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1 ARIB OFDMA Broadband Mobile Wireless Access System (WiMAXT™ applied
in Japan) ARIB STD-T94 Version 1.4

2 WiMAX 1.1 WiMAX

3 WiMAX R&D



AAA

Authentication, Authorization, Accounting

AAS Advanced Antenna System

AMC Adaptive Modulation and Coding

ASN Access Service Network

SR Access Service Network Gateway
BPSK Binary phase-shift keying

BS Base Station WiMAX

BS ID Base Station ID

BWA Broadband Wireless Access

CA Certification Authority

CINR Carrier-to-Interference plus Noise Ratio
CMIPv4 Client Based Mobile IPv4

CRSL Certification Requirements Status List
OSN Connectivity Service Network

EAP Extensible Authentication Protocol
EAP-AKA EAP — 3rd Generation Authentication and Key Agreement
EAP-TLS EAP — Transport Layer Security
EAP-TTLS EAP — Tunneled Transport Layer Security
FFR Fractional Frequency Reuse

FUSC Fully Used Subchannelization

HA Home Agent

H-NAP Home-NAP

H-NSP Home NSP

110T Infrastructure Interoperability Test
10T Interoperability Test

MIMO Multiple Input Multiple Output

MIOT Mobile Interoperability Test

MIP Mobile TP 1P

MRA Mutual Recognition Agreement

MS Mobile Station WiMAX




NAP Network Access Provider
NAP ID Network Access Provider ID Operator ID
NCT Network Conformance Test
NSP Network Service Provider
NSP ID Network Service Provider ID Operator ID
SEIRA Orthogonal Frequency Division Multiple Access
OMA-DM Open Mobile Alliance — Device Management
OTA Over The Air
P2P Point-to-Point
PCT Protocol Conformance Test
PF Policy Function
PICS Protocol Implementation Conformance Statement
PIXIT Protocol Implementation eXtra Information for Testing
PMIPv4 Proxy Mobile IPv4
PUSC Partially Used Subchannelization
QAM Quadrature amplitude modulation
QPSK Quadrature Phase Shift Keying
RCT Radio Conformance Test
RPT Radio Performance Test
RSSI Received Signal Strength Indication
Simple IPv4 IPv4
TSS & TP Test Suite Structure and Test Purposes
V-NAP Visited-NAP
V-NSP Visited NSP
Clearing House
Digital Divide
Hand-over Hand-off
Roaming

Roaming Out

Roaming In

Roaming Exchange




WIMAX

Mobile WIMAX
ARIB
IMT-Partnership
IMT-Advanced BWA Broadband Wireless Access
BWA WiIMAX WG Mobile WiIMAX
2007 12 Mobile WiMAX
ARIB STD-T94 Versionl1.0 2009 7 ARIB STD-T94
Versionl.5
ARIB STD-T94 WiMAX Forum WiMAX Forum Mobile
System Profile Release 1.0 WiMAX
WiMAX
WiMAX
Wi WiMAX Forum Mobile System Profile Release 1.0
ARIB STD-T94
2,695MHz 2,625MHz 2,582MHz 2,592MHz
2,695MHz 2,6256MHz 2,682MHz 2,592MHz
10MHz 5MHz
X1C X1D Xi1F XTW
( ) X1C XID XIF X7W
OFDMA TDD
BPSK QPSK 16QAM 64QAM QPSK 16QAM
RF ( ) 200mW
RF .
+2dBi 200mW
MIMO 2TX + 2RX 1TX + 2RX




WiMAX RF

2dB1 200mW
-1 2dBi 10dBi 200mW *1, *2
17dB1 10dB1 20dBi 200mW
20dB1 23dBi1 100mW
23dB1 25dBi1 63mW *2
17dB1 25dBi 23dBi 200mW
23dBi 25dBi 126mW
%1
*9: a« 1 )
-1 -2 -3
2dBi 25dBi -1
2dBi 10dBi
[ ] () 1
OFDMA
WiMAX OFDMA
3-3 3-3  WIMAX
PHS WIMAX
3-1 WiMAX 5-1 WiMAX R1
TELEC
) URL:

