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Countries around the world are requiring that 5 GHz wireless LAN (WLAN) devices 
support the latest Dynamic Frequency Selection (DFS) standards. DFS prevents 
interference with military and civilian radars by moving WLAN transmissions out of the 
channels used by the radars when radars are present. Because the affected spectrum varies 
by country, WLAN chipsets must implement a highly detailed and adaptable compliance 
mechanism.

DFS requirements are crucial for new-generation WLANs based on the IEEE 802.11n 
standard. To a large extent, 802.11n was devised to provide the higher throughput capacity 
needed for more robust WiFi applications, such as Voice over IP (VoIP) and multiple, 
simultaneous, real-time, high-definition video streams. These high-performance, latency-
sensitive applications require reliable throughput without interruption. With many 
bandwidth limitations and interference sources in the 2.4 GHz band, 5 GHz spectrum is 
essential for these applications.

To accommodate wireless networking needs, most countries have opened up parts of the 
spectrum once reserved for civilian and military radars-with the caveat that radar still 
owns the right of way. Thus, the performance 802.11n WLANs operating in 5 GHz depends 
on DFS compliance.

11n Squeezed at 2.4 GHz
Based on the use of 40-MHz channels at 2.4 GHz, 11n enables 300 Mbps of throughput — 
enough for the most demanding combination of multimedia applications envisaged today. 
The 2.4 GHz band can fit up to three non-overlapping 20-MHz channels and one non-
overlapping 40-MHz channel. Keep in mind that only one 40-MHz channel is needed to 
achieve 300 Mbps throughput. The reality is quite different, however, because 2.4 GHz 11n 
networks usually suffer bandwidth limitations due to the presence of legacy wireless 
devices (802.11b and 802.11g, as well as Bluetooth and some common household 
appliances).

The bandwidth limitations stem from 11n protection mechanisms for legacy networks. 
When 11n devices operate in the presence of legacy traffic, the 11n devices restrict their 
behavior in specific ways:
■ 11n’s intolerance bit enables a STA to signal the AP that a legacy network that is unable to 

decode 40-MHz traffic has been detected. The AP then backs down to 20-MHz operation. 
This mechanism operates only in the 2.4 GHz band, allowing 11n devices to use the bit to 
reduce interference with Bluetooth connections.

■ Clear-channel assessment (CCA) applies the existing WLAN listen-before-talk rule to the 
bandwidth needed for 40-MHz channels. Before transmitting via a 40-MHz channel, a 
device must check so see whether a legacy network is using the spectrum. If legacy traffic 
is detected, the 40 MHz operation is not allowed.

■ The 11n politeness mechanism also lowers the threshold for prohibiting use of 40-MHz 
channels. Any legacy data traffic that overlaps a potential 40-MHz channel triggers a 
30-minute restriction to 20-MHz operation only. 

The success of 11g means that legacy WLAN devices – perhaps as many as half a billion 
worldwide– operate in virtually every corner of the 2.4 GHz spectrum. Anyone expecting 
2.4 GHz 11n networks to find much opportunity for 40-MHz channels is therefore being 
optimistic.

Rather than two 40-MHz channels, 11n networks can realistically be expected to provide 
only three non-overlapping 20-MHz channels at 2.4 GHz—just like 11g networks. 
Maximum 802.11n PHY throughput for a 20-MHz channel is 150 Mbps. Actual TCP/IP 
throughput is a bit more than half that value, and the maximum throughput is further 
reduced by the many competing devices that operate in and interfere with the 2.4 GHz 
band.
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Equally important for latency-sensitive applications are the effects of throughput bottlenecks 
and interference on moment-to-moment reliability. While short interruptions in data 
transfers are only slightly annoying, interruptions in telephone conversations, streaming 
video and music, and video game playing quickly become intolerable. Dropouts in these 
services not only reflect badly upon a particular product, they may cause consumers to reject 
the whole concept of multimedia wireless networking. 

