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Exhibit ES1
WARC 92 ALLOCATIONS INTENDED FOR GMPCS USE
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GEO MSS

- (Little, Big) LEOs

- MEQOs, HEOs

- GEO and NGEO FSS

(Geostationary Earth Orbit, Mobie Satellite Service,
Low Earth Orbit, Medium Earth Orbit, Highly-
decline Earth Orbit, Non-geostationary Earth Orbit)
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(1) M.818 Satellite Operation within
2000/FPLMTS

IMT-
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. one-way paging service to IMT-2000/FPLMTS
satellite pager

. two-way voice/non-voice service
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(2) M.1034 Radio Interface Requirement

- radio operating environments
(13712 % 944 283

. Urban satellite environment

. Rural satellite environment

. Satellite fixed-mounted environment

. Indoor satellite environment

- 9]Adoll #% radio propagation characteristics
. maximum transmission range: 700km ~
. overall path loss prediction models: foliage,
building, elevation angle, ionospheric disturbance,
etc,

T

. multipath delay spread usec

(930)

. maximum doppler shift: 350Hz~44KHz
(3) M. 1167 Framework for Satellite Component

- Coverage and handover
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- Satellite system configuration
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- Mobile location 7+¥ 7%

. at least equivalent to the cell or spot beam
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Network integration
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- Radio interface integration
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- Roaming between terrestrial and satellite
components
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(4) M. 1225 Guide for evaluation of radio
transmission technologies for IMT-2000
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ITUS A¢te o zaisior & AatEelt)

- spectrum sharing between terrestrial and satellite

IMT-2000/FPLMTS systems
- for satellite teét environment only

. required C/No

. Doppler compensation method

. Capacity

. Normalized power efficiency

. supported information bit rate

- Satellite system configuration

. GSO, HEO, MEO, LEO or combination?

.range of height where satellites are in active
communication

. orbit inclination angle

. number of orbit planes

. number of satellites per orbit plane

. configuration of spot beams/cell layout pattern

. frequency reuse plan among spot beams

. service link G/T of satellite beam (average,
minimum)

. service link saturation e.ir.p. of each beam

. service link total saturation eirp. per satellite

. satellite e.i.r.p. per RF carrier for satellite
component

. maximum peak eirp. transmitted per RF carrier

. feeder link information

. slot timing adjustment method (TDMA)

. satellite diversity method

- requirements

. Links between the terrestrial and satellite control
elements for handover and exchange of other
information

. Radio interface general considerations

. Doppler effects

. Support appropriate vehicle speeds

- objectives
sharing
frequency bands with other services (WARC-92)

