DAMA

VSAT
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(Transponder)

(VSAT)

(NCS) (Remote Site)

(Mesh) (Star)

(Software)

DAMA (Demand-assigned multiple access) PAMA(Pre-assigned

multiple access)
(Gateway)
VSAT
[NumiNET

site) (NCS)

(PSDN) (TES Quantum)
TES Quantum
(Remote

(DEC)



VSAT
[NumiNET

(Channel units)
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4.2
4.3
4.4
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5.2
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VSAT
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TES Quantum
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VSAT DAMA/PAMA



VSAT

DAMA(demand- assi gne

mul ti pl e access) PAMA (pre-ass
access) (SCPC)
3. 2

( Gat eway s)

( Publ i c Switched Tel ephone N
( Net wor k Contr ol System NCS)
E 1 T1
NCS



RERIOTES GATENAYS
FF TERMPL i
El | Diames
IFOCOR: —| SMTCH
ECLIFMERT | 7
1
RF TERMPSL RETERMAML | 5 [ menoew oz
Iw |~ | ceEnmrnL CRRCE
IR, INDCCF aw EWTCH
ECLIFMERT ECUIFRERT
-2
@ 2w | FF TERMRGL FF TERMMNL
.dw- INDCCR
CORRIERCINL LI FVERT COMTRCL HETWCRK
P, CHERREL UNT CONTROL
JINBOLNC FROCESSCR
E@ CORTROL JHCR
CHERREL LNIT
JINBOLIRE S ey [T S
CORTROL mﬁm
CHERREL LNIT
HOET REI0 [{= Tpi==T Na IoFL
COMPUTER
METWORK CONTROL SYSTER (RCS)

3-1 TES Quant um



Equi

CcCu
IF

(RF Ter mi nal RFT)
pment )
(i nterfacility | i nk | FL)
(Channel Uni € )

)

4-1
4 (4-slot Chassis) CuU 1 4
4-2 4 CU CuU
IF RFT
IF
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CHASSIS #1 IF QUTPUT
CHASEIS #2 IF OUTPUT
CHASSIS #3 IF QUTPUT
CHASEIS #4 IF OUTPUT

CHASEIS #5 IF OUTPUT
CHASSIS #8 IF OUTPUT

CHASSIS #1 IF INPUT
CHASSIS #2 IF INPUT
CHASSIS &3 IF INPUT
CHASSIS #4 IF INPUT

CHASSIS #5 IF INPUT
CHASSIS #6 IF INPUT

6:1
COMBIMNER

SPLITTER

TES Quant um

Cu

12

Cu

RACK IF SUTPUT

RACK IF INPUT
4 - 3
4 -



Gl elots

[behind front panel;
Powar supply nolvl"j}hle here)
(behind front panel;
ot visible hV
CLiE |

Power switch . Status window
Front view {for reading GLU
status LEDs)
U ports Fan

Chassls backplans
connectors

oer Input connechor

Rear view

Dimenskons: 1d2_4slt. M3
Helght: 19 em (7.5 In.}

Width: 44.5 cm (17.5 In.)

Depth: 45.7 cm (18 in.)

16
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ic Do
.5-:# 2
C
)
*p,z*
riif&
#sriﬁ
?eﬂn¢
‘P.sstr !

4 - 5 | D ( OAA4F

Ccu
( BACKPLANE) I F Ccu

( Data port)

( Debug port) ( Tel co port
( Auxi |l i ary port) 4 - 6
4 - 7 I F I F
4 - 8
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leloo part Auxiliary

Date port
\DE-23) | Rud—d5) Pt
g 3
© G- M 7] < ©
Oebug port
(RJ-11)

f
Unterm -
™ h

T @ EE @.Lma:z@\

Chassis ID Term Relay
Multidrop

AUX MAC
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4 -8 | F
4. 2. 4 Channel Uni t ( CU)
TES Quant um Ccu

Cu
Cu
1VvCU(Voice CU)

CuU
tel co port RJ- 45
4 -1 4 - 2
( Two- wire | oopback)

I CM (I nterface Converte

FAX VBD(voi ceband dat e

16



FI'M (Facsimile I nterf ac
FI M FAX vV BD
4 - 3 4 - 4
2 DCU( Dat a CU)
CcCu (data port)
EI A RS-232-D(DB-25) DCE