http://www.telec.or.jp/tech/05 equipment/t136 01.html




OFDMA

2008 9

2,5645MHz 2,625MHz
2,5645MHz 2,625MHz
+2x10°6
5MHz 4.9MHz
10MHz 9.9MHz
5MHz 12.5MHz
10MHz 25.0MHz
9kHz 150kHz 13dBm/1kHz
150kHz 30MHz 13dBm/10kHz
30MHz 1,000MHz 13dBm/100kHz
1,000MHz 2,5605MHz 13dBm/1MHz
17dBi
2dB1
2,5605MHz 2,630MHz 37dBm/1MHz
2,630MHz 2,635MHz 1.7% 4,338dBm/1MHz
2dBi 10dB1
2,505MHz 2,535MHz |  70dBm/IMHz
10dB1
2,505MHz 2,535MHz |  68dBm/IMHz
17dBi
2,5605MHz 2,635MHz 61dBm/1MHz
2,635MHz 2,630MHz 18dBm/1MHz
2,630MHz 2,630.5MHz 13 8/3.5 X 2,627
dBm/1MHz
2,630.5MHz 2,640MHz 21 16/9.5 x 2,630.5
dBm/1MHz
2,640MHz 2,656MHz 37dBm/1MHz
2,6556MHz 13dBm/1MHz
F MHz
5MHz
7.5MHz 8.0MHz
20 2.28x |A 7.5 dBm/1MHz
8.0MHz 17.5MHz
21 1.68x |A | 80 dBm/IMHz
A MHz
17.5MHz 22.5MHz
37dBm/1MHz
10MHz
15MHz 20MHz
21 32/19 x |A | 10.5 dBm/1MHz
A MHz
20MHz 25MHz




37dBm/1MHz
0.2
17dBi
2dBi 200mW
2dBi 10dBi 200mW
10dBi1i 20dBi 200mW
20dBi 23dBi 100mW
23dBi 25dBi 63mW
17dBi
23dBi 200mW
23dBi 25dBi 126mW
50 50
5MHz
5MHz | +2.4MHz 2dBm
10MHz
10MHz | +4.75MHz 0dBm
30dBm
2dB1
2dBi
1GHz 4n
1GHz 20n
2dB1
2dBi
9kHz 150kHz 54dBm/1kHz
150kHz 30MHz 54dBm/10kHz
30MHz 1,000MHz 54dBm/100kHz
1,000MHz 2,5605MHz 47dBm/1MHz
2dBi 10dBi1
17dBi
2,505MHz 2,535MHz |  70dBm/IMHz
10dB1
10dBi
17dBi
2,5605MHz 2,635MHz 68dBm/1MHz
17dBi
61dBm/1MHz
2,505MHz 2,5635MHz




3.6bms 1.35ms

3.56ms 1.45ms

3.45ms 1.55ms

3.3bms 1.65ms

3.25ms 1.75ms

3.15ms 1.85ms

3.05ms 1.95ms

2.95ms 2.05ms

2.85ms 2.15ms

2.75ms 2.25ms
10us 90us
10ps 130ps

2,575MHz 2,595MHz
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OFDMA

()

WiMAX Forum

Forum

UQ-I0T
UuQ

2009 4 28

ey

2
BS

ARIB WiMAX
WiMAX Forum
uQ
WiMAX Forum
WiMAX Forum
CA X.509
UQ WiMAX Certification
( ) WiIMAX (Rev.0.3
WiMAX
IP
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PSE

(4)

WiMAX AC
AC

Mutual Recognition Agreement (MRA)
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MRA
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WiMAX /2008 10
WiMAX
WiMAX
TELEC
http://www.telec.or.jp/
) DSPR
http://www.dspr.co.jp/
)
http://www.chemitox-emc.co. jp/
TUV
http://www. jpn.tuv.com/jp/jp/
) UL Japan UL
http://uljapan.co.jp/
JATE
http://www. jate.or.jp/
) DSPR
http://www.dspr.co.jp/
)
http://www.chemitox-emc.co. jp/
TUV
http://www. jpn.tuv.com/jp/ip/
) JET
http://www.jet.or.jp/
) JOA
PSE http://www.jga. jp/
) JECTEC
http://www. jectec.or.jp/
TUV
http://www. jpn.tuv.com/jp/ip/
) COSMOS
http://www.safetyweb.co. jp/
JUL Japan UL
http://uljapan.co.jp/
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URL:http://www.tele.soumu.go.jp/j/equ/tech/type.htm
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JATE
53 56 TUV
98 187 DSPR
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JATE /P.5/

° URL:

http://www.soumu.go.jp/

20




http://law.e-gov.go.jp/htmldata/S59/S59H0O086.html

http://www.soumu.go.jp/joho_tsusin/tanmatu/index.html

http://www.soumu.go.jp/joho_tsusin/pdf/kijyun_m.pdf
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(2008 10 )
URL

