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2. Philippine Projects
~-Telemetry
- Wireless TCP/IP

3. Technology and Equipment Options

4. Issues and Design Considerations



PHILIPPINE FACTS AND FIGURES EXISTING INFRASTRUCTURE:

1) No. of Players
POPULATION: 68M CMTS 5
IGF 9
GNP (real): 7% LEC 63 priv., 4 gov't
Paging 10
INFLATION : ‘ 5% Trunked Radio 10
Radiotelephone 6
POPULATION GROWTH: 2.3% Satellite/VSAT 3
' Leased lines 6
TELEPHONE DENSITY INDEX:
2)PCOs - 1,126 out of 1,542 municipalities served
National Capital: 9.8
Region 2: 0.28 3) SUBSCRIBER BASE
National Average: 2.01 (1.0 in 1994)
CMTS 500,000
NATIONAL TELECOMM DEV’T PROGRAM (1993-2010). PAGING 325,000
TRUNKED RADIO 18,800

HIGHLIGHTS: a) increased access as goal
b) private-sector led growth
c) liberalization
d) intra-sectoral cross-subsidy
) compulsory interconnection
f) local equipment manufacturing

ROLL-OUT COMMITMENTS OF LEC’s

1996 1.4M
1997 29M
1998 1.3M

1999 329,000
2000 89,000
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_dBireless Data Network
@plications

% Business/Commercial Offices
% Internet Service Providers

% Universities/Schools

2 Factories/Plants/Mines

+» Warehouses/Cargo Sites

% Government/Public Services
» Military /Tactical Networks



+ 2.4 Ghz Spread Spectrum Network
+ HF-SSB Pactor II 300 baud Link

+19.2/56 kbps packet TCP/IP regional
and provincial networks

+ 4800 baud Telemetry system

%+ National Information Infrastructure
proposal



B Bruit Design Projects

% 1200 baud Baycom modems and TNCs
+9.6/19.2 kbps GMSK modems

+ 128 kbps FSK modem

2 1.5 Ghz Transverter RF Terminal

%+ UHF Data radios (5 W)

« 2 Mbps QPSK Modem

» Reed-Solomon Codec
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icultural Cooperatives

| offices - to - marketing offices networks
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ta Acquisition/Telemetry

eless meter reading, SCADA, flood forecasting,
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Igwentory Tracking System

Ees, warehouses, cargo , point-of-sale syste% S
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+ Medium- to High-Speed Packet Radio

+ Cellular Data
— cellular digital packet data
— circuit-switched cellular data
+ Spread-Spectrum |
- — frequency-hopping
— direct-sequence
+ Infrared



& packetlzecl data consisting of TCP/IP
info encapsulated by AX.25 headers and
transmitted using CSMA /CD protocol.

+ provides point-to-multipoint, point-to-
point, and peer-to-peer connectivities.
% 9600 baud, 19.2 kbps, up to 56 kbps

+ optimum for short, bursty data
(messaging, telemetry, POS, database queries, fleet
dispatch, Internet email, telnet , ftp etc.)

+ bandlimited; requires freq. license



Bcless LAN Technologies

Licensed Advantage Disadvantage
Narrowband
Radio + cheaper, + Requires individual
Packet guaranteed user- license for each
( acke ) access network location
s larger coverage + lower data rates (9.6
depending on RF - 56 kbps)
power ( ~ 40 km.) + bandlimited

¥ prone to
interference



jvate Packet Radio

% Terminal Node Controller - data interface
that handles packet assembly/disassembly, error
detection and correction, radio control. RS-232
mterface onnectlon to PC 9k6 19k2 modems avall

@rmm

HIGH PERFORMANCE PACKET. CONTROLLER

Kantronics Data Engine, Paccom SPIRIT-2, etc.  ~ U$ 400.00

http:/fwww.kantronics.com, http:/fwoww.paccomnt.com



C Bus Interface Cards - provide the same
function as TNC'’s, but uses PC bus slots (ISA)
instead of serial links; DMA access capable;
DOS/Linux drivers available; RS-232/RS-422 if to
modem 9l<6 to 128 kbps

;
£ s

Gracilis PacketTwin, Ottawa PI2 cards ~U$130 - 230

http:/fwww.paccomm.com, http://ydra.carleton.ca



ket Data Radios

narrowband Direct FM radios;

commercial voice radios are unusable.