. Compatible multiple access schemes for terrestrial

. Take account for constraints for

and satellite components
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¥ 2. 1At MSS (Mobile Satellite Service) A€
Org.anizl- Stand- | Satellite Services Data Main application Terminal User charge | Terminals
tion ard rate cost (k$) ($/min) sold
’ (bps) (end of '93)
Inmarsat A ('82) | INMARS | voice, telex, fax, data | analog ships, oil rigs 25-35 pbone:8-10, | 25,000
AT -11 (world wide) FM transportable telex:4
Inmarsat B ('93) | INMARS | voice, telex, fax, data | 16k Inmarsat A 35-50 phone:5-6,
AT -1 (world wide) {voice) replscement telex:3-4
Inmarsat C ("91) | INMARS | store & forward 600 small crafts (yachts, 7-12 1-1.5/kbps 3,000
AT -1l telex, data, APR fishing boats), land
(world wide) mobile
Inmarsat M ('93) | INMARS | voice, fax, data 6.4k suitcase terminal, 18-22 5-6
AT -11 (world wide) (voice) small boats
2.4k
Inmarsat Acronz | INMARS | voice, fax, data 300 commercial & private
utical AT -11 (world wide) 9.6k aircraft
('92)
Qualcomm | Omnitr [ GSTAR two-way 5-15k long-haul transport 4.5 50-60 40,000
acs messaging/APR (fwd)
('89) (north America) 55-165
(rtn)
Alcatel EutelT | EUTELS | two-way 5-15k long-haul transport 4.5 50-60 4,500
Qualcomm racs AT 11 messaging/APR (fwd)
('91) (Europe) 55-165
(rtn)
NASDA, ETS-V | ETS-V experimental for fixed and mobile communications (L. band, Japan coverage)
CRL ('87)
¥ 3. 2Mt) MSS Al&H
Organiza- Stand- Satellite Services Data Main application Terminal User charge Expected
tion ard rate cost (kS) ($/min) # of users
(bps)
Inmarsat mini-M | INMARS | voice, telex, fax, data | 2.4k lap-top size portable 5 (target) | 2-3 (target)
('96) AT -1 (world wide)
Optus MOBI1 OPTUS- APR, voice, fax, 6.4k voice comm. To 7-8 voice: 1.5/2.4 50,000
Comm. LESAT | B (2 sats) | data, packet (voice) remote/rural areas in (+30/month)
('94) switching (Australia) | 2.4k Australia messaging: 100/
(data) month
AMSC/ MSAT MSAT PSTN voice, fax, 1.2k, land mobiles, boats, 2 1.76 canada 60,000
TMI ('94) (2 sats) circuit & packet 5k, 9.6k | aircrafts 0.9-1.5 USA
switched data (north
America}
ESA PROD | EMS(IT store & forward 600, fleet management 2-3 0.3/kbps 10,000
AT-II | ALSAT | (Europe) 1.5k portable i
F2)
MSBN LLM voice, data, fax 2.4k, 1
(ARTEM | (Europe) 6.4k
1S)
DoCoMe NSTA NSTAR S-band commercial domestic Japanese system. NTT service provider. Loral satellite. Technology
v
NTT R (95) based on ETS-VI. Mmarket:fishing boats.
MPT ETS- ETS-VI experimental (s-band, Japan coverage)
Vi
('93)
MPT COME | COMET experimental for hand-beld mobile communications (Ka-band and millimeter waves, Japan coverage)
TS1-2 | S1-2
('97-
99)

(932)
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¥ 4. Big LEOs®| 54
1CO Iridium Globalstar Odyssey Teledesic
ARAFA (Aot E (ZEER 3 delazr  (vio]laz
A2ZE
A3 4|10 66 48 12 840
#A = ¥ o] (km) | 10355 780 1387 10355 700
AL F 34 [ 1980-2010  |1616-1626.5 |1610-1626.5 1610-1626.5 | 18.9-19.3GHz
(MHz) | 2170-2200 2483.5-2500 |2483.5-2500 |28.7-29.1GHz
Z A44 | TDMA TDMA CDMA CDMA TDMA
st A3 4.8 9.6 9.6 9.6 16-2048
# % & (kbps)
2FY 4163 48 16 37 576
A47Ad A F 1350 2 166 7 78 gt 120 gt 4,000 g
. Service should be comparable quality to terrestrial (1) ICO

component as far as possible
. Use of satellites to serve large cells for fixed users

- Key features (e.g. coverage, optimization, number
of systems)

- minimum performance capability for satellite test
environment

. 9.6kbps

. Proponents are encouraged to provide higher user
bit rate,

31 7=l 24
712 1AW 9 2Hd A Aa"e 7 7
¥ 2, 3% 2o

Al o) we ol olFANEN ALYl Ak
gow A% At Alxgol AkdE Agold I F
ol 2 Alzglel ulgh Aol L de] Liehk ek

ICO= INMARSATS z3jAl2 3ol e 3=
4, AT, AR F2E e 2000
W 2REH AE Mu2E AFse Aol BHojth
Ha) ITUA €93 IMT-2000 MSS 9= 1CO9
AME FarE BUg Zlo] Boldith oEE ICO A

2yel 5ot

- System objectives

. world wide mobile telephony, low rate data, short
message comm. services with handheld terminals

. service introduction in 1999/2000

. 10 years life for initial system

, system capacity of 2.4bilion annual paid minutes

. directive antenna for higher rate data service

. HP-SMS for non-LOS satellite

- System architecture
. user segment : 24 milion UT

. space segment : 10 satellites, SCC, TT&C

. P-Net : 12 SAN(5 antennas, MSSC, P-VLR),
NMC, OMC, HLR, AuC, EIR
. gateway . linkage between P-Net and PSTN,