JET http://www.jet.or.jp/
JQA http://www.jqa.ijp/
JECTEC | http://www.jectec.or.jp/
TUV http//www.tuv.com/jp/
COSMOS | http://www.safetyweb.co.jp/
UL http://uljapan.co.jp/

URL

http:/law.e-gov.go.jp/htmldata/S36/S36H0O234.html

http:/law.e-gov.go.jp/htmldata/S37/S37SE324.html

http:/law.e-gov.go.jp/htmldata/S37/S37F03801000084.html

http://www.meti.go.jp/application/ONESTOP/e-Gov-URL-Link.htmI#a85

http://www.meti.go.jp/policy/consumer/seian/denan/index.htm
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MRA(Mutual Recognition Agreement )
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MRA
WiMAX
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MRA MRA

URL: http://lwww.tele.soumu.go.jp/j/fequ/mra/index.htm
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(2008 10 )

TELEFICATION B.V.

Edisonstraat 12A, 6902 PK Zevenaar, The
Netherlands
URL: http://www.telefication.com/

CETECOM ICT Services
GmbH

Unterturkheimer Str. 6-10, 66117
Saarbrucken, Germany

URL:http://lwww.cetecom-ict.de/

BABT

Churchfield Road, Walton- on- Thames,
Surrey KT12 2TD, United Kingdom
URL: http://www.babt.com/

Phoenix Testlab GmbH

Konigswinkel 10,32825 Blomberg, Germany

URL:http://www.phoenix-testlab.de/en/index.jsp

KTL

Saxon Way, Priory Park West, Hull, HU 13
9PB, United Kingdom
URL: http!//www.ktl.com

EMCCert Dr. Rasek GmbH

Boelwiese 5, 91320 Ebermannstadt,
Germany

URL: http://www.emcc.de/

WiMAX Forum
WiMAX
WiMAX Forum
507 2008 3

WiMAX

WIMAX Forum

2001 6 NPO

IEEE802.16

IEEE802.16
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WiMAX WiMAX Forum
Designated Certification Laboratories
WiMAX Forum CERTIFIED
WiMAX Forum

oy

WiMAX

« PICS (Protocol Implementation Conformance Statement)
IEE802.16 WiMAX

+ PIXIT (Protocol Implementation eXtra Information for Testing)

+ CRSL (Certification Requirements Status List)
WiMAX Forum

A/B/C/D/E/N
o TSS&TP (Test Suite Structure and Test Purposes)
PCT
(2) WiMAX
WIiMAX WiMAX Forum
WiMAX Forum

WiMAX Forum 2011
940
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e Spain AT4 Wireless

- US AT4 Wireless
* Korea Telecommunications Technology Association(TTA)
e China China Academy of Telecommunication Research (CATR)

e Taiwan Advance Data Technology Corporation (ADT)

Telecom Technology Center — Compliance Certification Services Inc.
(TTC-CCS)

. EROWIMAXERESH

Mobile WiMAX Certification Labs

(3
5 PCT/RCT/MIOT/RPT/NCT/IIOT
RCT PCT MIOT 3

28



RCT (Radio Conformance Test)

PCT (Protocol Conformance Test)

MAC
BS MS
BS MS
MIOT (Mobile Interoperability Test)
RPT (Radio Performance Testing)
MAC 802.16
WiMAX Forum

NCT (Network Conformance Test)

IIOT (Infrastructure Interoperability Test)

29



R1

MAC

PHY

MAC

R1

R1
Mobile Station (MS) Base Station(BS) RF
PHY
WiMAX

Mobile Station (m

Base Station

R
CINR RSSI
FUSC PUSC
MIMO
HO
IPv4 1Pv6

WiMAX WiMAX

30



WiMAX R1

10MHz 5MHz

2,68TMHz 2,684MHz 2,590MHz

X7TW

QPSK 16QAM 64QAM
QPSK  16QAM

1/2 2/3 3/4 5/6
RF +23dBm 200 W

+2dBi
10dBi
25dBi 20dBi
25dBi 23dBi

MIMO SISO, MIMO

Down Link : 29 Up Link 18
WiMAX

DL UL Symbols
3.05 mS 1.95mS

X1C X1D X1F X7W

31



CSN R2

CSN CSN
CSN R2
R2 Mobile Station (MS) Connectivity Service Network CSN
IP
DHCP DNS) VPN IPsec
WiMAX CSN
e MS IP IP
[ ]
® AAA AAA
[ ]
® ASN-GW
[ ]
® Roaming CSN
® ASN
[ ]
> P2P IP VoIP
MS = CSN 1P
WiMAX

