to--noi se-spectral -
density ratio

conmuni cati on

communi cations security

cyclic redundancy check
contention ranging slots

COVSEC/ TRANSEC i ntegrated circuit
conti nuous wave

demand assignnent nultiple access
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dB deci bel (s)

dB- Hz deci bel (s)-hertz

dBwW deci bel (s) relative to 1 W

DCA Def ense Communi cati ons Agency

DCAC DCA circul ar

DCS Def ense Commruni cati ons System

DI SA Defense Informati on Systens Agency

D( x) data for which CRC is generated

DO desi gn objective

DoD Depart nent of Defense

DoDD DoD directive

DoDl SS DoD I ndex of Specifications and
St andar ds

EJ/ N, signal energy per bit to noise

spectral density ratio

EMUT Enhanced Manpack UHF Ter m nal

FEC forward error correction

FED- STD federal standard

FI FO first in, first out

FOwW forward orderw re

gdT ant enna- gai n-t o- noi se tenperature

G x) generating polynomal for CRC

Hz hertz

I i n phase

1/ 0O I nput / out put

JCS Joint Chiefs of Staff
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JI EO Joint Interoperability and Engi neering
Organi zati on

JTCO Joint Tactical Communications Ofice

k constraint length

kHz kil ohertz

LSB | east significant bit

m i ndex

M L- STD mlitary standard

MICS Joint Chiefs of Staff menorandum

ns mllisecond(s)

V5B nost significant bit

N i nt eger nunber

NCS network control station

NMCS National MIlitary Command System

PCC pri mary channel controller

OTAR over the air rekeying

Q guadr at ure phase

rf radi o frequency

ROW return orderwire

SATCOM satellite communi cations

SOV start - of - mnessage

SOQPSK shaped of fset quadrature phase-shift
keyi ng

s(t) transmt signal

sps synbol (s) per second

T synbol period
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TBD to be determ ned

TDVA time-division nultiple access

TRANSEC transm ssion security

TSN time slot nunber

UHF ultra high frequency

USTS UHF Satellite Term nal System
(Air Force)

w wat t ('s)

W, radi an frequency, 2o x frequency in
hertz

X unit del ay

o(t) phase

3.2 Definitions of terns. Definitions of terns not listed are
as defined in FED- STD- 1037.

Access: The ability, perm ssion, or liberty to conmunicate wth,
or to make use of, any resource of a system

Acknow edgnent: A message fromthe addressee indicating that
i nformati on has been received w thout error.

Acqui sition back-off nunber: A nunber used by the termnal in
the algorithmused to reduce the possibility of conflicting
transm ssions during the initial ranging of term nals.

Active ranging: The transm ssion and subsequent reception of a
burst signal used for estimating the range to a satellite.

Active service: A service that has been assigned comruni cations
resources and has not been torn down. Active services are either
assi gned or preenpted.

Address: The coded representation of the source or destination
of a communi cati on.

Al l ocation: Channel tinme nmade available for a particular
functi on.

Al ternate channel controller: A channel controller entity that
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monitors the channel and can assune control, either manually by
operator action or automatically when it detects that the primary
channel controller has fail ed.

Assi gned service: A service being assigned comruni cations
resour ces.

Bl ocked service: A queued service held from scheduling, awaiting
(1) the availability of participating termnals busy with other
services, or (2) the conpletion of setting up the path for a

mul ti pl e-hop servi ce.

Bui |l di ng bl ock: A fundanental unit of channel tinme used in
determining tine within a frame. Used in the allocation of
channel resources.

Burst: A tinme-limted transm ssion conposed of a synchronization
preanble and a finite-length data stream

Burst code: A conbination of nodul ation rate, coding rate, and
(for nmessage services) maxi num burst size.

Channel : A communi cations path characterized by such paraneters
as tinme, frequency, and bandw dth through which digital or other
informati on may fl ow.

Channel controller: The entity that provides network control
functions.

