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Transport Protocol Class 4
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Technical Recommendations
Application Committee

Telemetry, Tracking and Command
Telemetry, Tracking, Command and
Monitoring

Transistor Transistor Logic

Time To Live

TelegraphY

TeleVision

Travelling WaveTube

Travelling WaveTube Amplifier
Transmitter

Up-Converter

UniDirectional Link Routing

User Datagram Protocol

Ultra High Frequency (300 MHz to
3 GHz)

UMTS

urs
UPT

USAT
USB
uw

VBR
vC
VCI
VDSL

VHDL
VHSIC
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VLSI
VOW
VPA
VPC
VPD
VPS
VPI
VPN
VSAT

VSELP
VSWR
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WAP
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Web
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XPI
Xponder

xxiii

Universal Mobile
Telecommunications System
Uninterruptible Power Supply
Universal Personal
Telecommunications

Ultra Small Aperture Terminal
Universal Serial Bus

Unique Word

Variable Bit Rate

Virtual Channel (or Container)
Virtual Channel Identifier
Very high-speed Digital
Subscriber Line

VHSIC Hardware Description
Language

Very High Speed Integrated
Circuit

Very High Frequency (30 MHz to
300 MHz)

Visitor Location Register
Very Large Scale Integration
Voice Order Wire

Variable Power Attenuator
Virtual Path Connection
Variable Phase Divider
Variable Phase Shifter

Virtual Path Identifier

Virtual Private Network

Very Small Aperture
Terminal

Vector Sum Excitation Linear
Prediction

Voltage Standing Wave Ratio

Wide Area Network

Wireless Application Protocol
World Administrative Radio
Conference

Worldwide Web

Cross Polarization
Discrimination

Cross Polarisation Isolation
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AA(;
ARAIN

Ap

Bn

Bu

C/No
(C/No)y
(C/No)p
(C/No)im
(C/No),y
(C/No)y
(C/No)ip

(C/No)y

NOTATION

orbit semi-major axis

azimuth angle (also attenuation, area,
availability, traffic density and carrier
amplitude)

effective aperture area of an antenna
attenuation by atmospheric gases
attenuation due to precipitation and
clouds

attenuation of radiowave by rain for
percentage p of an average year

bandwidth

voice channel bandwidth (3100 Hz from
300 to 3400 Hz)

noise measurement bandwidth at
baseband (receiver output)

equivalent noise bandwidth of

receiver

burstiness

velocity of light = 3 x 10* m/s

carrier power

carrier power-to-noise power spectral
density ratio (W/Hz)

uplink carrier power-to-noise power
spectral density ratio

downlink carrier power-to-noise power
spectral density ratio

carrier power-to-intermodulation noise
power spectral density ratio

carrier power-to-interference noise
power spectral density ratio

uplink carrier power-to-interference
noise power spectral density ratio
downlink carrier power-to-interference
noise power spectral density ratio
carrier power-to-noise power spectral
density ratio for total link

diameter of a reflector antenna (also used
as a subscript for ‘downlink’)

orbit eccentricity

fmax

fo
fu

AFmax

fs

Gsal
Gr

CRmax
GTmax
GSR

GSKs‘at

G/T

GCA

ki

kl’M

elevation angle (also energy and electric
field strength)

energy per information bit

energy per channel bit

frequency (Hz)

nominal carrier frequency

antenna focal length

frequency of a modulating sine wave
maximum frequency of the modulating
baseband signal spectrum

downlink frequency

uplink frequency

noise figure

peak frequency deviation of a frequency
modulated carrier

sampling frequency

peak factor

power gain (also gravitational constant)
gain at saturation

receiving antenna gain in direction of
transmitter

transmitting antenna gain in direction of
receiver

maximum receiving antenna gain
maximum transmitting antenna gain
satellite repeater gain

saturation gain of satellite repeater

gain to system noise temperature ratio of
a receiving equipment

channel amplifier

front end gain from satellite receiver
input to satellite channel amplifier input
small signal power gain

inclination of the orbital plane

Boltzmann’s constant =

1.379 x 1072 W/KHz

FM modulation frequency deviation
constant (MHz/V)

PM phase deviation constant (rad/V)
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Kp
Kr

—

L.

