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Typical use of the 802.22 Wireless Regional Area Networks (WRAN)
The Wireless Regional Networks for which the IEEE 802.22 standard is developed are expected to operate in low population density areas and provide broadband access to data networks using vacant TV channels in the VHF and UHF bands allocated to the Television Broadcasting Service in the frequency range between 54 MHz and 862 MHz while avoiding interference to the broadcast incumbents in these bands.  A typical application can be the coverage of the rural area around a village as illustrated in Figure 1 within a radius of 17 km to 30 km depending on the EIRP of the base station using adaptive modulation although the MAC should be able to accommodate user terminals located as far as 100 km when exceptional RF signal propagation conditions prevail.
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Figure 1   Typical application of the 802.22 WRAN standard

As indicated in the 802.22 Functional Requirement document (22-05-0007-47-0000_RAN_Requirements.doc), the capacity at the user terminal is expected to be of 1.5 Mbit/s in the downstream and 384 kbit/s in the upstream.  The service availability due to RF propagation is assumed to be at 50% of locations to allow the service provider to reach subscribers in fringe areas and 99.9% of the time to provide a reliable connection where it is possible.  The average spectrum efficiency over the coverage area is expected to be around 2 bps/Hz given the adaptive modulation parameters and the operating constraints described below, and assuming a 6 MHz TV channel bandwidth and a 40:1 oversubscription ratio resulting from the stochastic nature of the data network usage, this translates into a total of 255 user terminals that can be served by the base station per TV channel.

Figure 2 illustrates the main characteristics of the 802.22 WRAN standard relative to the other existing wireless network standards.
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Figure 2 Characteristics of the WRAN standard relative to other wireless network standards
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