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4. GENERAL REQUI REMENTS

4.1 TDWA/ DAMA. The waveformdefined in this ML-STD al |l ows
multiple users to use a single, nonregenerative satellite
transponder. The waveform also allows an automatic controller to
have either preassigned or real-tine control of the channel.

This ML-STD defines mninmuminteroperability requirenents for a
termnal to function in the AC and DC wavef or m nodes, and
specifies mnimumoptional requirenents for a termnal to operate
as a DC-node channel controller. The waveform accommodat es
multiple input/output (1/0O bit rates and radio frequency (rf)
synbol burst rates, as well as dynam c assignnent of users

bet ween channels. Operation of the waveformis transparent to

t he user baseband equi pnent, except for TDVA frane-tine del ays.
Requi renents for inplenenting comunications security (COVSEC)
transm ssion security (TRANSEC) integrated circuit
(CTIC)-conpatible COMEC for orderwire encryption are identified
in Appendi x D (Confidential), which is a stand-al one docunent.

4.2 Ceneral waveform structure. The 25-kHz TDVA/ DAMA wavef or m
is organi zed as a repetitive frame structure with 1.3866-second
frames, as depicted in Figure 1 (sanple frame format nunber 2 is
depicted). Format nunbers 1 and 2 are discussed in 5.1.1.1 and
5.1.1.2. Franes are subdivided into slots assigned for (a)
orderwi re comruni cations [channel control orderwire (CCON and
return channel control orderwire (RCCON]; (b) system support
functions (range tinme slot and link-test tinme slot); and (c) user
segnents A, B, and C. User segnents A B, and C each conprise
mul tiple user slots, as specified in 5.1.1. Master franes,
identical in frane format to nonmaster franes, are |ocated
periodically within the waveformat 8-franme intervals [master
frames occur when the three | east significant bits (LSB) of the
received frame count are all zeros]. A set of 8 contiguous
frames, beginning wwth a master frane, defines a nmaster frane
epoch. Each of the 5 slot types required for interoperability in
the 25-kHz TDVA/ DAMA waveformis identified bel ow

a. CCOWslot. The channel controller broadcasts a CCON
during the CCONslot in each frane tinme. The CCOW contai ns
information required for controlling the waveform

b. RCCOWslot. The RCCONslot provides tine for users to
send information, including requests for access to the waveform
to the channel controller.

C. Range slot. The range slot provides tine for users
(i ncluding the channel controller) to transmt and receive their
own data stream for the purpose of calculating range to the
satellite, based on neasured round-trip delay tine.
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FIGURE 1. General TDMA/DAMA Waveform
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d. Link test slot. The link test slot provides tinme for
users (including the channel controller) to transmt and receive
a test data streamto determ ne the current operating conditions,
based on the nmeasured bit error ratio (BER). The link test slot
is also used to perform dedi cated range neasurenents, as
specified in 5.1.4.1.2, when the link test slot is in an
even- nunbered receive frane. This is known as an even link test
(ELT) sl ot.

e. User slot. User slots are allocated for transferring
data between users. User slots have associated wth them
speci fi ¢ baseband, coding, and burst rates.

4.2.1 Tinme-slot structure. Each slot within the waveform
consists of three elenents: (1) a preanble for receiver
carrier, bit, and data synchronization; (2) data; and (3) guard
time to avoid user-to-user interference. The receiving equi pnment
achieves carrier and bit synchronization for each slot in the
wavef or m

4.2.2 User access and waveformcontrol. The nethod of user
access to the conmmuni cations slots wthin the waveform depends on
whet her the waveformis operated in the automatic control (AC) or
distributed control (DC) node.

4.2.2.1 AC Mode. In the AC node, term nal access to waveform
communi cations slots is allowed through CCON nessages fromthe
controller. Termnals request comuni cati ons access to ot her
termnals or termnal nets by sendi ng RCCOWN nessages to the
controller. In the AC node, the waveformfranme format i s unknown
to the termnal's operator, since the format is dynamcally
adjusted by the controller to reflect changi ng conmuni cati ons
demands and priorities.

4.2.2.2 DC Modde. 1In the DC node, access to conmuni cations slots
is prearranged. The waveformframe format is known to the

term nal operator in this node. Comrunications slots are

uni quel y nunbered and preassigned for specific purposes. The
term nal operator interface is used to directly connect the data
port(s) of the termnal to comrunications slot(s).