Channel resources: The avail able tinme, bandw dth, and power of a
channel .

Crcuit: The path between at |east two term nals over which
one-way or two-way conmmunications may be provided.

Crcuit burst kind (CBK): A field that identifies the type of
burst being transmtted during a circuit service.

Crcuit service: Channel resource assignnments in each franme that
are dedicated for use by the participating nenbers for the
duration of the assignnent.

Communi cations: A nmethod or neans of conveying information of
any kind from one person or place to another.

Connected: The configuration of a channel controller in which
connectivity to adjacent satellite footprints by relay is
avai |l abl e.

Contention tine slot: A contention tinme slot can be used by any

9
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networ k nmenber, in accordance wth the procedures in this ML-
STD. Such tine slots are used for requesting network resources
or for initial ranging.

Data: (1) Any user information transmtted over a channel. (2)
Any information that is not voi ce.

Data bl ock: A quantity of user data (224 bits) used in integer
multiples within nessage service packets.

Degraded: The state of a network when it does not have
connectivity to at |east one adjacent network.
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Denand assignnent nultiple access (DAMA): A channel access
schenme in which access of a channel from geographically

di stributed comruni cations termnals is allocated in accordance
wi th demand

Destination termnal: The term nal addressee of a conmmuni cati on

Downl i nk acquisition: The condition during initial acquisition
of the waveform when the termnal or a noncontrolling CC
receives a correct FOW burst.

Field: A specific portion of a burst.

Flush bits: Bits added to a data field prior to encoding to
provi de proper operations of convol ution decoders.

Forward orderwire (FON: The orderwire used for transmtting
control and status information froma channel controller to
termnals in the network.

Frane: A unit of tinme on the channel. A frane consists of 1024
bui | di ng bl ocks.

Ful | -duplex: (1) Communi cations that occur in both directions
(transmt and receive) within one frame. (2) A characteristic
that signifies the termnal's capability to simultaneously
receive and transmt rf signals.

G obal: A network configuration in which relays are present and
data may be routed to a network on another satellite channel.

GQuard list: A set of addresses for which a term nal receives
servi ces.

GQuard tinme: The tine allocated between bursts to allow for
timng differences between transmtting term nals.

Hal f - dupl ex: A characteristic that allows the termnal to
receive and transmt signals, but not both at the sane tine.

| ndi cator: A synbol, flag, or signal that serves to identify a
specific state or item

Information: The neaning that a person assigns to data, using
certain conventions applied to those data.

|/Orate: The rate at which bits are received froman |I/0O
device, in units of bits per second.

Li nk: The conmuni cati ons connecti ons between two nodes of a
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net wor k.
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Local: (1) Operations within a channel or group of channels in a
single footprint controlled by one PCC. (2) Initiations by an
equi pnent oper at or.

Local footprint: The satellite coverage area of a PCC and the
term nals operating under its control

Message: (1) Al phanuneric information. (2) Information
contained in orderwire transmssions. (3) Any information
prepared in a formsuitable for transm ssion

Message service: A service that provides resources for the
transm ssion of nmessages, using a packet-oriented protocol.

Modul ation rate: The rate at which information is transferred
across a satellite channel, in units of synbols per second.

Mul ti-channel: The network capability of automatically sw tching
from channel to channel within a single satellite footprint for
transmt and receive services when commanded by the PCC

Mul tiple hop: Operations that relay information between two or
nore satellite channels.

Network: A collection of termnals capable of interterm nal
conmuni cat i ons.

Network control station (NCS): The equipnment in which one or
nore channel controllers reside.

Node: A term nal or channel controller in a network.

Nonprocessed channel: A transponder (e.g., a satellite repeater)
in which digital signals are not reconstituted.

Qperator: The person involved in control and operation of a
communi cations term nal

O derwire: The portion of the DAMA frame used for transm ssion
of managenent, control, and status information anong the channel
controllers and term nal users.