4 - 5 RS- 4409 V. 35 C |
3CcCCcU(Contr ol CuU) cCu
NCS cCu OoOCC (Outb
Contr ol Channel) | CC(l nboun
Channel) TES Quant um
CuU
CuU
4 MCU(Moni tor CU) Ccu
vV CU DCU MCU
NCS

5LCU(Loopback CU)

vV CU DCU
6 ACU( Audi o conf erence CU)
ACU
vV CU
7BCU(Broadcast CuU)

17



( master)

B CUSs

B CUSs

9 SMCU( Standard

SMC(standar d

MC U

BCU

( sl

8 ADDCU( Asynchr onous

Mo n i

mo n i

Telco VCU RJ-45 interface pin assignments

Zaninz daving
Lbser ko] 555 Tem pom

Loop E&M Chira 1 E& [=1a}
Skigral halery 1 = =]
L1 aelal — — 2 L]
1 (Ring1] o — 3 4]
R IRing ] -4 — L} R
T (Mipd -, — 3 T
T mp1] -, & T
E ke o, o, ¥ E
Sigral grourc h h =} 3G

I:I Fon e — From CL

- TypesZ, Sdony — TOCU

Tel

BCUs

DAMA Dat

vVCU
t or

t or

coO

aves)

and

and

port

Cc

C

i



Telco interface characteristics

Element Characteristic
Audio bandwidth 300-3400 Hz
Impedance 600 ohms
M lead Accepts line and address signaling by detecting do
signaling state changes on this lzad.
E lead Generates output ling and address signaling by

generating dc signaling state changes on this lead.

Signal battery (SB)

Held by the VCU at —48 Vde for Types 1l and 1l1. Held at
signal ground potential for Type IV. Not used with
Types | or V.

Signal ground {33)

Held by the VCU at ground potential for Type I1I. For
Types Il and 4 the SG lead is floating and is to be
connacted 1o ground through the user equipment. Not
usad with Types | or V.

TLP (transmission level
paint)

Software selectable at the NCS:
—18.0 dB to +4.0 dB transmit (input)
+8.0 dB to —14.0 dB recaive [oulput).

4 -2 Tel

19

FIM supported fax modes
Standard |Modulation | Data rates (kbps) Baud rate
(symbols/sec)
V.21 Ch 2 FSK 300 bps 300
V2T ter DPSK 48 24 1600
V.29 CIAM 96, 7.2 2400
VAT TCM 144 120,96, 7.2 2400
4 - 3 FI M

cCoO



FIM supported voiceband modes

Standard Modulation Data rates (kbps) Baud rate
(symbols/sec)
Bell 212 QAM 1.2 &00
V.22 QAM 1.2 &00
V.22 bis CIAM 2412 600
V.32 CIAM 9.6.4.8 2400
V.32 bis TCM, QAM 14.4,12.0,96.7.2,.48 2400
MNP 42 bis Supported; handled modem-modem transparent to FIM operation
4 -4 FI M VBD
Interchange signals supported by DB=25 data intertace
Hignal Circanit Diraction
= RE=-144 WUAS
pin pin pin
Ehicd 1 1
ransnlies data [A) » » ? npe.1
Transmitled daa () 1e 14 npt
termnved data [R) k] k] B Ot
Racaiead dzta [B) 16 18 Catput
tenuast wasnd (A 4 4 i npy.A
Raguest .c ssnd (B) 18 npe.d
Clear b sand (A 3 3 5 it
Chear to send (B 13 Output
DZE Recdy (0 [ [ g St
OZE Rezdy (3 22 Dwrlput
Slgnal grauns T T i Sirguit shizhd nat conrcoled on
cin 1; the nterchange circuls AB
[aipnal graund) A connesied to
thea CUrs diginsl circuit ground.
teranved & gnal detartons JA) H # H Ot
Racavad 5 gnsl detecto 3) 10 Cutput
Fransmid fiming (&) (1101 sores) 15 13 1: E:Fﬂt
Transmit fiming {B) {DCE spwes! = pu
\ 17 17 17 Dwrlput
tzgane lirning (A )
Rzceive firing (B} 9 ? Sutput
Lecal loooback 18 np_i {Loca Iocpback i anly
suppotsd for RE-d49 rrode b
DT 4) 20 0 n np.t
OT (B} 3 npi
Transmil fiming {4) (OTE scuca) 24 2 2 Nt
Transmit iming {B) {0TE scu-ze) 11 11 Nt
4 - 5

