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1 Introduction

In adaptive HTTP streaming, dynamic Media Presentation Description (MPD) may be used. MPD update is closely related to content preparation and publication. This contribution discusses MPD update.   

2 Discussion
MPD may be updated during the presentation, in particular in live content streaming, and the client has to make sure it is using a valid MPD. One of the principles applied to MPD update is that the updated MPD is compatible with the old one and it can be used immediately after being obtained by the client. 
According to the current spec, for a specific client, CheckTime, or when the client requests an MPD update, depends on not only how often the MPD is possibly updated on the server, given by the attribute minimumUpdatePeriodMPD in the MPD, but also when the client accesses the MPD for the first time, which is totally random and server independent. 
The value of minimumUpdatePeriodMPD should be set carefully. Otherwise it may not work. 
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Fig. 1
Fig. 1 shows an example of MPD updates, wherein MPD-x denotes the x-th version of MPD. Assume that the value of minimumUpdatePeriod in MPD-i is tui. Client A requests MPD update at time {t1,0, t1,1, t1,2,….} and, client B requests MPD update at time {t2,0, t2,1, t2,2,….}. As shown in Fig. 1, client B accesses the MPD-1 at time t2,0, and then requests MPD update at time t2,1= t2,0+ tu1 and obtains MPD3. The update is too late so that client B may have problem in accessing part of the Media Presentation described by MPD-2 and MPD-3, as shown by the shadow in the Figure.   
A small value of minimumUpdatePeriod can ensure any MPD updates on the server to be known by clients in short time. But this may result in unnecessary update requests from the clients and waste of bandwidth and server’s processing resource, as shown in Fig 2. 
A large value reduces update requests from the clients at the expense of a large delay for the clients to know changes in MPD, also this requires a large overlapping part between two successive MPDs, as shown in Fig. 3. 
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Fig. 3
The choice of value of minimumUpdatePeriodMPD is not only a tradeoff between the delay for clients to know of any change of MPD and the load on client and server, but is also restricted by the duration of the overlapping part of presentation in the successive MPD. The later is not desired.

The problem is if we do not know how long a presentation or part of a presentation is described by an MPD, how to ensure the duration of the overlapping part? Then it relies on how long in advance to know, so to publish an MPD before an event occur, e.g. end of a period or start of a new period. 
Media content always has a time span whether known or not. It is strange that we do not signal this in MPD, whether the end time or duration of the described part of Media Presentation by an MPD unless the end time of entire presentation is known. With no end time of presentation described, the client has no idea when the media content described ends, when the current MPD expires and has to check frequently for any possible MPD update on the server. 
It should be noted that MPD expiry is different from the end time of Media Presentation described by an MPD. An MPD does not expire untill a new version of MPD is published with update, but the presentation described by the old MPD extends beyond this expiry time, and has an overlapping part with the presentation described by the new MPD from this time.
This problem mentioned above can be solved with the duration/end time of described part of Media Presentation by an MPD signalled in the MPD. Such the clients can request MPD update only at time close to the end time to avoid unncessary “polling”, also minimumUpdatePeriodMPD is decoupled from the overlapping part. 
Since the end time of an Media Presentation may be unknown when the MPD is published(that is one of the reason why MPD update is required), a conservative estimation of the end time/duration can be given in the MPD till which the Media Presentation is not finished, and new estimation or actual value can be given in later MPD updates.  

For example, in a live streaming of a football game. The initial value of the duration of the Presentation annouced in an MPD can be 90 minutes. At a time close to 90th minute, a new value is annouced with MPD update. 
We do not hope that all the clients make requests at the same time. Note that an updated MPD always contains an overlapping part with the old one for compatiblity reason, from when the updated MPD is published to the end time of described part of Media Presentation by the old MPD. If a client chooses a time randomly in the interval to make request, there are several advangtages: 

a) a client gets an updated MPD successfully without any unncessary request 

b) requests from all the clients are scattered in time randomly 

c) caches in CDN may help to handle some late requests
both b) and c) help to avoid peak traffic and alleviate the pressure on the server. 
With the duration/end time of described part of Media Presentation by an MPD, a client can know the overlapping interval between the MPD and its updated version from either the duration of the overlapping interval or when the updated MPD is published. 
The time when the MPD is updated is the expiry time of the old MPD. It can be used in HTTP header to signal how long the old MPD can be cached by any caches in the CDN. 
3 Proposal
We propose the following: 
1. To indicate the end time of the described part of media presentation in the MPD. Serveral possible ways to do this :
a) Add an attribute “mediaPresentationDurationDescribed”, with semantic “the duration of the part of Media Presentation that has been described by all preceeding MPDs including this one from the start time of the Media Presentation”. Or
b) Add an attribute “endPresentationTimeDescribed” with semantic “specifies the end time of the Media Presentation described by this MPD” 
Note: this can be done by resuing the exsiting attribute “mediaPresentationDuration”, then another attriubte or flag to signal the end of entire Media Presentation is needed.
2. To indicate the overlapping period of Media Presentation described by two consecutive MPD versions so that a client can choose a time randomly in the time window to request an MPD update. 
a) Add an attribute “durationOverlapping”, with semantic “the duration of overlapping part of Media Presentation in the updated MPD”. Or
b) Add an attribute “nextPublicationTimeMPD”, with semantic “the time when an MPD is expected to be published”. Or
c) Change the semantic of attribute “minimumUpdatePeriodMPD”, use it to indicate duration of the overlapping part in the two MPD. 
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