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802.22
Parameters Specification
Frequency range 54-862 MHz
Multiple access OFDMA

802.11af
Parameters Specification
Frequency range 54-862 MHz
Multiple access CSMA

Payload modulation

QPSK-OFDM, 16QAM-OFDM,
64QAM-OFDM

Payload modulation

QPSK-OFDM, 16QAM-OFDM, 64QAM-
OFDM, 256QAM-OFDM (Option)

FEC coding rate

112, 213, 3/4, 5/6

FEC coding rate

1/2, 213, 3/4, 5/6

Transmit EIRP

4W (maximum) for BS in US

Transmission rate

4.54-22.69 Mbps

FFT mode

2048

Number of FFT-points 128
Number of effective subcarriers | 114
Based 802.11ac operational 40 MHz

bandwidth

Number of effective
subcarriers

1680

Nominal bandwidth

5.33 MHz (6/7 MHz) ,7.11 MHz (8 MHz)

Number of subchannels

60 (24 data carries and 4 pilot
carriers each)

Downclocking factor from
802.11ac 40 MHz bandwidth

7.5 (6/7 MHz), 5.625 (8 MHz)

Carrier spacing

3.35 kHz

Maximum number of spatial
stream (NSS)

4

Symbol period

298.655 us

Cyclic Prefix (CP) Modes

3.0/ 6 us (6/7 MHz), 2.25/ 4.5 us (8MHz)

Cyclic Prefix (CP) Modes

1/4,1/8, 1/16, 1/32

Maximum net throughput
(Mbps)

17.91 (1/4), 19.35 (1/8), 20.79
(1/16), 21.51(1/32)

Duplex

TDD

13
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Maximum net throughput

Mandatory 20.0 Mbps

(6/7 MHz, 64 QAM, R=5/6,
NSS=1,CP=3.0 us),

Optional 426.7 Mbps

(24/28 MHz, Base 256 QAM, NSS=4,
R=5/6, CP=3.0 us)
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IEEE 802.11af/a based
TVWS/2.4G access point/tablet
terminal

Prototype Overview Prototype Inside

White space LTE eNB and wireless
adapter

IEEE 802.15.4m NB-OFDM

IEEE 802.22 radio for regional area network ,
(Demonstrated Super WiFi Summit and NAB show) radio for sensor networks
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Place Period Members Overview
Singapore trial 2011/03- Singapore IDA, NICT, I2R, Huawei, MIT Lab, Spectrum sensing, geo-location database access,
2011/04 Energy Market Authority propagation characteristic, transmission test.

Isle of Bute 2011/04- Univ. Strathclyde, BT, BBC Research and Provide a rural broadband trial network that would use
Development, Steepest Ascent, Berg Design and white space radio spectrum to provide broadband
Netpropagate connectivity to a small community on the south part of

the Isle of Bute, Scotland.
UK Cambridge 2011/06- Arquiva, SpectrumBridge, BT, Adaptrum, Nokia, Geo-location DB access, Remote monitoring and
2012/04 BBC, Virgin Media, Microsoft, Cambridge control of the TVWS base station radios, Provision of

Consultants, Neul, Alcatel-Lucent, Samsung, broadband internet access to invited end users.
CRFS, DTG, CSR, BSkyB, The Technology City center coverage test, Rural connectivity test, M2M
Partnership scenario test.

Singapore 2012/04- I2R, MicroSoft, StarHub, Nuel, Adaptrum, Power To deploy White Spaces technology pilots in

Commercial Automation, Singapore Island Country Club (SICC), | Singapore, thereby accelerating the adoption of White

Pilots Spectrum Bridge, ZDW, Grid Communications, Spaces technologies globally.
Terrabit Networks, NICT, Eurokars Group, Sentosa,
HDB, NexWave,iconectiv

Helsinki 2012/08- Turku univ. of applied sciences, Univ. of Turku, Algorithms for geolocation database, measurements
Aalto Univ. , Digita, Fairspectrum, NOKIA, Finnish and simulations, value chains and ecosystems
communications Regulatory Authority

Kenya 2013/02 Kenya MIC, Indigo, Adaptrum, Microsoft Utilize TV white spaces and solar-powered base

stations to deliver broadband access.
South Africa 2013/03 ICASA, TENET, eSchools Network, WAPA, Delivery broadband Internet service to ten schools
Cape Town Comsol, Google within a 10 kilometer radius.