Oiginator: A person or termnal that initiates a conmuni cation

Packet: For nessage service, the information transmtted in one
bur st .

Passive ranging: A process by which the term nal determ nes the
signal propagation tinme to the satellite by neans other than
transmtting a ranging signal.
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Pendi ng service: A queued service that is not blocked, but is
awai ting the availability of communi cations resources on the
channel .

Preassi gned service: A type of service whose channel allocation
i s schedul ed and set up well in advance of being used.

Preenpted service: A service that has been interrupted to all ow
for higher-precedence network activities.

Primary channel controller: The NCS function that actively
controls the DAMA channel .

Protocol: The set of rules for a conmunications system operation
that nust be followed if communication is to occur.

Queued service: A service on the request queue at the PCC,
waiting to be assigned communi cations resources. Queued services
are either bl ocked or pending.

Rangi ng: A process by which a term nal determ nes the
propagation tinme to the satellite, to establish uplink timng
See active ranging and passive rangi ng.

Relay: A nmethod of comrunications in which data is passed from
one DAMA channel to another so as to achieve greater connectivity
than that which is provided by the one channel.

Return orderwire (ROAN: The orderwire used to transmt control
and status information fromlocal network termnals to the
channel controller.

Service: A basic neans of providing communications.

Source terminal: The terminal fromwhich information is
considered to originate.

Subnet: A shared communi cations service involving two or nore
term nal s.

Teardown: Termi nation of an establi shed conmmuni cati on.

Termnal: An equi pnent or function that originates or term nates
comruni cations traffic.

Tine-division nultiple access (TDMA): A communi cations techni que
that allows multiple termnals to share a given frequency
spectrum Each term nal has exclusive use of the frequency
spectrumfor a small tine interval (fraction of a frame), which
is knowmn as a TDVA tine slot.
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Tinme-slot: A time period allocated for the transm ssion of an
orderwire or comuni cations burst.

Transm ssion: The dispatching of a signal, nessage, or other
formof information by neans of radio.

Transm ssion node: A termnal configuration (such as nodul ation
rate or I/Orate) specified by the channel controller for a
specific transm ssion.

Uplink acquisition: The status attained by a termnal or an ACC
(1) after downlink acquisition is successful, and (2) upon
correct reception of a ranging burst or determ nation of
round-trip propagation tine to the satellite by sonme other neans.
Uplink acquisitionis lost if round-trip propagation tine to the
satellite is not knowmn to within 12. 604 ns.

User: A person, organi zation, or other entity that enploys the
servi ces provided by a communi cations system for transfer of
information to others.

Waveform The conbi nati on of baseband signal structure, rf

signal structure, and protocols required to define a signal
transm ssi on and reception.
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4. GENERAL REQUI REMENTS

4.1 Communi cations system characteristics. The DAVMA waveform
defined in this ML-STD provides for dynam c sharing of one or
nor e nonprocessed UHF SATCOM channel s, in dedicated or DAMA node,
anong nunerous users. Thousands of satellite termnals, within
the sanme satellite coverage area, may share the channels of one
or nore satellites. Wirldwi de nmultiuser SATCOM i s provided by
using a relay schene between channels on adj acent DoD UHF

communi cations satellites. Below are highlighted three major
benefits of this waveform efficiency, centralized control, and
gl obal comuni cati ons.

a. Efficiency. The 5-kHz UHF DAMA wavef orm provi des
efficient handling of short command and control (C2) nessages, as
wel|l as effective resource-sharing between voice and data
communi cations. This waveform when used on one 5-kHz channel,
can support a nessage throughput of 900 nessages per hour, with
an average nessage |ength of 200 characters. Secure voice,
operating at a 2400-bps rate, is supported, as are circuit and
bl ock message capabilities for handling digital data. 1In
addition to demand assi gnnent of channel resources, provisions
exi st for preassignnent of channel resources.

b. Centralized control. The 5-kHz DAMA network is
controlled by a primary channel controller (PCC) which provides
real-tinme control of the channel. The PCC receives and processes
servi ce requests and broadcasts assignnents to term nals.

