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When Power-over-Ethernet meets 802.11n: Not a pretty picture

Despite its inherently longer range in the wireless domain, IEEE 802.11n has a drawback: It can easily
consume more power than the IEEE 802.11af-203 Power Over Ethernet standard allows. This article
explains the challenges and how to work around them.

By Daniel Feldman, Microsemi
Wireless networks are wireless only up to a point: The access point, power cord, or electrical outlet.

Although data can flow without wires, power typically does notd at least not for anything but very short distances.
As a result, the free-to-roam promise sometimes cannot fulfilled in areas where plugging the access point into the
wall is easier said than done.

The tyranny of power cords was loosened considerably in 2003 when the IEEE adopted its Power-over-Ethernet
IEEE 802.3af-2003 standard. PoE was created to allow users to treat Ethernet devices in the same manner they
have treated plain old telephones for over 100 years: Just plug it and it works, even when there is a power failure.

PoE applications included |P phones, WLAN access points and network cameras that required 12.95W or less, as
this is the maximum power 802.3af-2003 allows a powered device to consume.

Being able to provide power to a WLAN access point over the same cable that carries the data onto the wired
network can drastically reduce make WLAN installation costs and provide service over much greater distances.

PoE includes the following basic mechanisms: Detection (to prevent powering non-powerable devices);
disconnection (to ensure power is removed from the line when the device is disconnected); protection (against over
current and voltage); and, a classification option (to allow the PSE to allocate power a-priory to devices that require
different power levels).
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It works very well up to a point. And that point is about to arrive.

Because the soon-to-be realized 802.11n standard consumes considerably more power than the 12.95 W
maximum of 802.3af-2003 we need a new solution for so-called "n" networks.

PoE and WLAN
Using Power over Ethernet, Wireless access points can be deployed in the location which makes most sense from
the RF connectivity point of view, without the constraint of locating the access point near an AC outlet.

This is because category 3/5/6/7 cables can be up to 300ft (100m). In addition to this, there is no need for a
specialized electrician to install Ethernet cabling infrastructure, as the PoE voltages never exceed 57V, and are
therefore considered to be SELV (separated extra low voltage) by Underwriters Laboratories.

So for Wireless LAN access points PoE provides ease, low cost and flexibility in installation. And it also allows
centralized power backup of the devices, as well as centralized and remote management.

For example, if an IT manager wants to reset a misbehaving access points, all that needs to be done is a PoE
power cycle. And with sophisticated PoE power sourcing equipment it is possible to schedule times of the day in
which the access points connected to the PoE power source will be turned off automatically.

Power sourcing equipment

802.3af-2003 specifies two types of power sourcing equipment (PSE): Endpoint PSE's (PoE switches) and
Midspan PSE's (or just Midspans). While PoE switches include both the data switching and the power injection
capabilities, Midspans are have only power injection capabilities.

This makes PoE switches more appropriate for greenfield installations, while Midspans are more useful to retrofit
existing networks to support PoE with minimal disruption. Midspans have three added advantages, specifically for
WLAN networks:

s Midspans come in various port counts, which make it easy to buy only the number of PoE ports needed to
power the WLAN access points required. Since WLAN APs are typically not deployed very densely,
Midspans with 1 to 12 ports are mostly used for WLAN applications.

s Unlike switches, Midspans are not replaced every three to four years but can last for over ten years, since
they include only the power functionality, which does not necessarily change

s In thin access point client deployments, in which the WLAN switch performs most of the functionality, there
is normally no direct link between the WLAN switch and the WLAN APs, and there is no need for special
data switches, meaning that adding Midspans is the only change needed in the network, minimizing
installation costs

IEEE 802.3 at PoEPIlus

In November 2004, in view of the limited power delivery capabilities of IEEE802.3af, and the market demand for a

higher power over Ethernet specification, the IEEE802.3 working group created the PoEPIus study group, that later

became the IEEE802.3at task force.