AAA Server DHCF Server

2T VT o @

Mabile Station @ ASN-GW V
i'-i't_ Gateway
Base Station ' _
p
{ mmfi>
\'—'\-._\_

CSN
CSN R2
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WiMAX EAP Extensible Authentication Protocol

MS

MAC
WiMAX

® EAP-TLS EAP - Transport Layer Security

MS

® EAP-TTLS EAP — Tunneled Transport Layer Security

MS 1D

AAA

® EAP-AKA EAP 3rd Generation Authentication and Key Agreement

3
WiMAX
[ ]
MS AAA

WiMAX Forum
AAA CA
® MAC
MAC

SIM
X.509
CA Certification Authority
MS
DHCP
MAC
WiMAX
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STAGE

WiMAX
WiMAX WiMAX
USB CPE WiMAX
WiMAX
WiMAX USB
CPE
WiMAX ID Password
WiMAX

ID Password

ID Password ROM
PC
WiMAX
ID Password
ID Password
3
WiMAX
ID Password
WiMAX

OMA-DM ID
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ID Password WIMAX
R1
R
R1 ID ID
Home NAP-ID HNAP-ID Visited NAP-ID
VNAP-ID
BS BS-ID(48bit) DL-MAP 24bit
ID HNAP-ID MS
NAP-ID WiMAX
IEEE ID NAP-ID
ID
NAP-ID HNAP-ID
HNAP-ID
VNAP-ID VNAP-ID
OTA
VNAP-ID
VNAP-ID NAP-ID
NAP-ID

BS
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NAP-ID WiMAX
BS-ID 24bit
24bit
BS-ID
WiMAX
ID
CSN R2
CSN R2
STAGE 1 CSN
STAGE 1
AAA AAA
STAGE WiMAX
EAP-TLS
EAP-TTLS
X.509 WiMAX CA
ID ID
Realm
VNAP-ID

ID Password

WiMAX

36
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BS-ID



ID Password WIMAX
STAGH
Operater ID |IEEE
NAP-ID
ID Password
ID Password
. CSN
EAP-TTLS WiIMAX Forum
VNAP-ID

EAP-TLS WiIMAX Forum V-NAP)

CSN ID Password
STAGE 1 VNAP-ID AAA EAP-TTLS
R5 AAA = AAA
VNAP-ID
CSN
ID Password AAA EAP-TTLS TLS
Relm HNAP
ID Password
10T STAGE 2
STAGE 2
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ID Password

ROM
ROM

Password

ID

ID

STAGE 1
STAGE 1

STAGE

X.509 WiMAX

ID

Realm

CSN

VNAP-ID

STAGE 2

ROM WIMAX

ID Password

WiMAX ID
ROM OMA-DM
CSN
WiMAX
ROM
Plug&Play
CSN
AAA AAA
WiMAX
EAP-TLS
EAP-TTLS
CA
ID Realm
VNAP-ID
AAA
OMA-DM
OTA

CSN
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STAGE 1

WiMAX

I0T
WiMAX

ID Password ROM WiMAX
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ID Password ROM

WIMAX

STAGH
Operater ID IEEE
NAP ID
CSN
ID Password
ROM VNAP-ID
V-NAP)
ID @ Relm
ID CSN ID Password
AAA EAP-TTLS
R5 AAA = AAA
STAGE 1
EAP-TLS WIMAX Forum CSN
ID Password AAA EAP-TTLS TLS
VNAP-ID
Relm HNAP
VNAP-ID
CSN OMA-DM
CSN OMA-DM
WiIMAX OMA-DM 1D
Password NAP-ID OTA
STAGE 1 STAGE 1
STAGE 2
10T
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WiMAX
WiMAX
WiMAX
WiMAX
WiMAX
R1
CSN R2
STAGE
[ ]
[ ]
° WiMAX
[ ]
I0T
PCT MAC
R1 MIOT
R2

WiMAX
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WiMAX

WiMAX

WiMAX

ID
STAGE

WiMAX

RCT

CSN
IP

NCT



I10T

STAGE 10T
WiMAX SI
10T
WiMAX
® WiMAX PC WiMAX
PC
oS
OMA-DM CSN
OMA-DM CD-ROM

® CPE Proxy

ID Password
CPE
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WiMAX
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