Service requests are generated by network termnals and sent to
the PCC over the satellite path, using the return orderwire
(ROWN. The PCC responds with allocations of channel resources,
using the forward orderwire (FOW.

C. d obal comuni cations. The network control station
(NCS) performs the relay functions necessary to provide
mul tiple-hop (global) circuit comrunications. The NCS |ocated in
areas of overlapping satellite footprints can sinultaneously
access one or nore channels on each of the two adjacent
satellites or two or nore channels on the sane satellite. A
termnal in one satellite footprint makes use of the automatic
NCS relay function to send information through one or nore NCSs
to the desired destination termnal in another satellite
footprint.

4.2 Waveform description. The 5-kHz DAMA wavef orm provi des
communi cati ons anong geographically dispersed term nals, using
nonprocessed SATCOM channels. All signals within the channel
bandw dth received at the satellite are translated in frequency
and retransmtted with no digital processing. The comunications
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signals consist of bursts of digitally encoded information.
Transm ssion tinme and duration, as specified in this M L-STD,
depend on the nature of the informati on and are under PCC
control

4.2.1 Ceneral waveformstructure. Al channel tine is divided
into fixed intervals called franes. A frame tinme is further
divided into 1024 increnents known as building blocks. A single
buil ding block is 8.75 nms long. The building blocks are grouped
into three segnents, which vary in length and contain
functionally related information that may be transmtted from
nmore than one source. These segnents are called the FOW segnent,
the ROW segnent, and the comrunications (COM segnent. Segnents
are subdivided into one or nore tine-slots that may be of various
lengths. Figure 1 illustrates the |ocation of the segnents
within the frane.

a. A transm ssion froma single source (a termnal or a
CC) occurs within a tine-slot. The tinme-slots may be of various
l engths in building block increnents. The FOW segnent is
conposed of a single tine-slot. However, the ROWand COM
segnents may each contain nore than one time-slot. Each tinme-
slot contains information froma single source at a single
nmodul ation rate.

b. Each slot wthin the waveform consists of three tine
el ements: (1) the synchronization elenent, a known signal that
the receiver needs for carrier, bit, and data synchroni zati on;
(2) the data elenent, in which the information is transmtted,
and (3) the guard-tinme elenent, in which no transm ssion occurs
but which is required to avoid user-to-user interference between
adj acent sl ots.

4.2.1.1 Waveform segnent description. Channel resource contro
occurs through the use of two comruni cations nmechani snms, the FOW
and RON which are transmtted in the FONsegnent and ROW
segnent, respectively. The FOWoriginates at the PCC. The ROW
originates at conmuni cations term nal equi pnent or at an ACC.
User data is transmtted in the COM segnent.

4.2.1.1.1 Forward orderwire segnent. The FOW contains
information that enables termnals to acquire and maintain frame
time and cryptographic synchronization with the PCC. The FOWNis
transmtted at the beginning of each frame and contai ns DANVA
control information for the next frame. The DAMA contr ol
information is provided in the formof system and directed
messages. System nessages broadcast system status and waveform
restrictions to the communications termnals. Appendix A

descri bes FOW system nessages. Directed nessages are used by the
controlling PCC to allocate tine channel resources, to respond to
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term nal |ogin/logout requests, and to transmt other direct
i nformati on necessary for managi ng the waveform Table | lists

the full set of FONdirected nessages; Appendi x B describes these
in detail.
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8.96 seconds

Frame
1024 Building Blocks

FOW ROW COM
I
...Variable... ...Variable...
1 Slot Number Number
of Slots of Slots

/

Each time slot consists of a variable
number of 8.75-ms building blocks.