PSDN, PLMN

(933)
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handheld

/

/

b

10 satellites in

aeronautical 2 planes + 2 spares SAN
maritime TT&C
L~ S
vehicular semi-fixed
< > < > < —> >
user segment space segment ICONET gate- public
way  networks

a9y 4. 1C0% +&

- System parameter

. 2% 1 10,355km (FAF7] 6A17)

. mobile link frequency : 1980-2010 / 2170-2200
MHz

. feeder link frequency : 5100-5250 / 6925-7075
MHz

. required BER for voice : 4%

. UT Tx power : nominal 160mW

(2) Iridium

vl = REEGAZE A ¢He Iidium A8-e 6719 4
Tof Zzh 1170 3 66709 94 L AMgsles Aladg
02 4o dizid AL zh= phased array
FelLbzE AR El] A HE e 3 39 Hdde F
43719} ezt Axlslo} ) 66719 Aol wE
FAs o] A A A F oA 9 9
A AAT KRHER 54 3|48 83 234
o #EFo= 270 FetEe} et 48 F 4

nNE

(934)
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(3) Global Star

e} @A AHAE FE0] sHol Wk
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AREE AT TleA AeS 44 Raa dch

(4) TELEDESIC
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Broadcasting delivery media 4:.,3
Broadcast - satellite, CATV ' SMATV, . ; .g
Service p terrestrial, MMDS _§ =
Provider -DVB-§, C, T, MS S §
g

3

= SET TOP =»>

T TTTrrTTTTTS TS ST TSI ETIT T T T T T OUNIT <>
Interactive 4

. Interaction media S | - v
service | | <€ |- PSTNASDN, coax, fiver, > 23
VSAT | 5=
£
g
-8
£
SET TOP BOX

24 5DVB-RC ( Digital Video Broadcasting - Return Channel )

3 o] FZo| Hof 3 F ZRAEZN wfj§ of
A Agdelrz FEF "Wast At AR 94
e HY9X H NAAY 214 tE FRIe
Rog o]l WRC-95e|A 20GHz dldes} 800MHzE&
Bude g £ HATh o] AIAYHL R o]F
HAghe B7ishA T vty Gare) Apgo] shEdlEg
o] Muj20o] & Fobe w¢ W

- TELEDESIC services

. All digital, two-way switched broadband services
anywhere in the world

. high-bandwidth channels

. low bit error rates

. low delay

- Data, voice, video, interactive multimedia, wide-
area networks

. basic telephone service

. video conferencing

. broadband internet access

. telemedicine, distance learning

- Instant infrastructure 74
- TELEDESIC cells

(935)

. small cells (53km X 53km)

. 576 cells per satellite

. 64 scanning beams (9 cells per beam)

. 1,800 active channels per cell (16kbps channels)

- advantage

. efficient spectrum use
. high capacity

. high channel density

. small, low power terminals

- TELEDESIC network

. Each node 1s a fast packet switch

. All communication in form of short, fixed-length
packets

. Packet design similar to asynchronous transfer
mode (ATM)

. Switch routes packets along least-delay path to
destination

. Routing design similar to the Internet (IP)

33 2/ HElolCI ME|2

AA = Me A48 ol & HElvte] Aulx
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[ camera RF l I RF tif'nmir?g /
module module |diversity
DGPS MODEM RF module | RF module MODEM |control
module Ch. Time delay & Doppler shift| |[Ch. Trans-
coding coding | coding
vocoder r—. channel simuilator frame Network
LCD contro“er controller| interface
FAST MSCS SMS
(FPLMTS Application (Mobile Satellite (SAN Model
Service Terminal) Channel Simulator) System)
D?PS ) Iranfﬁc PSTN /
informatio -
Server W-ATM

1% 6. FASTS(FPLMTS Application Service Terminal System) A]A® Lz

oju]
PSTN
A}

E’I‘Sloﬂfﬁ TE
o TAEeI

g olvl AT Fo Yok & A4H AUY Fa2A
VSATE o]8&3& ¥4, VOD
T U 2¥ 7S F¥ ZF:3

39 914 Fgvite] Aule

EE% 59
A 7]t

A} 2

- )= HNSA}| DirecPCe &7
. 180t 2] VSAT (200 PCs)ol 256kbps A &
. AlF AMBl2 0 VOD, audio streaming, WWW
. 55 c¢m diameter antenna AM&
. $200 /Month, installation fee ¢ $500