Copyright © 2014 Kyoto University and NICT. All Rights Reserved
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=:&7K(BS)—EE(CPE) 12.7km
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X SRER

RER 1

IEEE802.22L AT LIZ KA RIBBHGIEER A7 —

Y

b\ R—2 EIHR O EIR AT BE AR EE A ER
System IEEE 802.22 PHY/MAC
Carrier frequency 470-710 MHz

Channel bandwidth 6 MHz

Signal bandwidth 5.6 MHz

TRX/PA unit output 1 mW/1W

Modulation

QPSK, 16-QAM, 64-QAM

Error correcting code Convolutional code

(coding rate: 1/2, 2/3, 3/4, 5/6)

Multiple access OFDMA
FFT size/clock 2048 point/6.86MHz
E .- KB 2
ERAEE Afr=R
o |IEEE802.223 AT LAIZ KD EARA L A—F b/ N R—
EBEERANEES— > [El#R +IEEE802.11aflZ & HEEARLANT ) 7 Hi 58 + Wi-
FI(IEEE802.11b/g/n) &SR 7 Ut R B i B
System IEEE 802.11af PHY/MAC
\ IEEE802.11af## Carrier frequency 470-710 MHz
‘ R Channel bandwidth 6 MHz
TVHRIAFRR—2OFIA w RO MMLAN __ Signal bandwidth 4.83 MHz
""""""""""""""""""""""""""""""" . MR TX power 10 mW
T Rey IU? ) E Modulation BPSK, QPSK, 16-QAM, 64-QAM
R—r  |IEEE802.22& IEEE 802, 11le/” Error correcting code Convolutional code
IEEE 802 11af 2 = (coding rate: 1/2, 2/3, 3/4, 5/6)
|EEE 802.22 | ‘ |EEE 802.11af ‘ f MuTtiple access CSMA/CA
6.3km /“-}7 200m® — . Multiplexing OFDM
= o EER =s FFT size/clock 128 points / 5.33 MHZ
BE K2 — (HHH) ,mk.qﬁ(mm)
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C)F?:om Home Consumers Licens
[ S ]

Indapendant regulator and competition authority
for the UK communications industries.
Enter your search term hera

Consultations + Broadcasting v Spectrum » Telecoms v Dataand research v+ Enfo

Home | Stakeholders | Spectrum ! TV White-spacas | TV White Spaces Pllot

TV White Spaces Pilot

News Update

Spectrum Bridge, Nominet, BT, Fairspectrum iconectiv and Microsoft have signed
database provider contracts for the pilot.

Woe are nearing the end of the first tranche of database qualification. Subject to the last stages of
the process going smoothly, we anticipate having a small number of databases operational in
the near future. We will announce the names to you as soon as we can,

A number of manufacturers are planning to provide white space devices for use in the pilot.
These include Carlson Wireless; Meul; Adaptrum; 6Harmonics; Sinecom; and Mediatek.

The ETS| BRAN committee has now reviewed the comments made during the Public Enguiry
phase of the E75! Harmonised European Standard for white space devices (EN 201 598). They
have produced a revision of the standard taking most of these comments into account and
submitted the document to the National Standard Organisations for a vote. If the vole is
successful, the document will be delivered to the European Commission by the end of May 2014
for citation in the Official Journal in August 2014.

If you want to run a trial, you will need to complete a trial application form and a device
:;ompliance form. Please get in touch to discuss proposed trials and we will set up a meeting
with you.

For all pilot correspondence, please email us via our dedicated TV White Spaces inbox:
TV.WhiteSpaces@ofcom.ong.uk
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