Building Building Building Building
Block Block | "ttt Block Block
= 8.75 >’< 8.75 >l 8.75 >’< 8.75 >
ms ms ms ms
Time Slot
Synchronization Data Guard Time
Element Element Element

Figure 1. Frame Format.
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TABLE |. FEFOWNdirected nmessages.

MESSAGE NAME DI RECTED '*I'O
TYPE TERM NAL
0 FOW Acknowl edge Message Yes
1 FOW Acknowl edge Bl ocks Yes
2 FOW Al t ernat e Channel Controll er Designate Response No
3 FOW Ci rcuit Assi gnnent Yes
4 FON Circuit Setup Response Yes
5 FON Circuit Teardown Yes
6 FOW Logi n Response Yes
7 FOW Logout Response Yes
8 FOWN Message Acknow edgnent Yes
9 FOW Message Assi gnnent Yes
10 FOWN Message Set up Response Yes
11 FOWN Message Tear down Yes
12 FOW Mul ti pl e-Hop Begi n Assi gnnents Response No
13 FON Mul ti ple-Hop Circuit Assignnent Yes
14 FON Mul tiple-Hop Circuit Preenption Response No
15 FON Mul tiple-Hop Circuit Teardown Yes
16 FOW Net wor k St at us No
17 FOWN Net wor k St at us Response No
18 FOW Nul | Assi gnnent Yes
19 FOW Parti ci pant Status Data Base Yes
20 FOW Primary Channel Controller Designate No
21 FOW Rangi ng Assi gnnent Yes
22 FOW Rel ay Ri ngup No
23 FOW Rel ay Ri ngup Response No
24 FOW Rel ay Sel ect No
25 FOWN Rel ay Sel ect Response No
26 FOW Report St at us Yes
27 FOWN Report Termni nal Address Yes
28 FOW Termi nal Address Add or Delete Yes
29 FOW Ter mi nal Channel Assi gnment Yes
30 FOW Ter mi nal Channel Return Response Yes
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NOTE:
" Messages not directed to the ternminals are directed to other CCs.
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4.2.1.1.2 Return orderwire segnent. The ROW segnent contains
information fromtermnals and ACCs. The information is sent to
the PCC. Also, ACCs and termnals range in the ROW segnent.

4.2.1.1.2.1 Return orderwre nessage tine-slots. Table Il lists
the full set of ROWnessages. Appendix C describes these in
detail .

4.2.1.1.2.2 Return orderwire ranging tinme-slots. ROWNranging
tinme-slots are used to nake round-trip propagation tine
measurenents for proper transmt timng. ROWranging tinme-slots
are |longer than RON nmessage tinme-slots. ROWranging time-slots
provi de additional guard tine to ensure that a rangi ng burst does
not interfere with transm ssions. One or nore contention ranging
slot(s) are always at the beginning of the ROWNsegnent.

4.2.1.1.3 Comuni cations segnent. Term nals communicate with
other termnals, using assigned tine-slots within the COM
segnent. Two conmuni cations capabilities are supported, circuit
service and nessage service. Circuit service, which involves a
fi xed-duration tine-slot allocation for each frame, provides data
and digital voice communi cations anong term nals and CCs.

Message service, which provides nore flexible and efficient use
of channel resources (tine), provides data communi cations
capabilities.

4.2.2 Error control

4.2.2.1 Error detection. CRCs are used for error detection.

Two CRC code lengths are used in the transm ssion of orderwire
and comuni cations data. A long code (16 bits) is used on the
FOWtransm ssions, on nessage service data bl ocks, and as a check
of guard-list consistency. A short code (8 bits) is used on the
ROW nmessages and rangi ng transm ssions.

4.2.2.2 Error correction. Error correction encodi ng and
decoding is used for all orderwire nessages and sel ected
communi cations. Forward error correction (FEC) encoding is
performed using a rate of 1/2, constraint |ength seven,
convol utional code. The decoder performance gain shall be at
| east equal to that of the Viterbi decoder

4.2.2.3 |Interleaving/deinterleaving. Block interleaving is used
for selected fields of COMtransm ssions. The block interleaving
structure consists of two independently constructed bl ocks of 112
code bits used in sequence. The interleaving process is reversed
by a deinterl eaving operation at the receiver.

