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Abstract A trend of access to the Internet using the wireless LAN (IEEE802.11b) from outside places is
beginning to take shape in the business and personal communities. While a totally “IP-Through” based
wireless platform with wide cover area, accessibility at vehicular speeds, equivalent quality to wired
networks and low price at always-on wéuld not be found.

It will be the realistic solution (New Paradigm) to satisfy the end user’s demand that the prospective
wireless Internet should be enhanced by these two platforms.

An innovative wireless IP Internet architecture (SWIFTCOMM) focused on leading end users will be
addressed.

Key words IEEE802.11, Vehicular speeds, Communication quality, IP Throligh, Wireless Internet,
SWIFTCOMM
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SWIFTCOMM System Configuration
— Cell based IP Network —

Khiva
(Mobile Network Management )

£

e R

... MURouters

.
Mw;‘

DRS : Distributed Radio Station

*Handoff management between cells is controlled, as the unique address is not changed, by

khiva ' '
*Mobile IP is not applied to the system because of under the improving circumstances
*MUR subjectively selects one of DRS being the best air condition.

SWIFTCOMM Architecture

[} 1
! !
| — Through the NetIP — s
]
1 1
] I
TCP || TCP | Efficient TCP | , | TCP
UDP ' ubp UDP ' UDP
: ;
1 1
P | IP P P : P
1 1
1 )
| Khiva :
1 i
! IPMA Multi-Access '
1 | - Authentication '
! | »Mobile Router !
: Management :
! | -Handoft RF Super Narrow Band RF !
} |Roaming : " SuperQ-OFDM T
N I . 1
Internet ' Routing Distributed Air Mobile ‘ Mobile
Router Server Radio Interface Users Terminals
- Station Router :
(DRS) (MUR)

*Each block shows module sets of total core technology
= This technology is flexibly applied to frequency bands, mainly UHF.
*MUR makes users terminal used as a web server without air interface problem.
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NY Site Location Map

NY field trial was operated to get the data of the robustness to the multi-pass fading and the
steady handoff at high vehicular speeds in the environment of skyscrapers on Nov. 2000.

BER on Downlink in NY Field Trial
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The radio wave propagation characteristics (450MHz, 6.25KHz/ch) from site(DRS) on the top of
the 399 Park Building shows a wide cover area along streets and avenues.
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Antenna Received Power vs BER

Prefectural Highway R-60, Northwest district
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Antenna Received Power(dBm)

The radio wave propagation characteristics (450MHz, at high vehicular speeds) in Kanazawa on
Aug. 2001 is superior more than one figure to the data of Cellular Phones.

Cumulative Frequency of PING Test

100 F,
90 T S At S
T
80 '/

= ;

g Il ) -

a 60 ; Data Length: 512byte, Ping Transmit interval: 10sec
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3 se . /
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s i /

& 30 N e SWIFTCOMM At standstill
' : / ‘ — = SWIFTCOMM (100km/hr)

20 ' = < |IMT2000-DS At standstill
' AAAAAAA IMT2000-DS (50km/hr)
10 I cdmaOne At standstill

v ' [
I s

o ~ 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
RTT[msec]

The result of SWIFTCOMM instantly reached to the 100% level compared to others.
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Response Time Distribution of PING Test

Data Length: 512byte —=— SWIFTCOMM
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5000
4500
4000
3500 :

3000 ]
2500 !
2000 1 ?

]
|
1500 A 1ll W W\ )\,L;__A 31

]
|

RTT [msec]

|,
Mo AMA A

1000 :
500 w-—-.—....._LVL_ ,,_,1 / WJLJ\]\N VL L l A |
° 0 2g 40 6‘0 z;o 160 1‘20 140 1:50 180 200
times

The distribution of response and break time of SWIFTCOMM has equivalent quality to wired
networks. ,

From these two results SWIFTCOMM is suitable to the Internet packet communication required
to be error free.