20



CcCu

(

t el co

I nt erf ace) (baseband si
processor) (contr ol pr oce.
(channel codi ng) ( modul at o
(demodul at or ) (ti ming gen.
4 - 9 4 - 6 BER perf or man
4 - 7 cCu
CHASSIS
r'?.'_Tn'.z‘.!f &uf I}
DEGUG w————————————W  contRoL | L P
MULTIOROPg— gf PROCESSOR - M chanmer [ * wooeEm _"'I: f:'
r CODING
F
L
DATA PORT oM |\|Iillrl't|-i-:=_
F

TELCO

MTERFACE Lag

21

Modem performance: BER versus E_IN_ for
IF back-ta-back
Rate 1/2 Rate 3/4 Rate 1
BER FEC E,/N, (dB) E./N, (dE) E. /N, (dB)
1x10° NI 5.1 4.5
1% 10" NI, 5.8 10.8
1x10° NI, 6.5 11.7
1x10° 6.5 i 126
1x10° 7 a1 143

Ccu

p e

r f or manc



Trpieal | Tymical | Tymisal
B Byminol | Docupied ou chassis | chessis | Momisal | Carvier
Pody o FEC || Bedsisiicn rEis et el E-T ST TR gmstgant HE vl [ % sppcng | Mnaraam
) | type fermal L3 ] [LLE idbimi jeiFian | fdHmj i) fickin) BER g
= L ks FEK B 30 LLE il A 113 Ly 75 w0 1.08E08
(S B0 | Ra FEH 4 5786 i 0 .5 5.6 BA L] 105E446 |
= o | R = SR 7580 5.4 -118 1] tE ] &0 1 B0E-38
Osia S0 | = L 33 o -4 -11.1 501 23 540 1 B0E38
= o | mva = L 3300 4003 -1 -1.3 & ] tE ] &40 1 3038
Cipis i | md R .3 87 ST min} 1] (¥ 5T 1 G8E-38
Dpla DDECT wE | RifE R 18 50 1430 Wi 1] ] 7E Fid ] 1 08636
Cipia 0T 80 || m EPE . 2687 H o 5 i B ¥ =0 1 E-38
OalaO0EnCT |o || A = ] 16,00 330 -84 1A R ] 5 40 1 B0 38
OalaOoEncs uA || A BPEK 10,30 1430 14 -T4 BLE 5 FAE] 1 JME 8.
OslaOConcs 48 | A2 EFER BED 130 ) 225 -HIE () P50 1 9E 3¢
Woscadl pa VD BD | RN CFRi ad 32 5a ] ] B8 1 i3 [~F] 1 -
wacadF p VIO MO | RV CFR B 32 & 50 - il 111 B 1 i [+E] 1 -
W dF afVIBD WD | RN PR .33 M &7 -7 ] -0l 5 5] fo T 1 GE-H
Wiea i arVBD 180 || R L T 13548 b v B an ITH 1.09E54
wisea i EVED 180 || R BPER 1.3 3087 20 L] B1.& 23 10 1.09E08
WisoalF sVED 8.0 | AnE FEK 16,96 23 .04 a8 [ £ 1 (-] Fo ) 19E0¢8 |
Woscadf s VIO B0 | R CFSH £33 £87 B -E AT (1] 100 1 0OE-0
Woscall mVIBO B0 || Ema BPSe 1087 11.33 M1 -4 BLE B3 A | GOE-38
Wocad¥ VIO BO | R CFSK B2 10 ~H13 ] LB 8.0 150 1 0OE-0
o 0. TH4) il | R [Pt di 55 HEH ] il B & L 1] .2 104E §d
Wi (0. 28] 20 || R [F 1.0 3487 ) 5.0 B8 L] o 10E
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Ccu

cuz COOOO000

(Red) This C1is the PCCLL Manages the HES Phone LINK
power comtrol eyele. LED flashes when power is not stahle,
You may see two CLls with this indicator while a PCCLT
downloads; the indicator will go off when the downloading
C1I i hack to idle.