4.2.3 Systemtimng. The term nal shall achieve CCOWN
acquisition for network entrance and synchroni zati on dat a.

4.3 Oderwire commands. The termnal shall be able to receive
and process the CCOW conmands (see Tables I A and I B) and generate
t he RCCOW requests/responses (see Table I A and |1B)
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TABLE I A. CCOWN Conmmand listing, AC nopde.
COMVAND PURPCOSE
Mast er Franme Al l ows user net entry.

Sl ot Di sconnect

Cancel s user sl ot assignnent.

Sl ot Connect

Assi gns user slot.

Link Test and Range
Fr ame- Nunber Assi gnnent

Aut hori zes use of |ink test
sl ots or assigns new dedi cated
range sl ot.

Channel Control Handover Coor di nat es handover of
Request control to new controller.
Speci al Format Change O der Directs wavef orm change.

Call Cancel ed Notifies user that call is
cancel ed.

Channel Reassi gnnent Changes channel assignnent.

Ti med Channel Assi gnnent Directs a channel assignnent
for the duration of a call or
until a tinmer expires.

Enter Quard Li st Enters guard nunbers into |ist

Del ete from Guard Li st

Del etes guard nunbers from
list.

Call Waiting Notifies user that call is
wai ti ng.

Call In Queue Notifies user that call has
been placed i n queue.

Comput er Data Transfer Transfers data (4 bytes) to

user request port.

| nf or mati on Request

Asks user for status
i nformation report.

Zeroi ze

Zeroi zes orderwire encryption
devi ce.

Ti me- Sl ot Preparation

Causes change in orderwire
encryption device preparation.

Requested Party Qut-of-Service

Notifies user that requested
party is not avail abl e.

Transmt Control

Enabl es or inhibits all
transm ssi ons.

user

19




M L- STD- 188- 183

20



M L- STD- 188- 183

TABLE IB. CCON Command listing, DC node.

COVIVAND PURPCOSE

Mast er Franme Al l ows user net entry.

| nf or mati on Request Asks user for status information
report.

Zeroi ze Zeroi zes orderwire encryption
devi ce.

Time- Sl ot Preparation Causes change in orderwire
encryption device preparation.

DC CCOw #1 Contains format and frequency code
data for channels 1, 2, and 3.

DC CCOW #2 Contains format and frequency code
data for channels 4, 5, and 6.

DC CCOW #3 Contains format and frequency code
data for channels 7, 8, and 9.
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TABLE || A

RCCOW Request s/ Responses |isting, AC npde

COVIVAND

PURPOSE

Status Report B

Reports term nal port status.

Dat a Transfer

Transfers data between users.

Li nk Test Request

Requests access to link test
sl ot .

Call Conplete

Notifies controller of cal
fini shed.

Qut - of - Servi ce

Notifies controller of
for | eaving service.

reason

| nf ormati on Report

Responds to information
request.

Two- Party Request

Requests sl ot connect to one
party or to a preestablished
net wor k.

Conf erence Request

Conference Party List

These two RCCOMN request the
establ i shnent of a conference
call with up to five other
term nal s.

Li nk Test Results

Reports link test results.

Status Report A

Reports term nal status.

Acknow edge Channel Contr ol

Request

Acknowl edges channel handover

request .

GQuard list Report

Reports current guard |ists.

Pagi ng

Requests paging up to three
parties through the CCON when
sl ot connect has been nade but
comruni cati on has not been

est abl i shed.

Cancel Cal

Requests cancel l ation of call.

TABLE | | B.

RCCOW Request s/ Responses listing.

DC node.

COVIVAND

PURPOSE

Dat a Transfer

Responds to data transfer
request.
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| nf or mati on Report Responds to information

request.

4.4 Termnal performance requirenents. The waveformdefined in
this ML-STD have been designed to operate on 25-kHz nonprocessed
channel s of current and planned UHF SATCOM satellites. The
termnal transmt power received at the satellite shall be at

| east -163 decibels relative to 1 watt (dBW. The term nal

recei ver systemshall be designed to provide error-free reception
of the CCOWburst for at |east 999 of 1000 CCOW bursts, with a
confidence of 98 percent. To satisfy this requirenent, it shal
be assuned that the controller power received at the satellite is
at least -163 dBW and error-free reception inplies both
successful acquisition of the burst and error-free reception of
all data covered by the CRC. Term nal specifications shal

define the paraneters that nust be nmet for themto conply with
the requirenents of this paragraph.
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