&t

=]

ror

4.1 ICO HUE 0|85t

MH|A oy

g Aol dAl ICO A S ol&ste 24
Hejvltjo] Mula A2" e A Fol Ut A EH
Ae 2302 g Mpag Ageteds @e

=& He|o|o|of

e

Aol ot @A Bl A% FUL N &=
54 Auzel #2870 A9 gle FHoluE, A A

@ SANME F/3 Al AR

£ AZYe X Gue dsHo2

A O @ Mg
HE ke v

A

(936)

LER YA HR ML WHE R
& A goln Fxoe MudE N2EE
% W% A2Y(Inteligent Transportation System)
11355} F Atk B AIRFAAM ATt Ay
542 o3 2o

Mul&E AlF

Zivto g A

_\_C;mioo

- voice phone service between mobile and PSTN
user

- video phone service between mobile users

. AMBE 4.8kbps
120 X 160 pixel L.CD display:

- location service

1 frame / 8 sec.

. Terminal 1s equipped with DGPS engine
. {posttion error { 5m)
. display user position on GIS of terminal
. display traveler information on GIS of terminal
. emergency call
- traffic mformation service
. dynamic route guidance service

Cdisplay traffic information on GIS of terminal

ghatdz 2ol iz 1COE IMT-2000/FPLMTS %14
el paha sk sa AN $el 4ot
FPLMTS Apphcation Service Terminal Systemn
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(FASTS)eletx HHdch 7
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3 2o

/

gl 7. FAST ¢
(1) FAST

- ICO radio module
. RE/IF unit @ 1980 ~2010 / 2170~ 2200 MHz

. modem, ch. codec, fraine controller

. support ICO air interface

. implemented with DSP processor

- video module
. use JPEG as image compression method
. inch LCD with VGA quality

. touch screen function

- memory card

. storage for GIS

- vocoder module
. AMBE-1000

. use voice activity detection for image transmission

- DGPS module

(2) SMS

- call
PSTN/FAST

connection function between FAST and

(3) DTIS (DGPS/ratfic miormation systern)
- provision of road & traftic mformation

- provision of route guidance mformation

(937)

- provision of differential GPS signal
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- One-way end to end delay less than 400 ms

- Speech quality should be maintained during 3%
frame erasures over any 10 second period. The
speech quality criterion is a reduction of 05
mean opinion score unit (5 point scale) relative
to the error-free condition (G.726 at 32 kbit/s)

- DTMF signal reliable transport

- Support packet switched and circuit switched
data services. requirements for data performance
given In ITU-T G.174

- Network interworking with PSTN and ISDN in
accordance with Q.1031 and Q.1032

- Meet spectral efficiency and radio channel
performance requrements of M.1079

- Provide phased approach with data rates up to
144kbit/s

- Security comparable to that of PSTN/ISDN

Support

location, interactive and distribution
services
- Support UPT and maintain common presentation

to users
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- Support encryption and maintain encryption

when roaming and during handover

- Support multiple public/private/residential IMT-

2000 operators in the same locality

- Support multiple mobile station types and data

rates
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Terminal Type maximum data rate mobility (km/hr)
paging 2.4 kbps 1000
hand-held 16 kbps 1000
vehicle 144 kbps 250
portable 144 kbps 0
fixed 144 kbps 0

- Support roaming between IMT-2000 operators

and between different IMT-2000 radio
interfaces/environments

- Support the links between the terrestial and
satellite network control elements to facilitate
handovers and exchange of location registry data
and other management information

- Traffic channels should offer a functionally
equivalent capability to the ISDN B-channels

- Provision of services to fixed users in either rural

or urban areas

t

Service should be comparable quality to terrestrial
component as far as possible

- Minimum of frequency planning and inter-
network coordination and simple resource

management under time-varying traffic

Support for traffic growth, phased functionality,
new services or technology evolution

- Minimize terminal costs, size and power
consumption, where appropriate and consistent
with other requirements

- Support the users in Korea at least

Support maximum user density of 1.5E/km2 (?)

Support GOS (=blocking prob.+10*dropping
prob.} of 10% (7)

(938)
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