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Abstract

This document discusses options and proposes an improved alternative for the definition of AP Service Load.  The rational for proposing the alternative is presented and future simulations are expected to confirm the validity of the improved and quantized AP Service Load measurement.
Background:

AP service load was approved and added to the TGk draft in September 03.  AP Service Load is a MAC layer measurement providing a relative indicator of the APs ability to service new STAs who may join the BSS.  The AP Service Load is currently defined as a counter in the MIB STA Counters Table:

"This counter shall be a scalar indication of the relative level of service loading at an AP. A low value shall indicate more available service capacity than a higher value.  The value 0 shall indicate that this AP is not currently serving any STA.  The value 128 shall indicate that the AP is operating at its target service loading. The value 255 shall indicate no additional AP service capacity is available or that this STA is not an AP."

Limitations of Current Definition:

Similar to the definition for RSSI, this measurement is not quantized except at the three points listed in the definition.  Implementation of a measurement implemented this way is likely to vary significantly between manufacturers so that measured values from different AP products may not be comparable.  Though this is also true for RSSI, history has shown that it has still evolved to be a very useful measurement.  

The main intended use for this measure would be to assist the roaming STA by providing some measure of current channel loading conditions on the set of channels the STA is considering for its next reassociation (handoff).  Selecting a channel with a weaker AP signal but low loading conditions may provide much better service to the STA than a channel with a stronger AP signal but operating at a saturated loading point.  In this way, a measurement of the AP Service Load will be most useful for mobile or roaming STAs.  For ease of installation and rollout of large WLAN infrastructure networks, most infrastructure providers tend to field local networks using a single selected AP product.  Exceptions to this rule abound.  As a result, the current definition for AP Service load for STAs roaming within a network of APs implemented with the same AP product will be able to compare reported AP Service Loads among the available APs and make the appropriate roaming decision.

Though the AP Service Load is defined as well as RSSI, it is still desirable to attempt to improve the AP Service Load definition to provide a more objective scalar value which would allow measurements from APs of different manufacturers to be compared and used to assist with the STAs roaming decisions.  InterDigital has considered various options to implement a simple metric which may be used to quantify AP Service Load.  Options which have been considered include:

-number of associated STAs

-Average CCA channel load

-number of deferred packets (CSMA backoff)

-rate of deferred packets

-MAC buffer occupancy

-average packet transmit delay.

The ideal channel loading measurement would include factors to capture the served traffic load (traffic which is successfully sent on the channel) and unserved traffic load (traffic which is queued or transmitted unsuccessfully and requeued).  Since CCA channel utilisation is the sum of served uplink traffic and served downlink traffic any good AP Service Load measure will be sensitive to CCA channel load.  Since the AP maintains transmit buffers for all STA downlinks a measure of the transmit buffer size for all downlinks would seem to be a good metric for downlink unserved traffic load.  The uplink unserved traffic load is likewise represented by the sum of all the uplink traffic buffers.  But since these are located in each STA and distributed throughout the BSS, it is not practical for the AP to have access to this information.

Our preliminary evaluations have indicated that average packet transmit delay in the AP is the best metric to use as a basis for AP Service Load.  Packet transmit delay is the time from the arrival of the transmit packet at the AP MAC layer to the time that that packet is successfully transmitted.  This transmit delay includes various components:

1. downlink MAC buffer delay:  this delay is sensitive to unserved downlink traffic load,

2. initial random delay for initial CSMA transmission: not sensitive to loading,

3. packet first deferral time:  sensitive to CCA channel loading since CSMA deferral is much more likely when channel loading is high,

4. packet second deferral time with larger contention window (CW):also sensitive to CCA channel loading since CSMA deferral is much more likely when channel loading is high

5. packet third deferral time with larger contention window (CW):also sensitive to CCA channel loading since CSMA deferral is much more likely when channel loading is high.


……AND SO ON……

We propose to average this delay for all AP transmitted packets over a 10-30sec time window to produce a single time value which can be scaled to 0-255 integer to represent AP service loading from 0 to 100%.

When averaged over all packets for all downlinks at the AP, this should provide a metric which is timely (responds quickly to loading changes) and is sensitive to three of the four components of channel loading.

Comments and Suggestions

We would like to poll the attendees for their impressions and comments concerning the use of AP transmit packet delay as a basis for AP Service Load.  

At next meeting we intend to present simulation results for measured AP transmit packet delay and will provide a suggested scaling suitable for the eight-bit AP Service Load value.
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