4.2.3 NModul ation
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4.2.3.1 NMdulation format. The nodulation for all transmn ssions
is interoperable wth shaped offset quadrature phase-shift keying

( SOQPSK) .
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TABLE 11. ROW nessages.
MESSAGE NAME SLO'I; ORI G NATED
TYPE TYPE BY .
TERM NALS
0 ROW Al t er nat e Channel Controll er Designate Cont ent i on No
1 ROW Assi gn Rangi ng Cont ent i on Yes
2 ROW Channel Controller Login Cont ent i on No
3 ROW Channel Controller Status Report Assi gned No
4 RON Circuit Setup Cont ent i on Yes
5 ROW Circuit Teardown Cont enti on Yes
6 ROW Logi n Cont ent i on Yes
7 ROW Logout Cont ent i on Yes
8 ROW Message Acknow edgnent Assi gned Yes
9 ROW Message Set up Cont ent i on Yes
10 ROW Message Tear down Cont ent i on Yes
11 ROW Mul ti pl e- Hop Begi n Assi gnnent s Cont ent i on No
12 ROW Mul ti ple-Hop Circuit Preenption Cont ent i on No
13 ROW Mul ti ple-Hop Circuit Resunption Cont ent i on No
14 ROW Mul ti ple-Hop Circuit Teardown Cont ent i on No
15 ROW Mul ti ple-Hop Circuit Teardown Response Assi gned No
16 ROW Net wor k St at us Cont enti on No
17 ROW Net wor k St at us Response Assi gned No
18 ROW Bl ocks Acknow edgnent Assi gned Yes
19 ROW Primary Channel Controller Designate Assi gned No
Response
20 ROW Rel ay Ri ngup Cont ent i on No
21 ROW Rel ay Ri ngup Response Assi gned No
22 ROW Rel ay Sel ect Cont ent i on No
23 ROW Rel ay Sel ect Response Assi gned No
24 ROW St at us Report Assi gned Yes
25 ROW Ter mi nal Address Add or Del ete Response Assi gned Yes
26 ROW Ter mi nal Address Report Assi gned Yes
27 ROW Ter mi nal Channel Assi gnment Response Assi gned Yes
28 ROW Ter mi nal Channel Return Cont enti on Yes
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NOTES: . .
Defined in 5.4.2.1.7.3

Messages marked Yes are originated by the terminals or ACCs. Messages
marked No are transmitted only by ACCs.

* %
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4.2.3.2 Mdulation rates. The nodul ation rates shall be 600,
800, 1200, 2400, and 3000 synbols per second (sps), as specified
in Table I11.

TABLE I11. Mdul ation rates.
TYPE OF BURST MODULATI ON RATE (sps)
600 800 1200 2400 3000
FOW X
ROW Message X
ROW Rangi ng X
007 X X X X

4.3 Term nal performance requirenents. The waveformdefined in
this ML-STD has been designed to operate on 5-kHz nonprocessed
channel s of current and planned UHF SATCOM satellites. The
transmt term nal power received at the satellite shall be at

| east -169 decibels relative to 1 watt (dBW. The term nal

recei ver systemshall be designed to provide error-free reception
of the FONburst for at |least 99 of 100 FON bursts, wth a
confidence of 98 percent. Error-free reception inplies both
successful acquisition of the burst and error-free reception of
all data covered by the CRC. To satisfy this requirement, it
shal | be assuned that FOM have an average | ength of 1400 bits,
where bit length is the value indicated in the FONfield called
Length of this FON(see 5.1.1i) and that the controller power
received at the satellite is at |least -169 dBW Term nal
specifications shall define the paraneters that nust be net for
themto conply with the requirenents of this paragraph.