The IEEE802.3at task force has been since 2005 working to specify high power extensions to IEEE802.3af, which
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will allow devices to receive at least 24W, and potentially up to 51W.
IEEE802.3at, now in draft 3.0 and in working ballot, has the following modifications:

s Ongoing current is 600mA, instead of 350mA

s Minimum output voltage from the PSE is 50V instead of 44V

s Classification becomes mandatory, either via electrical pulses or via data communications using the Link
Layer Detection Protocol (LLDP) (li>Category 5 or better cabling is assumed, instead of Category 3,
reducing the loop resistance from 20ohms to 12.50hms

In addition to this, the task force is considering to allow powering devices using all 4-pairs present at category 5
and above cables, doubling the effective amount of power available to powered devices.

The applications the drove the standardization process were again Wireless LAN, Network Cameras and High-end
IP phones, but the new standard would enable a much bigger range of devices, such as IEEE802.16d WiMAX
subscriber stations, Fiber to the Home (FTTH) Optical Network Terminators and eventually laptops.

IEEE 802.11n and IEEE 802.3at

In parallel with the IEEE802.3at standardization, the IEEE802.11 working group crafted the IEEE802.11n standard,
which allows much higher wireless bandwidths using Multiple-Input/Multiple-Output (MIMO) technology, supporting
at least 108 Mbit/s over the air.

MIMO brings the promise to increase, in a given deployment, either the range or the effective bandwidth of the
wireless network.

And MIMO, with more radios per channel, requires more power.

IEEE802.11n-draft2.0 access points in the market consume between 16W and 18W, which is more than the
12.95W that IEEE802.3af supports. And with more channels to be supported per access point in the future as
much as 50W could be needed to power an access point.

Given the characteristics of IEEE802.11n optimal deployment, power can vary a lot depending on the specific
coverage range and bandwidth targets, High POE becomes invaluable to allow IT managers to not only deploy the
network optimally but also ensure that it can be managed in smart manners to save operating expenses.

For example, if a network is deployed so users can have specific responsiveness from the network, for applications
such as Voice over WLAN, but the concentration of users is variable, the IT manager can monitor traffic and
automatically configure the access points to shut down some of their radios, to save powering costs.

This is applicable in a trading floor or in a dining area, for example. Or even better, using data classification, an
access point can be told by the PoE system that the system no longer has power for it, and forces it to reduce its
functionality. This makes centralized management easier.

IEEE802.3at and IEEE802.3af interoperability
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But what happens if an IEEE802.11n access point, which requires 18W to operate is connected to an old
IEEE802.3af PSE? Every IEEE802.3at powered device must include an IEEE802.3af backwards compatible mode,
in which it performs partial functionality that must include letting the user know that it does not have enough power
to fully function.

In the case of IEEE802.11n access point, this can mean reverting to operation in IEEE802.11a or IEEE802.11¢g
mode, or working with less radios.

The role of midspans in IEEE 802.11n deployment
Since neither the IEEE802.11n nor the IEEE802.3at standards are ratified (11n ratification is expected in late 2008,
and 3at is expected in mid 2009), IEEE802.11n are not being adopted in great numbers yet.

But the early adopters of the technology do want to deploy it in an optimal fashion, and therefore need
pre-standard IEEE802.3at equipment.

In view of the lower cost and higher flexibility of the Midspan solution, it would be advisable for the IT managers to
strongly consider pre-standard IEEE802.3at Midspans, such as PowerDsine's 7001G to deploy IEEE802.11n
pre-standard infrastructure.

Conclusion

IEEE802.3at has powerful extensions to IEEE802.3af, allowing IEEE802.11n in an efficient manner which is
backwards compatible with IEEE802.3af. IT managers don't need to wait for the final standards to deploy MIMO
WLAN infrastructure that requires high power, and should consider Midspans as a bridge implementation.
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