The good news, though, is the use of 5 GHz spectrum can avoid the problems described here.

5 GHz Fulfills the 11n Promise
The 5 GHz band has fewer interference sources and enough spectrum to avoid interference 
that does occur. Given this spectrum flexibility, 11n at 5 GHz does not require protection 
mechanisms for legacy devices. 

The 5 GHz band offers up to 24 non-overlapping 20-MHz channels, depending on a 
country's regulatory policy. (The exact spectrum and number of non-overlapping channels 
varies from country to country and must be managed appropriately by the WLAN system.) 

As a result, 5 GHz 11n networks have few, if any, latency issues, and devices operating on 
5 GHz should be able to find vacant 40-MHz channels. 5-GHz networks thus deliver 
300 Mbps maximum PHY throughput in 2-stream configurations. Four-stream 
configurations can boost throughput to 600 Mbps.

Such high-throughput, low-latency 5 GHz connections are ideal for media streaming and 
similar real-time applications. Meanwhile, the 2.4 GHz band serves most data-transfer tasks 
quite well and can continue to readily handle basic networking applications. 

These considerations have led Microsoft to award premium Vista logo ratings only to dual-
band wireless LAN products. As Microsoft recognizes, 5 GHz throughput is essential for 
wireless support of the high-performance media services featured in Windows Vista.

DFS Compliance Enables Full-Spectrum 5 GHz 11n
Taking advantage of the 5 GHz spectrum made available by various countries depends upon 
compliance with these countries' DFS regulations. As noted earlier, these regulations vary by 
country, and WLAN chipsets must comply with each country's variations. 

With DFS, an access point (AP) monitors the spectrum and selects a frequency for operation 
that is not already in use by a radar system. The AP must continually monitor the radio 
environment for radar presence. If radar is detected, the AP must cease all transmissions 
within the required time period and dynamically recommence operation on another channel.

DFS is mandatory for certification of both stations and APs operating across the available 
5 GHz spectrum in Europe (ETSI) and the USA (FCC). Japan enforces requirements for DFS 
that are based on FCC rules with minor deviations. Various other countries require the DFS 
radar avoidance mechanism with their own slight modifications. 
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Compliance dates, like the DFS requirements themselves, vary by country (Table 1). The 
European Union was the first to require DFS compliance and now targets April 2009 for 
compliance to an updated version of the standard. This version of the DFS specification 
adds new radar types that differ from those specified in the FCC tests.
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Atheros Provides Immediate DFS Compliance
Atheros implemented its first DFS solution approximately 5 years ago and is the first WLAN 
chipset vendor to meet ETSI requirements. 

Atheros DFS solution for new 802.11a and 802.11n products meets the ETSI V1.4.1 and FCC 
DFS requirements now, as well as other DFS specifications around the world. This immediate 
compliance enables 802.11n WLAN products based on Atheros solutions to get certification 
and operate safely across the entire 5 GHz band worldwide today (Table 2).

The 11n future, available now
To deliver the most satisfying performance expected of 11n WiFi networks, 5-GHz operation 
is required. Consumers will justifiably see its performance as superior. Atheros’ dual-band 
2.4/5 GHz solutions deliver this superior performance today with full, worldwide DFS 
compliance.

For more information about regulatory issues and the worldwide regulatory status of 
WLANs, please consult http://www.atheros.com/pt/whitepapers/
Atheros_Regulatory_whitepaper.pdf.

Region Standard Version

USA
FCC  Part 
15.407

FCC  Test  Procedure 
06-96A1

EU 
(30  Countries)

ETSI  EN  301
893

1.4.1

Japan TELEC February 2007

Other  Countries 
(Singapore,  Korea,  
Argentina,  Brazil,  

Israel,  etc.)

ETSI  or  FCC 1.4.1

Table  2:  DFS  Version  and  Implementation  Deadlines
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