4.3.1 Uplink frequency accuracy. The uplink carrier frequency,
as received at the satellite, shall be within 400 Hz of the

al l ocated channel frequency. The uplink carrier frequency for
FOW bursts fromthe PCC, as received at the satellite, will be
within 100 Hz of the allocated channel frequency. The term nal
recei ver systemshall accommodate these anmounts of uplink
frequency offset in the termnal uplink frequency offset budget.
Note that the frequency offset addressed by this requirenent
includes errors introduced by termnal and satellite relative
velocities and term nal frequency drift.

4.3.2 Termnal duplex. If a termnal has the capability to
transmt and receive concurrently, then in the RON Logi n nessage
and in the RON Status Report nessage the termnal shall identify
itself as full-duplex. |If a termnal cannot concurrently receive
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and transmt, then the termnal shall identify itself as half-
duplex. A full-duplex termnal may be assigned adjacent transmt
and receive tine-slots directed to this node address, however, a
hal f-duplex termnal will have at |east 32 building bl ocks

bet ween any receive and transmt tinme-slot directed to its node
addr ess.

4.4 Communi cations options. This waveform supports circuit and
message communi cations services. Comruni cations options

avai lable for circuit services shall be as specified in Table IV.
Communi cat i ons options avail able for nmessage services shall be as
specified in Table V. The PCC commands the nodul ation rate of

all COM segnent transm ssions. The term nal sends data-rate and
ot her service characteristics over the RONto the PCC. Then the
PCC specifies the nodul ation rate and codi ng requirenments, based
on end-to-end link-quality criteria, and other considerations.

4.5 Security characteristics. Security for orderwire, voice and
data is presented in 5.5.
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TABLE IV. CGrcuit-service communi cations options.

DATA OR /O DATA FULL- OR HALF- COMPUTED END-TO-END LINK MODULATION TIME-SLOT
VOICE RATE (bps) DUPLEX (1) QUALITY C/N, (dB-Hz)(2) RATE (sps) CODED (3) SIZE (4)

Data 75 Either <36.8 600 Yes 166
Data 75 Either [36.8, 39.8) 1200 Yes 86
Data 75 Either [39.8, 40.8) 2400 Yes 46
Data 75 Either [40.8, 48.2) 3000 Yes 38
Data 75 Either [48.2, 49.2) 2400 No 30
Data 75 Either >49.2 3000 No 25
Data 300 Half <36.8 600 Yes 550
Data 300 Half [36.8, 39.8) 1200 Yes 278
Data 300 Half [39.8, 40.8) 2400 Yes 142
Data 300 Half [40.8, 48.2) 3000 Yes 115
Data 300 Half [48.2, 49.2) 2400 No 78
Data 300 Half >49.2 3000 No 64
Data 300 Full <39.8 1200 Yes 278
Data 300 Full [39.8, 40.8) 2400 Yes 142
Data 300 Full [40.8, 48.2) 3000 Yes 115
Data 300 Full [48.2, 49.2) 2400 No 78
Data 300 Full >49.2 3000 No 64
Data 600 Half <39.8 1200 Yes 534
Data 600 Half [39.8, 40.8) 2400 Yes 270
Data 600 Half [40.8, 48.2) 3000 Yes 218
Data 600 Half [48.2, 49.2) 2400 No 142
Data 600 Half >49.2 3000 No 115
Data 600 Full <40.8 2400 Yes 270
Data 600 Full [40.8, 48.2) 3000 Yes 218
Data 600 Full [48.2, 49.2) 2400 No 142
Data 600 Full >49.2 3000 No 115

NOTES:

1) A full-duplex service requires assignment of two time-slots. For example, to perform a full-duplex, 1200-bps service, for which the

modulation rate assigned by the PCC is 3000-sps, uncoded in each direction, two 217-building block assignments in the same
frame are made by the PCC.

