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is often timing sensitive.

e 802.11 (WiFi) can have relatively limited resources.

e Previously considered game server/client resource allocation for WikFi.

e Now interested in split between game and other traflic.

Aim: Want to prioritise time-sensitive game traffic over other traflic, while retaining good performance for

other trafhc.

Observation: two types of congestion in WikFi — internal and external.

e Internal congestion arises from shared buffering.

e External congestion because medium is shared and MAC regulates access.

e 802.11e provides useful tools: multiple queues and tuneable MAC.
e 802.11e features we require are included in WME/WMM and 802.11n.

e Interstation traffic usually through access point.

Bianchi Models

802.11 MAC is randomised: concurrent transmissions are possible.

e Need to choose 802.11e parameters: CWyip., CWinag,, AIFS; and TXOP;.
e Use Bianchi-like model, extended to 11e.
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e m 1s number of backoff doublings between C'W,,,;,, and CWiaz,,

e ¢; is arrival prob (related to load),

e p;, is hold prob.

Testbed Results

Implemented in testbed with 6 game flows and variable numbers of competing flows:
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Even bigger improvements for downloads with shared queueing.

e In practice the game experience with the ADRA scheme is better.

e Without ADRA, gameplay unpleasant particularly when players meet.

ADRA Scheme

The Application Divided Resource Allocation (ADRA) scheme:

e Deal with internal congestion by using separate 11le queues.
e Deal with external congestion by assigning MAC parameters.
e Can do this at all devices, including access point.

e Classify packets into queues (e.g. packet size).
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Throughput for game flow/competing low when game traffic is Quake IV and competing traffic is saturated:

competing traffic throughput, n1=4, n2=6 x 1072

game throughput, n1=4, n2=6
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Can predict for a range of numbers of stations in each class. Model predicts small C'WW values good, but we
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Conclusions, Future and Related Work

e T'wo types of contention important.

e Use mix of queueing/MAC parameters necessary.
e Would like to generalise to other games.

e Would like to use better classification.

e Considering buffer tuning.
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