FEL Synth
The red FEC and synthesizer error
lights are normal during tuning. A
continued symhesizer light means a
hardware error. An FEC light means
poor quality of the received signal.

M lead active (in from user)

E lead active (owl 1o user)

These Nash in sequence

—_—_———————— hen CLJ is searching
aleleeYeleleSToTeTo TR *
L _____________________________]
Thess are the same as in The extra four to the right
(CLI2s for all CUs excep are used with digital K2,

(CUis with digital profiles.

4-11 CU LED

LNA(LoOwW

Noi se Ampl i fier) ODE( Out doo

ODE SSPA /
4 - 12
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S ppor siuts

AZEl parting
asseEm by

FF suppor

Moure assembly

) (pole mast version)
b
—I‘ 44—  [FL sk

4 - 12

RF equipment operational environmental
requirements
Condition Requirement
Temperature =30°*Ctob5°C
Relative 5% to 95% at 40 °C
humidity 100% during rain up to 2 inches/hour
Wind Up to 50 mph with no more than 1 dB of gain
variation
Altitude Up to 4.6 km (15,000 ft)
4 - 3

25



RF equipment shipping and storage
environmental reguirements

Condition Requirement
Temperature —S0*Cto 75 °C
Relative 95% at g5 °C
hurmidity 100% during rain up to 2 incheshour
Wind Up to 125 mph
Altitude Up to 15 km {50,000 ft)

4 - 4

26




Chassis primary power input

Input Requirement
Voltage -42 Vde to -53 Vde (-48 Vde nominal)
Voltage 90 Vac to 240 Vac

{115 Vac to 230 Vac nominal)
Chassis power OCUs: 5W
1CU: 60W
2CUs: 115W
JCUs: 170W
4ClUs: 225W
Frequency 47 Hz — 83 Hz for ac
0 Hz for de
4 -5 (
RFE primary power input

Input Requirement

Voltage 90 Vac to 240 Vac

{115 Vac to 230 Vac nominal)
C-band 5-W S5PA: 185 W
RFE power 10-W 35PA: 200W

20-W S3PA:  485W
Ku-band 2-W 35PA: 140'W
RFE power 5-W S5PA: 180W

B8-W SS5PA: 280w

16-W S5PA:  400W
Frequency 47 Hz — 63 Hz

4 - 6

27
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( Net wor k Contr ol System NCS
NCS
1 DAMA
cu

NCS DAMA

NCS

NCS I ' Il umi NET

NCS Il I I umi NET T

NCS Il I I umi NET

6 NCS
NCS

NCS )
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5. 2 ( Soft ware subsystem)

NCS NCP ( Ne't
Contr ol Processor) DPU( DAMA Pr
I 'l umi NET 5-1

-& ﬂ-*ﬂ: RTES% MNUH fanclions iiﬁ
& ] B
W

eyl @32
S Ar ey B
5 B % R
B, AT
)

SRR E A
THE

5-1 NCS

1 NCP
NCP NCS NCS
NCP

2. DPU
DPU DAMA

NCS DP U
3.1 1 1 umi NET
Il I I umi NET
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Il I I umi NET

NCS NCS
NCS I
|l -redundant Il 1 - redundant
1. I NCS
NCS
5-2
5-3

(5-a1E28 C 010898
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LE=El

<
@@

®

Elbernet

I IPECserver comsadls o |

L e Elbernet awd e CCUs hanclle all of the
provides RE-33 sonmesclmnms ... messsages o and from the
tn the CCLs, netwiork ovier the satelhe.

| -redundant NCS
NCS NCS
( Acti ve
Pri mary) ( Acti ve Second
NCS NCS DAMA
NCS NCS
NCS NCS

DECser ver cCu
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TESOR1
| haz

| [ |
@ M 'leul:.l. 1I-.. :|.h,_"

o 5
ol the larst:

ar Jor Che first

i & malier ol ssooels.

