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1 Introduction
Since SA4#59, there were a lot of discussions, online and offline, on timing of MPD update. Some input documents include S4-10589(Huawei), S4-100790(Apple) and S4-110124(Qualcom) etc., which helped to clarify some misunderstandings and obscurity. In this contribution, we first summarize the discussion, consensus reached, then further discuss the impact of value of attribute minimumUpdatePeriod on MPD update, and last propose to improve the MPD update in Release 10 specification. 
2 Summary of the Previous Discussion
1. What triggers MPD (re)fetching for a client is media data described in current MPD is to be run out. 
2. minimumUpdatePeriod is not used for MPD update if playlist is used (for the last Period)  

3. minimumUpdatePeriod is only used for MPD update when template is used (for the last Period), since the last Period is open-ended, the client has to check for any newly published MPD to know when the current Period ends. 
4. At any time FetchTime an MPD is fetched, a client can expand the template for the period FetchTime through FetchTime + minimumUpdatePeriod

3 Discussion
1. What does minimumUpdatePeriod express?

Since template is open-ended, it is effective until a new Period starts or the end of the presentation if it is the last Period. A client polls sever to know when the template is no longer effective. 
To ensure that a client does not miss any update to fetched MPD at interval of minimumUpdatePeriod, any two MPD versions with distance less than timeShiftBufferDepth+minimumUpdatePeriod contain overlapping media data with duration of at least minimumUpdatePeriod.  
The parameter “minimumUpdatePeriod” has two meanings: first, it tells a client “Please do not check server(s) too frequently, the time interval between checks should not be smaller than minimumUpdatePeriod”; second, it promises a client won’t miss any MPD update if it checks server every minimuUpdatePeriod. Since a client can access the MPD randomly at any time, the worst case is that a client fetches an old MPD just before a new one is published. It is a guard time to avoid this, and ensures for request at the frequency of minimumUpdatePeriod, no MPD update will be missed. It is a time window for seamless switching from the old MPD to the new one. 
2. The next question is how to set the value of minimumUpdatePeriod?

The MPD with template for last period does not need to be updated unless the template is changed, e.g. a new period is added, end of the presentation is known etc. The value of “minimumUpdatePeriod” is determined by how long in advance this event can be known and announced in MPD before it happens. It can be quite small, for example, the exact duration of a football game can only be known almost near its end. Though in time shift operation mode, a client does not need to check MPD update every interval indicated by minimumUpdatePeriod, but it is the case when a client stay tuned to the live part of the content. Such a small value means a large burden for both clients and network, and moreover a large part of these requests is unnecessary at all. 
This problem, high polling frequency, is also mentioned in HTTP Streaming Permanent Document (S4-110174), use case Advanced Support for Live Services.
If the last media time is signaled in MPD, the problem can be solved. A client does not request any MPD update until its playback time is close to the last time. 

As mentioned above, minimumUpdatePeriod is a time window for MPD update. The upper bond of the window is the last media time (in media timeline). A client requests MPD update at a random time within the time window, and requests from all clients are scattered in the time window, which avoids synchronous MPD update. 
4 Proposal
We propose to indicate the last media time when template is used for the last Period. 

1. To add an attribute “PresentationTimeDescribed” with semantic the last presentation time described in the MPD, and this attribute is allowed to be changed in each MPD

2. At time at least “minimumUpdatePeriod” before “PresentationTimeDescribed”, an MPD is republished if there any changes in MPD, e.g. announcement of new Period, mediaPrensentationDuration, new minimumUpdatePeriod etc.
3. At client, request for MPD update is only issued randomly within time interval in media time axis (PresentationTimeDescribed-TimeShiftBufferDepth- minimumUpdatePeriod, PresentationTimeDescribed) 
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