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Abstract

This submission proposes a new traffic class for 802.11 QBSSs associated with a hybrid coordinator: express data. This traffic class is inherently multicast and characterized by prior reservation of guaranteed medium access. The hybrid coordinator initiates contention-free express data periods with at a predetermined interval and provides transmit opportunities, each for a duration previously reserved. The intent of express data is to support streaming data whose latency requirements are similar to isochronous data as specified by IEEE Std 1394-1995.

A class of applications exists (the preeminent examples are streaming audio and video) with the following requirements:

· Accurate clock synchronization among the peer entities that send and receive data streams;

· Bounded (and relatively modest) latency for the delivery of data streams; and

· Reliable delivery of the data streams within the latency bounds.

For these streaming applications, not only is late data useless to the recipient but it is actually detrimental to prudent use of the medium. I suggest that the quality of service facilities described in P802.11e Draft 1.0 do not meet the requirements for streaming data because they do not guarantee timely, periodic access to the wireless medium. Quality of service, as defined now, provides only statistical access—and the hybrid coordinator is free to implement an algorithm of its choosing as it attempts to satisfy the needs of different traffic specifications.

To remedy this, I propose a new traffic class, express data. Express data has the following characteristics:

· Express data is identified by 64 traffic class IDs;

· For a particular express data TCID, one and only one station may reserve periodic transmit opportunities. Reservation of future TXOP duration by a station is on a first come, first served basis;

· TXOP reservation is subject to admissions control by the hybrid coordinator. Within the express period established by the HC, less than 100% of the interval may be allocable to express data. A station that requests more transmit time per interval than is currently available will be denied by the HC;

· Express data is coordinated within a group of stations that are within mutual reception range; the HC is, of course, part of this group. Although there may be only one intended recipient for a particular express data TCID, all interested stations eavesdrop the express data as it is transmitted by each talker in turn;

· Within an express data transmission window, unused bandwidth is reclaimed. The HC may make utilize the time relinquished for other QoS transmit opportunities or permit a longer time for distributed contention.

More detail is provided in the material that follows.

Express data window

The HC, at regular, periodic intervals creates a contention-free period for express data. This window has the structure illustrated below:


Figure 1 – Express data window structure

The XPoll frame is transmitted by the HC to initiate the express data window. It contains information elements in the following format:


Figure 2 – XPoll frame format

The XPoll frame is essentially similar to the CF‑Multipoll frame, except that TXOPs are granted to a particular class of traffic, not a particular station. There may be between one and 64 XPoll records within the frame so long as the sum of the TXOP limits does not exceed the maximum medium utilization permitted during a express data window.

The operation of an express data window is similar to contention-free multipoll. A SIFS interval after the XPoll frame, the talker identified by the first poll record may transmit up to the TXOP limit. Other stations with express data to transmit monitor the medium occupancy. When the active station ceases transmission, the next talker (in the sequence of TCIDs specified in the poll records) may commence after a SIFS interval. The express data window is concluded when the hybrid coordinator transmits CF-End.

In the event that a station with an allocated TXOP fails to utilize it within PIFS time, the HC transmits a frame that identifies the TCID for which there is no data during the current window. This is an error recovery procedure; the expected behavior from a station that has previously reserved express data time but has not express data to send is to transmit a null indication. Whether transmitted by the station or by the HC, the null indication permits the next station in sequence to recognize its transmit opportunity.

Clock synchronization

For reasons discussed in 11-01-246r0-E-Cycle time, the 100 ms default beacon interval commonly employed by wireless stations is too long to insure the degree of clock synchronization required by applications that use the data formats specified by IEC 61883:1998. In order to synchronize clocks more accurately and constrain drift and jitter within tolerable limits, a new control frame dubbed the "mini-beacon" is proposed. Because the mini-beacon is initiated more frequently than a beacon, it carries fewer information elements. It is also desirable to isolate any adverse effects on implementations were the beacon interval to be dramatically reduced. The format of the mini-beacon is shown below:


Figure 3 – Mini-beacon frame format

The mini-beacon would be transmitted by the HC at nominal 2 ms intervals. Because clocks in the QBSS stations could not drift far in that time, only the least significant 32 bits of the TSFIMER are included. Because transmission of the timestamp could be delayed if the medium is unavailable, the timestamp and offset fields are inserted at the actual time of transmission. The offset field represents fractional microseconds of the current time.
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