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IEEE 802.11n
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< MAC SAPOIIM =015 100Mbps Throughput XI#

<+ 802.11a¢2} compatibility &%

< Frequency Efficiency: at least 3bits/sec/Hz
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_ HT 1 Spatial Stream Mode ] | HT 2 Spatial Stream Mode )

Index | Modulation | Code | Data Rate Index | Modulation | Code Data Rate

Rate {Mbps) Rate (Mbps)

| BPSK 12 6.5 8 |[BPSK 12 13

‘QPsK 172 13 9 |aPsK 172 26

‘QPSK 3/4 19.5 10 | QPSK 3/4 39

[ 16-QAM 12 26 11 |16-QAM 12 52
116-QAM 34 39 12 | 16-QAM 34 78

¥ 64-QAM 213 52 13 | 64-QAM 23 104

| 64-QAM 3/4 58.5 14 | 64-QAM 3/4 17

.| 64-QAm 5/6 65 15 | 64-QAM 5/6 130

. Max/Optional Data Rate : 540Mbps (600Mbps w/ short Gi

1) 64QAM, 5/6 code rate
--2)-40MHz canalization
8] 4-antennas use
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[£2€ 802,11 Suludy

+MN S Mode (ref.: IEEE 802.11-05/0433)
- > Co-propose from Motorola, Nokia, Samsung
- * - VolIP & Huge Data Services for Mobile users
..~ >.SISO Mode with 40MHz BW

= ‘Maximum Data Rate: 130Mbps
Why care about handsets in 11n? .. _

end
- Siategy Aratics (Se 2004)
i Handsets will be the dominant 350 g O WO (30 20041

- Sncsieck Group (Oc. 2004). moderle S5enana (2}
WiF1 platform within a few years

andsets m

3¢6-

* Relegating handsets to the use of
© legacy WiFi will delay the
adoption rate of 11n
» ' Requirements to support handsets
are modest (not delay-inducing)

.+ Why l1n: new project would com
.. pletely miss market and raise inter
Workmg issues
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4 German research project with consortium of 10
contractors and 17 subcontractors

4 Focus: System concept for 1 Gbit/s wireless LAN

4 WIGWAM: 10/2003-03/2007

4 Funding: €8M, plus industry with €7M = total €15M

. & Sponsor: German Ministry
for Education and Research

4+ Coordinator: Gerhard Fettweis @Bﬁ?&:}iﬁ;ﬁ
Dresden
Vodafone Chair
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&

& Main Contractors

Technische
Universitat
Dresden

Vodafone Chair
¥

ALCAYEL

PHILIPS
SIERMENS
Mobile

LALMLERUHPYSIER

NOIA

TECHNISCHE
UNIVERSITAT
DRESDEN

0] JEidrs

T

2

v WIGWAM - Consortium

WIGWAR

Sub Contractors

- RWTH Aachen (Walke)

- TU Berlin (Wolisz)

~ Humboldt-Univ. Berlin (Meffert)
- Univ. Bremen (Kammeyer)

~ TU Cottbus (Weger)

- Univ Erlangen (Weigel)

- TU Hamburg-Harburg {Rohling)
-~ TU limenau (Haardt)

-~ TU llmenauw (Thoma)

- TU Karlsruhe {Wiesbeck)

- TU Karlsuhe (Zitterbart)

-~ TU Kunich (Eberspéacher)

-~ Univ. Uim (Bossert)

- Univ. Ulm {Lindner)

- FhG HHI {Boche)

- FhG IAS (Reichl)

- FhG-1ZM {Sommer}

Vodatone:Chailr
Hobile Communications Systerts

WEF ¥ Corbridgs, Gerhard Felwets and R rmer, 47, {15004

e
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1990 1992 1994 1996 1998 2000 2002 2004 2006 20C8
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«dw 1 Gbit/s at High Velocity

4 Freeway & Track information access
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4 using the IBMS-approach:
trade-off data rate vs. mobility
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Data Rate (Mbps)
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August 30, 2005/ NTT DoCoMo, Inc,