2) The bracket [ indicates end point is included. The parenthesis ) indicates end point is not included.

®

Rate 1/2, constraint length seven convolutional code.

4) Time-slot size is the number of building blocks.
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TABLE IV. Crcuit-service comunications options (concluded).

DATA OR /O DATA FULL- OR COMPUTED END-TO-END LINK MODULATION TIME-SLOT
VOICE RATE (bps) | HALF-DUPLEX QUALITY CIN, (dB-Hz) (2) RATE (sps) CODED (3) SIZE (4)
@
Data 1200 Half <40.8 2400 Yes 526
Data 1200 Half [40.8, 48.2) 3000 Yes 422
Data 1200 Half [48.2, 49.2) 2400 No 270
Data 1200 Half >49.2 3000 No 217
Data 1200 Full <48.2 3000 Yes 422
Data 1200 Full [48.2, 49.2) 2400 No 270
Data 1200 Full >49.2 3000 No 217
Data 2400 Half <48.2 3000 Yes 832
Data 2400 Half [48.2,49.2) 2400 No 526
Data 2400 Half >49.2 3000 No 422
\oice 2400 Half <46.2 3000 Yes 832
Voice 2400 Half [46.2, 47.2) 2400 No 526
\oice 2400 Half >47.2 3000 No 422
NOTES:
1) A full-duplex service requires assignment of two time-slots. For example, to perform a full-duplex, 1200-bps service, for which the

modulation rate assigned by the PCC is 3000-sps, uncoded in each direction, two 217-building block assignments in the same
frame are made by the PCC.

2) The bracket [ indicates end point is included. The parenthesis ) indicates end point is not included.
3) Rate 1/2, constraint length seven convolutional code.
4) Time-slot size is the number of building blocks.
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TABLE V. ©Message-service comuni cations options.

COVPUTED
END- TO- END

LI NK QUALITY MODULATI ON PACKET SI ZES

C/ Ny dB- Hz) (1) RATE (sps) CODED ( 2) (3) TI ME- SLOT SI ZE (4)

<32.11 600 Yes 1 83

[32.11, 34.0) 600 Yes 1, 2, 3 83, 126, 169

[34.0, 36.0) 600 Yes 1, 2, 3, 4, 5, 83, 126, 169, 211,
6, 7, 8 9, 10 254, 297, 339, 382,

425, 467

[36.0, 38.4) 1200 Yes 1, 2, 3, 4, 5, 44, 66, 87, 108, 130

6, 7, 8, 9, 10 151, 172, 194, 215,
236

[38.4, 39.8) 2400 Yes 1, 2, 3, 4, 5, 25, 36 47, 57, 68,
6, 7, 8 9, 10 79, 89, 100, 111, 121

[39.8, 41.6) 3000 Yes 1, 2, 3, 4, 5, 22, 30, 39, 47, 56
6, 7, 8 9, 10 65, 73, 82, 90, 99

[41.6, 45.5) 2400 No 2, 4, 6, 8, 10, 24, 35, 46, 56, 67,
12, 14, 16, 18, 78, 88, 99, 110, 120
20

>45.5 3000 No 2, 4, 6, 8, 10, 21, 30, 38, 47, 55,
12, 14, 16, 18, 64, 72, 81, 89, 98
20

NOTES:

(1) The bracket [ indicates end point is included. The parenthesis ) indicates

end point is not included.
(2) Rate 1/2, constraint |ength seven convol uti onal code.

(3)

(4)

Packet size in nunmber of 224-bit data blocks to be transnitted within a
single burst. The largest |listed packet size is assigned unless either a)
the | ast data bl ocks in the nmessage are being scheduled and fit into a
smal | er packet size, or b) if at the time at which the service is
schedul ed, the nunber of building blocks remaining in the frane being
scheduled is |l ess than the number needed for the |largest |isted packet

si ze.

Ti me-slot size is the number of building bl ocks.
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