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Abstract

 In this submission we analyze some of the requirements for multimedia synchronization, and QoS management and point out some requirements for multimedia protocols.  In addition, we will analyze some material that has already been contributed, and will make suggestions for enhancements thereto.   The recommendation is that allowable packet buffer delays, which would be necessary to achieve synchronization be included in MAC messages allowing for multimedia synchronization.  As a relatively non-invasive method of extending the current standard, it would be envisioned that  the Point Coordination Function (PCF) would be used for quasi-isochronous communication in these applications, that the PCF act to equalize playback delay to terminal devices  In addition, in order to support quasi-isochronous behavior during handoffs, it is recommended that the IAPP contain delay fields where necessary.  As an alternative, if synchronization is achieved at the network layer or higher, that MAC delays be transmittable to the appropriate layer  for delay synchronization purposes.  This is implicit in the proposal from Intel, if the hooks are available from 802.1p(q).

Introduction

 The document   IEEE 802.10/008-r3 describes criteria for QoS management for various multimedia forms for 802.11 WLAN communication.  In that, document various requirements for multimedia transmission was mentioned.  In this document we wish to examine that document as well as  recent submissions to 802.11 in the areas of MAC enhancements and IAPP recommended practices, to examine the suitability of these submissions for multimedia broadcast  on networks that include:

1. Synchronization requirements

2. QoS requirements

3.  Possibly mixed networks of 802.11 and wired networks.

The first item will be examined in light of the latter two, for synchronized  broadcast applications.  Following that, we will examine the recent submissions from AT&T, Sharewave, Lucent,  and Intel.  Finally, we shall make recommendations for the protocol enhancements.  

QoS will be taken here to mean that there is a minimum probability of successful access and packet reception within a known, fixed period of time under conditions governed by a given transmitter and receiver design, channel, stochastic traffic load, etc.  Furthermore, it will be assumed that  QoS can be prioritized for certain types of users and traffic under these conditions.  In practice, of course, the foregoing conditions may vary, due to the nature of the wireless channel among other things, but this definition will separate the issue of the ability to guarantee a QoS in a general wireless environment from the problem of designing an algorithm to maintain synchronization in a particular wireless environment. 

Recommended requirements for synchronized broadcast applications

In order to determine recommended requirements for synchronized broadcast applications a baseline network topology must be assumed.  We  assume as a minimum that an 802.11 network, connected with a wired network, according to 802 standards be used.  The STA’s may or may not be connected to the same wireless network.  Furthermore it would be desirable that synchronization be maintained  if a STA traverses from one access point to another.  It is also  desirable, where possible, that processing be done outside of the STA, i.e., the MAC or PHY, to conserve power and cost. We shall examine how this may be possible. 

Synchronization requirements will vary for various kinds of multimedia traffic and network topologies.  For audio/video, synchronization must be  within few enough audio/video frames as to be minimally perceptible to the end users, consistent with other design constraints.  

Regardless of  the content however, the wireless medium can be employable for synchronized  multimedia broadcast, since for these applications, delay due to packet retransmit can be made large enough (or at least large enough consistent with the definitions of 802.11 MIB parameters)  to account for the channel uncertainties to insure reliable packet transmission. 

Considerations for delay synchronization must be made for:

1.  Physical layer FEC coding delay, if that is significant relative to the delay requirements for multimedia synchronization.

2. Any FEC added on at higher layers.

3. Retransmit delays through the network(s). 

4. Delays to account for STA’s joining the network.

5.  Other propagation delays through the network, if they are significant relative to the delay requirements.

6. Synchronization schemes, if possible, should enable new devices to join a network  in mid-transmission.  This would also enable synchronization to be maintained when handing off from one access point to another.

7. Control applications that exist concurrently and interact with AV streaming should have low delay perceptible to the user.

The greatest problems in the above list are items 3, 4, 6, and possibly 5, depending on the network topology.   For WLAN applications, where propagation distances are typically 300m or less, propagation delay in the wireless medium itself  is assumed to be negligible.  In addition, it should be noted that if proposals for stronger FEC coding schemes are adopted sometime in the future, e.g., turbo-codes, then Requirement 1 may become significant for certain types of traffic.  

The above requirements give rise to three system functional requirements:

SF1. Delay buffers can be assumed to  exist at terminal devices  in the network, and are  adjustable based on communication from the network .  For some kinds of traffic packets are timestamped.  If traffic is not timestamped, then data must arrive sequentially to be played back, and can be synchronously played by output devices provided their buffers are long enough to account for the above delays (based on a given QoS as defined above),  and assuming a given packet length.

SF2. The communication of delays should be sent to a central point – for 802.11 applications we can assume this would be the  Point Coordinator- to determine the delay required for synchronizing all devices.  In addition, if requirements 4 and 6 are considered above, communication of delay may also need to consider wireless network access times as well.

The particular synchronization requirements are to be elucidated in  IEEE 802.10/008-r3 and will not be discussed in detail here.  Instead we will discuss how the various proposals recently submitted and the IAP proposal relate to the above requirements, and suggest means in which they may incorporate the above.  All of the proposals below should be studied for the interaction of the access mechanism in the presence of a streaming synchronized multicast transmission. 

Intel Proposal

The Intel proposal (802.11-00/036) calls for the use of statistical prioritization based on 802.1p(q) tags, and for real-time connection to be handled at higher layers.   Thus, it would be apparent that this proposal, would require that WLAN delay be communicated to  higher layers. 

Sharewave l

 Sharewave (802.11-00/33 and 802.11-00/38)  mentions the use of streaming synchronization support, as well as 2 isochronous priorities, and does note that higher layers need to take into account latency of WLAN access.   However, because the IAPP is not specifically addressed, the ability to support synchronization during handoffs would need further elaboration.   Nor, it should be noted would is support for streaming synchronization considered yet in the context of access delays. It should also be noted that timestamping need not be essential to stream synchronization,  although it certainly can be used with it.  Some formats of multimedia, such as some MPEG frames, are already timestamped, and this could be exploited by the terminal at a layer higher than the MAC. 

AT&T 

The AT&T proposal has delay and jitter bounds as QoS paramters.  This would enable the incorporation of delays other than that introduced by the WLAN and would incorporate them as well.  With respect to the above requirements, centralized contention would be an attractive method of implementing streaming synchronized multicasting. 

Lucent

Lucent’s proposal prioritizes RT traffic using  DCF extensions (802.11-00/33), although it is not clear how streaming synchronized multicast may be achieved.

Interaccess Point Protocol  Specification from Lucent/Aironet, Rev. 1.0

The IAPP (802.15xxxx),  does not seem to explicitly support the transmission of delay or jitter parameters nor does it support synchronized  transmission during a handoff.   It is recommended that this protocol be modified to support this function.
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