NTT DoCoMo Proprietary

; $ 1ST-2003-507581 WINNER

:D7.1 v1.0 System Requirements (2004.07.16)

i @ Peak spectral efficiency in connected sites of 10b/s/Hz/site in
wide area deployments for high load

| @ Peak spectral efficiency in isolated (non-contiguous) sites of
| 25 bis/Hz/site

Expenmental demonstration of peak frequency efficiency

of 25 bitsisecond/Hz

; » 2.5 Gbps using 100 MHz transmission bandwidth
P VSF-Spread OFDM radio access

!» 8-by-6 MIMO multiplexing

: » 64QAM data modulation

. » Turbo coding with coding rate of R = 8/9

38/41

LANS
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NTT DoCoMo Proprietaiy

Avwmeems 20 2005 /. NTT. DoCoMo, inc.
ifier ?

Base station . Pow

2.5-Gbps MIMO transceiver using off-
fine signal processing

No real-time, but signal transmission
performance is the same

Carrier frequency 4.635 GHz
Channel
. 101. 4 MHz
bandwidth RF and IF transmitter
MIMO 6-by-6 MIMO muitiplexing e and memory
Number of sub- | 1538 (65.919 kHz sub-carrier MOb"e station
carriers separation) }
OFDM symbol 16.170 psec (2048 samples)+
duration CP 2.087 psec {279 samples)
. 64QAM with Turbo coding
Data modulation with R = 8/9
S8
Signal detection QRM-MLD using ASESS RF and IF receiver

ETRI Mobile Telecommunication Research Divigion

and memories
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| @ 20032: IEEE 802.11a/g Baseband Modem JHg

4 @ 20043 ETRI S Xt 72400 918! 802.11nE Baseband Modem & MAC JHEt -

o Performance: 216Mbps Data Rate with 64-0AM

o Configuration: 2x3 MIMO-0FOM & Viterbi Decoder with.Virtual 320MHz
Clock Speed

© 20054 TGnSync2t WWISE®] Spec.0il I} Baseband Modem & MAC JH&

¢ 802.11n& XLt MAC 2& Y -

o IEEE 802.11i Security Module JH& o :

© 270Mbps Data Rate with 64-0AM & 5/6 code rate o 802.11alg Modem chip

ETRI Mobil T l communi atlonn arch Diviglon

@ 20054 TGnSync 2t WWISEQ] Spec.0ff IHE Baseband Modem & MAC JH &t
¢ 20/40MHz BW Dual-mode Discrete RF Module

o 802.11n2 X 2% Modem & MAC 28 iy

o [EEE 802.11i Security Module Ji&

o 270Mbps Data Rate with 64-QAM & 5/6 code rate

HDTV 3CH @ ZAI0] BO{FE AIHFE

ETRI Moblle Telecommunication Research Divislon A LAN
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- NolA: New Nomadic Local Area Wireless Access

Mobility

High

Enhanced\
IMT-2000 \
\

Low

Peak Useful Data Rate (Mb/s)

Extracted from ITU-R
Recommendation M.1645

E obile Telecommunication Research Division

3Gbps Nomadic WLAN )

- 8 100~500m 0ILH®! Home, Office & Hot-spot ESHOIA 120MHz HR =0
2 M 3.6Gbps MSSEE HB0HH ' o ;

» JoIP= 28 183 HEINT0 MHIAS ”?:ISIO! nglel 10101 Horizont:
2 Vertical Hand-over &% o

Celluiar Zone NolA Zone

ETRI Mobile Telecommunication Research Division LANGS!
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Requirements for NoLA System |

1 @ Frequency Band: 5GHz

& Bandwidth: 120MHz (40/80/120)

@ Service Coverage: Maximum 500m (Radius)

- @ ACCESS: OFOM TDOMA/TDD

- @ Handover: Horizontal (Fast] & Vertical Handover

~ © Modem Features

o Maximum Data Rate: 3.6Gbps

.. o Spectral Efficiency: 30.b/s/Hz

e o Modulation: BPSK, QPSK, 16-QAM, 64-0AM o
o Multiple Antenna Scheme: 8x8 (= 8x10) MIMO~0FIJM
o ¢ Channel Codec: LDPC

S e S

ET Mobile Telggommgnlgatlon Resgarch Dlvislo

ALl
TRl OISEMNNRE KMHSFMLANANZE 014
sk-lee@etri.re.kr
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