< direct FSK modulator, wideband IF, linear phase
characteristics, fast TX/RX switching, 2W-5W RF
output.

TEKK Data Radios KS-900/KS1000  ~U$100 - $120
AZDEN PCS-9600D ~U$800.00



% use GMSK or DFSK modulation
(G3RUH)

% 9600 baud -> 25 khz BW
% 19.2 kbps -> 30 khz BW

+ typically used as daughter boards on
PacketTwin ISA cards or on TNCs.

% Kantronics DE9k6/19k2 or Paccomm
MC-NB96 (~ U$110 - $150.00)



@Btem/PC-Based IP Routers

- : llwww2.miyazaki-mic.ac.jpljohanljnos40/)

% shareware KA9Q and derivatives (N OS,
JNOS, TNOS etc.) exist for various
platforms (DOS, Linux, Windows )

¢ multitasking, PC-based IP routing

software that encapsulates TCP data with
AX25 headers for radio transmission.

+ supports telnet, ftp,slip,ppp, smtp, pop,
nntp, web servers, RIP, ping, traceroute
etc.




& Packet drivers that support various
interface cards (PI2, PacketTwin, RS-
232) exist.

% There are also drivers that provide an
Ethernet interface to Winsock
applications while converting packets
to RS-232 format for TNCs. This enables
the use of graphical Web browsers over
radio at 19.2 kbps .



'28-30 Mhz RF output, with 70 khz
bandwidth at 56 kbps; U$350.00

*requires a transverter to convert output
to 220 Mhz or 400 Mhz; best for point-to-

point trunk/bridge links.
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Additional Sources of
@ rmation on High-Speed
Packet Networks

s http:/fwww.tapr.org/tapr/html/pkthome.htnl
+ http:/fhydra.carleton.ca

% http:/fwww.mindspring.com/~bobm/grapes/grapes.
html



¢ Wideband RF modulation developed by U.S. military for

use in reliable, secure, mission-critical systems.

- trades bandwidth for security and reliability.

uses the Industrial, Scientific, and Medical bands:
902-928 Mhz, 2400 - 2483.5 Mhz, 5725-5850 Mhz.

- Standards: IEEE 802.11, ETSI 300 328, HIPERLAN
» users are multiplexed in time using the Ethernet protocol

CSMA/CA.

¢ Raw bit rates of 64 kbps to 2 Mbps, with throughputs of
600-800 kbps.

Maximum RF output power of 1 watt (Max. ERP = 4W); no
license needed.



§loantages of Spread

4% interference immunity

« effective rejection of multipath signals (DS)
% low interference emission |

+ high data rates (64 kbps to 2 Mbps)

4+ no license requirement

% very easy to install

% robust, error-free digital pathways.

4 inherent security



Alronet, Wavelan , Breezecom Client Adapters (ISA, PCMCIA,10Base);
E50 m to 500m indoors/500m to 5 km outdoors; 215 kbps to 2 Mbps; US500 - $1000
Access Points: ~U$1300.00



10 to 50 km. distance; 64 kbps to 2 Mbps; R$-422/R5-232/EIA-530 /
Ethernet interfaces or standalone; U$2000 - $3500.00



Other Sources ot Information on 55 Technology

http://wavelan.com, http:/ /wolfe.net/~nts/aironet /airtop.hitml,
http://www.wolfenet/~nts/cylink/cytop.html,

http://www tetherless.com, http:/ /www.proxim.com,

http:/ /www.datalife.gtem.com



+» Path Attenuation
— absorption

— diffraction

— free-space path loss
— shadowing

— “slow fading”
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Wusiderations

+ Range/Coverage

% Throughput

% Reliability

+ Integrity/Security

+ Interoperability with Wired Network
%+ Interference and Coexistence

% Simplicity /Ease of Installation

% Cost

+ Health Risks/Safety of Emissions



+ Error-correcting access protocol

s Frequency Planning and Management
+ Proper Antenna Engineering

+ Use of Bi-directional Amplifiers






+ Reflection and Multipath
— delay spread
— fast fading
— doppler shifts

BER of 10 are typical in a wireless channel; the radio
channel limits a system design to B/W efficient, but
less robust coding and modulation schemes.
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