SWIFTCOMM Wireless Core Technology
— MMC Solution Series —

=

MAP-OFDM

* 10 Mbps
(2002) * 700 MHz Band

SuperQ-OFDM | " S MHz

» 76.8 kbps X n
e 200~900 MHz Band
¢« 50 kHz/ch x n

* 153.6kbps
« 19.2~38.4 kbps + 100kHz
* 200~900 MHz Band
+ 12.5~25 kHz/ch
20 kbps ~ 100 kbps ~ 10 Mbps ~
Narrowband Middleband Broadband

SuperQ-OFDM is a new technology combined two good points of the orthogonality of OFDM
and the Super narrow band effect.

A new wireless IP Internet platform consisted of SuperQ-OFDM and 801.11 system will make
the “IP Through” based network to satisfy the coming enterprise and personal demands.
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Super Q-OFDM

— Core Competence —

Super Narrow Effect
-Low bit Error (=Wired access line)
Large coverage Area
*Radius = 10km (ex. 450MHz)
Frequency Availability
+OFDM Based
Controlable Multi-Carrier Tech
-Broad Band OFDM # Super Q-OFDM
»Channel Band: 12.5k, 25k, 50k, 100k, = = -
+ Data Speed Control

Chip Set :
-Super Narrowband 4 Multi-Carrier LSI

These five items are distinctive characteristics of SuperQ-OFDM.

Super Narrow 4 Multi-Carrier (Chip Set)

Frequency Band 38.4kbps 76.8kbps 153.6kbps
6.25KHz x 4Multi-carrier)(12.5KHz x 4Multi-carrier 25KHz X 4Multi-carrier)
400MHz O B -
800MHz O O -
1.2GHz ok o ' oL
1.6GHz - o) O
2.0GHz - O o*

* Need of countermeasures for multi-pass fading or Doppler fading

This chip set has the applicability to frequency bands especially UHF, the possibility of high data
rate using narrow channel and the frequency availability.
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Mobile Users Router™
— PersonalRouter™ —

ADSL, FTTH ...

Home Gate Keeper

‘ .

PersonalRouter j

® Carrying Network @Hands
e Home Gate Keeper Combination

The personalRouter is used like carrying one’s own networks at hand and gives chances to create
new services.

Mobile Users Router™

— CarRouter™ —
: Har‘;ds*Oh: Dev;ces ]
802.11b PDA, PC ...

g — O Board Devices |
WCEfA

—

J

MOST, CAN Interface |

® Carrying Network @Automotive Engine and Parts

. . '—:| Door Lock Control etc. |
® HotSpot Combination ‘,____to‘;etzl d(,m ~ ; -
. ) ndication Daf

The CarRouter set in a vehicle is used as same as the PersonalRouter and communicates with
data stream at hotspots.
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Main Market of Mobile Wireless Internet
—  SWIFTCOMM.11 —

100
User’s demand Market | User’s demand
, - Separation L
» Waiting time: ~Se¢ AR - L. Waltlng time: ~Sec
o « Bit Cost: Even or léss ‘ i« Bit Cost: 1n$
S than 0.5 $
@
g Data Volume Data Volume
S 50 |- - ~kB - ~MB
,>., » Messaging + Stream Data
2 «IP Talk ~ (Music, Video)
= * High volume data
=
SWIFTCOMM IEEE 802.11b
10k 100k ™M 10M

Data Speed(bps)

*SWIFTCOMM.11 combined SWIFTCOMM with IEEE802.11b provides a reliable
authentication system.

New paradigm
— Personal Router & Car Router —
giltvggss ON SWIFTCOMM
= ‘\'\
“IP Through™ - Quick Access Time
Based EEES02.11b, \*+ IP Talk *Equivalent qualit}‘: P Soocified
Public Positioning to wired Network peciiie
? Wireless (MUR is the Point) *76.8kbpsxn  / Ne'twork
k) -153.6kbps /| (Simple)
=
=
=]
&)
S
=
o
= [ Browser | Cellular Phone Full Equipped
i ; / ; Network
\ Internet Packet/ IMT2000-DS )
Pseudo : (Public Use)
P N

Vehicular Speeds  —p
] (Packet data robustness, Quality)
*SWIFTCOMM.11 provides a new “ IP Through” based network with wide cover area and
accessibility at high vehicular speeds.
This means that a new wireless world with the function of IP Talk, P to P and etc. will be realized
and expected to contribute to leading IT industry.
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