Lgrx
Lerx
Lgs
Lpoint
Lpor
Lr

Ly

m
mc

PHPA
Py
Py
PR
PRx
pis

Po 1
(Pi I)Silt

(Pu l)sat

Notation

AM/PM conversion coefficient
AM/PM transfer coefficient

earth station latitude

earth station-to-satellite relative
longitude also loss in link budget
calculations, and loading factor of FDM/
FM multiplex also message length (bits)
effective path length of radiowave
through rain (km)

receiver feeder loss

transmitter feeder loss

free space loss

depointing loss

antenna polarisation mismatch loss
receiving antenna depointing loss
transmitting antenna depointing loss

satellite mass

power reduction associated with
multicarrier operation

mass of the earth (kg) (also number of
possible states of a digital signal)

noise power spectral density (W/Hz)
uplink noise power spectral density
(W/Hz)

downlink noise power spectral density
(W/Hz)

total link noise power spectral density
(W/Hz)

interference power spectral density
(W/Hz)

noise power (W) (also number of stations
in a network)

pre-emphasis/companding
improvement factor (also rainfall
annual percentage)

rainfall worst month time percentage
power (also number of bursts ina TDMA
frame)

information bit error rate

channel bit error rate

rated power of high power amplifier (W)
power fed to the antenna (W)
transmitter power (W)

received power (W)

power at receiver input (W)

input power in a single carrier operation
mode

output power in a single carrier
operation mode

input power in a single carrier operation
mode at saturation

saturation output power in a single
carrier operation mode

Pin
Pnu

P IMX n

T-:A'I'T
TcRx
Tg
T
Ty
TL‘RX

Ts
TS KY

TGROUN D

u

v

input power in a multiple carrier
operation mode (1 carriers)

output power in a multiple carrier
operation mode (1 carriers)

power of intermodulation product of
order X at output of a non-linear device
in a multicarrier operation mode

(n carriers)

quality factor

distance between centre of mass (orbits)
slant range from earth station to satellite
(km) (also symbol or bit rate)
information bit rate (s7')

channel bit rate (s ')

mean number of calls per unit time
earth radius = 6378 km

geostationary satellite

altitude = 35786 km

rainfall rate (mm/h) exceeded for time
percentage p of a year

symbol (or signalling) rate (s ')

user signal power (W)
signal-to-noise power ratio at user’s end

period of revolution (orbits) (s)

(also noise temperature (K))

antenna noise temperature (K)
ambient temperature (K)

information bit duration (s)

burst duration (s)

channel bit duration (s)

effective input noise temperature of a
four port element system (K)

mean sidereal day = 86164.15
effective input noise temperature of an
attenuator (K)

effective input noise temperature of a
receiver

frame duration (s) (also feeder
temperature)

effective medium temperature (K)
reference temperature (290 K)
effective input noise temperature of a
receiver (K)

symbol duration (s)

clear key contribution to antenna noise
temperature (K)

ground contribution to antenna noise
temperature (K)

subscript for ‘uplink’
true anomaly (orbits)

satellite velocity (m/s)
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Notation

peak-to-peak luminance voltage (V)
peak-to-peak total video signal voltage
(including synchronisation pulses)
root-mean-square noise voltage (V)

psophometric weighting factor
intermodulation product order (IMX)

angle from boresight of antenna
vernal point

spectral efficiency (bit/s Hz)
declination angle (also delay)
antenna aperture efficiency
wavelength (= ¢/f) also longitude, also
message generation rate (s!)
latitude

propagation time

half power beamwidth of an antenna
wavelength = ¢/f

receiving antenna pointing error
transmit antenna pointing error

= GM (G = gravitational constant,

M = mass of earth;

q

e e ©

q)nom

xxvii

G=667x10"mkg 572,

M = 5974 x 10* kg;

w=GM =3.986 x 10" m3s2

code rate

Stefan-Boltzmann constant =

567 x 10 Wm2K™*

satellite—earth station angle from the
earth’s centre

power flux density (w/m?)

max maximum power flux density at
transmit antenna boresight

nom nominal power flux density

at receive end required to build up

a given power assuming maximum
receive gain (no depointing)

power flux density required to operate
receive amplifier at saturation
polarisation angle

argument of perigee

right ascension of the ascending

node

angular velocity of rotation of the earth
earth = 15.0469 deg/hr =
4.17x10*deg/s=7.292x10 °rad /s
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