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IEEE Standards

RAN “Regional Area 
Network”

IEEE 802.2210-30 km
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Characteristics of 802.22 WRAN: US: Base station power: 4 W
Antenna height: 30 m

Base station power: 100 W
Antenna height: 75 m

Antenna height: 30 m
10 km coverage radius

30 km
23 km

16 km

16 QAM
64-QAM

g

QPSK

16-QAM

Max throughput per 6 MHz:
23 Mbit/s (net: 19.44 Mbit/s)

User terminal (CPE) power: 4 W
antenna height: 10 m
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802.22 WRAN

WRAN BS
4 Watt

WRAN CPE
4 Watt

10 m outdoors

30 m

WRAN edge 
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Radius of detection 
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802 11 Detection threshold levels to802.11 Detection threshold levels to 
coexist with 802.22

• Required 802.11 detection threshold in 6 MHz to limit the 
802 22 devices desensitization to 3 dB802.22 devices desensitization to 3 dB
– Detection threshold = -90.8 dBm  (BS transmitted signal)
– Detection threshold = -88 dBm (CPE transmitted signal)
– Detection threshold = -104 dBm (BS signal received at CPEDetection threshold  -104 dBm (BS signal received at CPE,

10 m height)
– Detection threshold = -120.9 dBm (BS signal received at CPE,

1.5 m height)
-120.9

To be able to detect the downstream 
burst from the distant BS sending 
the DS/US-MAP
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Spectrum EtiquetteSpectrum Etiquette
• different operating channel for overlapping or adjacent cells
• different first backup channel• different first backup channel

6,  4,  2,  5,  7 8,  5,  2,  4,  7 6,  4,  2,  5 8,  5,  2,  4

1,  2,  7 3,  4,  2,  6,  73,  7,  2,  5,  8 7,  5 3,  4,  63,  2,  5,  8
1 2

5,  6,  2,  7,  84,  8,  2,  6,  7 5,  6,  2,  84,  8,  2,  6
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Channel re useChannel re-use

• Techniques for channel re-useq
– CDMA: limited signal discrimination (X <25 dB)
– OFDMA: average signal discrimination through FFT (25 < X  <35 dB)

TDMA: very high signal discrimination (X > 35 dB) with– TDMA: very high signal discrimination (X > 35 dB) with
appropriate time buffer to remove channel time spread

Given the potential large dynamic difference between fixed 
and portable applications, TDMA will be required.
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Terrestrial geolocationTerrestrial geolocation
Vernier-1     

Downstream

BS 
Vernier-2

CPE
1    Upstream CBP burst

Vernier-3
CPE

2    

Vernier-1     

• Besides satellite-based geolocation, the 802.22 standard 
includes terrestrial geolocation using inherent capabilities of 
the OFDM based modulation and the coexistence beaconthe OFDM based modulation and the coexistence beacon 
protocol bursts transmitted and received among CPEs

• Propagation time measured between BS and its CPEs and 
CPE f h ll i Fi Ti Diff f
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among CPEs of the same cell using Fine Time Difference of 
Arrival: TDOA
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802.22 Spectrum Manager
P li iCh l S t M t PoliciesChannel Set Management Subscriber Station 

Registration and Tracking
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Conclusions

• Current 802.11 CSMA-CA based detection thresholds 
are not sufficient to enable coexistence with 802.22are not sufficient to enable coexistence with 802.22

• 802.22 has established spectrum sharing techniques 
that can be readily adapted to enable coexistence with 
th 802 t h l iother 802 technologies

• 802.22 spectrum manager is capable of autonomously 
deciding which coexistence mechanism to use and howdeciding which coexistence mechanism to use and how

• 802.22 has developed a basic interface for incumbent 
database service

• 802.22 will consider providing interface between its 
spectrum manager and 802.19 coexistence manager
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