Thizre sheoiald also be a second

| DECsarver | [ DECsarver |
| | | | | | | '?I.F-_"'-""_" asd a secomd w21 of
Cols | [ cous | CCUs s backups

|l -redundant

Il - redundant NCS
DA MA

DAMA

Il I - redundant

NCS

DAMA NCP

NCS NCP DPU

NCS
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|l - redundant

CcCCu

IS e [EXIK] IESIRT

“=%e %

[DECserver | [ DECsarver |
[[ ] [1[]
[ o] [ ccus |
5-7 |l | -redundant
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TES Quant um

(Contr ol Channel s) (
Channel s) OCC( Out bound
Channel s) |l CC(Il nbound Contr ol |

| CC ocCcC cu ccCcu 5-8 CCL
IJLTI:I'_:LI'-ILJ\"'
| U | * CONTROL
CHEMNNEL
AETEIEJ:HH:EII":ID_IE IF
. ! [ MHOURL :
|E1'T|-_E::.:.lu: ..—| T |.|_ I?:IH:I.:;EEIL- MTERFACE
o e
. N CHANNEL
CCUs FOR ADDITICNAL
e LS
5-8 CCU
5. 3.1 oOcCC
NCS oCC cu
oCcC cu cu
ocCcC NCS
oCC cu NVRAM

34



CuU CU reset
CcCu NVRAM OoCC NCS
NCS OoCC
Ccu NVRAM

OoCC
° SCPC
° HDLC( hi gh-1 evel dat a

control)

° HDL C
°
Ccu Ccu
° | CC
° CcCu oOCC cu
Cu OoCC
° cCcu
5. 3. 2 | CC
I CC NCS
| CC | CC
Ccu I CC
| CC AL OHA

NCS
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NCS CcCu

I CC NCS ocCC

I CC
ccC

SCPC

Ccu I
HDL C
| CC Ccu
NCS
NCS CcCu

| CC cCcu

NCS
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NET

Cu

TES Quant um

i OPERATOR o

CWFTY

LOCMETY -
i DETESRCE

READ

Bl st |

HELP WINDOW

FORMS WINDO

filler

T PN —
mlertace Type Aiter ]

]

lErTace: Hae
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;
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budget

Cf

NK CFG

dat a)

This is the total carrier to interference ratio (K;). Itis
used in calculating the system's basic signal to noise
ratio (C/W) that all caleulations of power aim to

produce in the uplink and downlink ransmissions.

Edit

/
/

Link Paranelers Confguration

Antenuation figures
are margins to allow
for signal loss
between earth and
the satellite and
during rainy
conditions.

’
Camer to Interference RHatio (dB)

ﬁink Rain Atlenuation (dB)

ink Free Space Attenuation (dB)

|-Saturation Flus Density + GAT (dB)
Rain Allenuation (0}

Free Space Attenuation {dB)

pul Backo ! (Aypregate) (dB)
E-u-ut Hackaff {Aynreqate) (d6)

Operational Band

Gain to Termperature Hzl'i\mdar Degraded Condition (dB)

[ 1a.0]] 7
2
3
4+5

1

on_cokpleted successful

creal | [Hodry | [Detet
A 57 Il Fa
N I wd

Samration is the point at which additional
power would produce noise or distortion.
The backoff reduces this to allow for other
traffic through the ransponder in addition

These are valid only when no

remotes have been configurad yet.

to your system's. Input = uplink; output =

downlink.

40

/

Coor Ku band; used for basic s

system constants and
check on frequencies

Fi

asa

entered on other screens.

LI

Degradation is the fall off in the earth
station’s performance (ES G/T) resulting
from rainy skies. It is separate from the
signal attenuation caused by rain.

NK CFG
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6 -5

TES Quant um

Enter the center RF frequencies up
to satellite and down to remotes.
Each will correspond to 70 MHz IF.

-TRANS fi Trans{omier ConTiguration
5 —TES Uplirik. Center RF Freq (kHz):
TES Downlink Cenler RF Freg (kHe): 1150000, b
| ~Uplink: Lowest TES Freq (kHz):
[— Uplink. Highest TES Freg (kKHZ): L5200,
IR‘.I:'FI] gparation_conpleted secessful 1y |
Guick
= H
Fa

Enter the low and high ends of your
network's assigned RF bandwidth. The
IF frequencies entered on other screens
will have to be within this range.

6-5 TRANS CFG

e Re mot Cf g
REMOT CFG
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e OPER DEF

OPER
DEF 7 -1

| 1. Enter the operator name and do the read.

| 2. Ifchanging, enter new data.

