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Designation Number: 17
Document: IEEE Std. 802.11-2007

Classification: Unambiguous

Relevant Clauses: 11.2.1.5

Topic: Power saving

Interpretation Request #17:

I am requesting an "interpretation" of 11.2.1.5 (power management) of 802.11 2007.

The issue has to do with ListenInterval and MSDUs being buffered.

Between the "shall"s and "can"s, there is a wide range of possible behaviors that makes it very hard for systems trying to conserve power, especially in the embedded domain, including WSN. I have a bigger discussion below.

The main issue is that the STA and the AP cannot coordinate or agree on any parameter of behavior. For example, some APs will disassociate a STA if the ListenInterval is too long. They do not refuse the Associate, they just choose to disassociate the STA based on time from last interaction. The cost of associating again is very high in power/time, so this is very non-optimal. In the case of WSN nodes, a ListenInterval of many minutes would be reasonable. Coupled to all of this is the unknowns related to the MSDU buffering. It would be much better if the STA and AP could agree/negotiate the amount of buffering the AP would be willing to do. Some STAs would indicate that they want essentially no MSDU buffering since they expect data only when sending data. Others would like most recent data kept and others would like oldest kept. Some APs may use a global buffer, so cannot make assurances about buffering, which is what should be communicated. Finally, it would be preferable for the AP to be able to tell the STA that it has tossed data per the subsection (k) of 11.2.1.5.

See a more detailed explanation below. Thanks, Paul

The issue is that an AP is required (shall) to hold MSDU RX packets during the listen interval. But, most APs have limited space. So, this creates a problematic model made worse by the listen interval not being negotiated (the STA cannot ask what interval is OK). The problem is that many APs simply disassociate a STA if too much data arrives between accesses or in some cases too much. time (even though subsection (k) says they can just delete it). This creates an unwieldy system with highly unpredictable behavior. It clearly is not what you intended.

I believe that the optimal solution is to let the STA make a "lease" of space on the AP with an agreement to what happens if that is exceeded (newer data packets ignored, older ones ignored, disassociation). This would be very clean for all parties and since it would be negotiated (based on what AP was willing to do), both sides would be clear what the behavior was.

A less optimal solution is to at least find out how much memory will be allocated to storing that STA's RX data during the listen interval, and what policy the AP takes if that is exceeded.

As a somewhat related situation, it would be preferable if the STA could find out what the max listen interval the AP will support and whether it will disassociate a STA when there are too many STAs associating (that is, toss the least recently used/probed STA).

This all matters a lot to embedded systems of the WSN (Wireless Sensor

Network) type of use. Power management is far more severe than a handheld device, and scheduling is generally very precise as a result.

Further, most sensors do not expect any unsolicited RX data, so they can control the amount expected very accurately. The most disastrous case for an embedded system is to wake up and find they have been disassociated (because they have to stay power up waiting for the whole process (JOIN, AUTH, ASSOC)). If it happens occasionally, that is fine, but if it happens every time for the above reasons, that is a disaster. I expect a similar case can be made for PAN type devices that are not plugged in.

Interpretation Response #17
The specification of IEEE Std. 802.11-2007 is unambiguous and does not allow for negotiation of power save parameters upon association.



Abstract


This document is a response to the interpretation request made by Paul Kimelman on April 27, 2009.
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