Comumand Exlit,
- OPER DEF- Operator Detinition
|| Operator Hame
I hor !I I_'JlaﬂluE' the Passworld of the
Operatar Fassword |:| Operator CURRENTLY LOGGED- QN
Varication —
sk e ed_succesef I
Read Creat Madty | [Delet Hews Quick
Passw Aoc
Fl Fz Fi Fit.) Fr F3
5

[ 3. Delete an operator ... |

1 ... or make changes in the operator type or
password.

7 -1 OPER DEF

44



Enter yvour operator name. {No read is

needed. )

Command Edit.

2.

Enter your operator type
from banmner.

- FER DEF-

Operalor Hame

Operator DeTinition

|_-||-E|I'IIJE' the Passworld of the
Operator CURREMTLY LOGGED-OHN

3.

Enter new password twice. You
won't be able to see what you
are entering, so type carefully.

4.

Change password.

7 -

2

e OPER EVCLS

(event)

OPER

cl ass 1

EVCLS

45
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1. Enter type and do the read. |

operator of this type will get notifi

Togele each event class on or off. On means the
iedl.
operator won't.

()ﬁ means the

-OPER EVCLS -

l?kr‘amr Evfnt (lass Enable

= [

CLABE1 CLASS 2 &CLHSSH D

CLASS 4 CLag35 [J CLASSE

CLASS 7 ! CLASSE [ CLassy

uwest conpleted successiul

Reard

Modfy

[ 3. Putthe changes into effect. |

7 -

3 OPER EVCLS

e OPER ACCESS

OPER ACCESS

7- 4

46




| 1 . Enler operator Lype, | 2. Enter the screen name(s)
OR Use Help Names,
explained below.

1 -OPER ACCES- / Operator Function Key Acess

] Help Hanes
Operatar TYpe lﬁEI Display Form Hames currently

selected in Help Windaur
Hext
il R F KM F5 F5 F Fi Fage
Affects use of
OOoO0OooaQo O O ’Jf,.a[f’rev Screen] and
O O oo O [Mext Hcreen]dke:,'s
to page up an
O oo O|  downinalist.
oo oo O
Oo/goooano O o
O ooooooao
OO ooooooao
(] oo O
: [ CRINTON - Data displayed bs potentially d:h:m.lat,an |
| | / o]
JF 54 4. Toggle each of the function keys on or off.
z i

W on=authorized

&
3. Do the read. | O off = not authorized
5.  Putthe changes into effect. |

7-4 OPER ACCESS

EVENT TYPES
7 - 5

47



1. Do the read for the type to be modified. |

{ Commend  Edit

Enter changes

| - EVENT TYPES-

/ / Event Type Parameters

Severty
o= 4=
Descaptian B 1] donal |

1 Iﬂcguc:ﬂ: conpleted successfully

Read | ([ ostfy

F1 F3

7 -

oy

3.  Put the changes into effect. |

5

EVENT TYPES

48




e RPT TYPES
RPT TYPES 7 -

List. Repiort Typiss

Event. Reports

perator Reports

oftware Reports

ysten Paraneter Reports
ysten Parforwance Reports
TES Condigurat.ion Reports

Rpt Type
(|
PERTOR]
SO TR |
—1
—
-
—
—

b1

Il

To see list of reports
of this type.

7 - 6 RPT TYPES
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e RPT GEN
RPT GEN

1. Do the read for selected report.

Commond Edit
i _RPT GEN- / Generate Miscelaneous Reports

Report. Type ; TESCFG |
Report Harme @ CHAMWHLT | Database Hame : UTHERDE, |

/

i

Type Descr | TES Configuration Reporbs
Maiie Descr § Channel Unit 3

—— —

2. Ifyou want a configuration report for an offline
database, enter the database name.

Raaxl Craat Guick.
oo
Fi \\ F? Fa

3. Generate report.

7 -7 RPT GEN
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Remote site Gateway
PBX

VOICE DATA

NCS

5 E e .5 E 5 E EEE
L . L | L 4 CIng part of a system onagehn Be linked o
T —_ | i i : ; ..HZ"'
s | i the public network, providing satellite o

End Pl links between cod offices or
through a gateway to a toll swiich and
the rest of the PS1TM.

T T
Remate

Remote

Remote

Gateway

Ao gt ol [he sy sl I1ﬁil;|l|
he serving a private network of
PRXs and handsets

rd

Remota

PEX
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