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1 Introduction
During SA4#59, the input contribution S4-100403 from Qualcomm triggered significant discussions on the interpretation of the MPD update procedures. The CR only addressed the reformulation of the MPD update procedures from client to server perspective. However, this change caused discussions as it was observed that there is a different interpretation of the attribute minimumUpdatePeriod in as well as other attributes in the MPD addressing global timing in TS26.234v9.3.0. It was agreed that in Rel-9 only clarification is added to address the different interpretation as address extensions of update procedures in a later Release.
2 Discussion during SA4#59

2.1 Interpretation of minimumUpdatePeriod
Interpretation 1: The MPD expires after minimumUpdatePeriod. One cannot request a segment after minimumUpdatePeriod has passed, even if it is old and still inside the time-shifting buffer or availability period.

Interpretation 2: The MPD is not updated on the server before minimumUpdatePeriod. One can request a segment after minimumUpdatePeriod has passed, but only if it is still inside the time-shifting buffer or availability period.

Our understanding is more towards interpretation 2, and the specification has been written accordingly. However, some clarifications below.

2.2 Some Questions around Updating

· Do we allow the MPD to be changed (on the server) for an OnDemand session?

· Our initial understanding is NO, but it may be reasonable to permit this.

· Nevertheless, if not, how what does the availibilityEndTime express?

· In our interpretation, this provides you the end of the availability of the media presentation, i.e. the client cannot access any segment anymore.

· If we allow changes, 

· what would be changes we want to do?

· Examples I heard:

· add a Representation

· remove a Representation

· change the availabilityEndTime
· service relocation

· In our opinion, these are difficult under the current assumptions. Adding a Representation may be ok, probably also the change of the availability end time.

· Service relocation needs to be discussed. Removing Representations may be difficult. More discussions below.

· What would be the appropriate attributes to signal a change? 

· In our opinion, the minimumUpdatePeriod is sufficient for this. Maybe the name is not fully self-explanatory. We need to explicitly document what this means. However, it basically addresses the issue quite well from a server perspective: “I (the server) will not update the MPD such that it affects you (the client) before the specified value”. So it is the minimum update period, isn't it?

· What are the consequences if we permit these changes?

· see above, at least we would have to define some changes to what a valid change will be.

· One issue that came out of the discussion that updating an MPD may result in an inconsistency, as you would change. How do you know what is the Representation you are in after you change? The Initialization Segment may be good, but probably not sufficient. The addition of a unique Representation ID would solve the problem.

2.3 What does the minimumUpdatePeriod express?

It was also considered and agreed that the minimumUpdatePeriod expresses a server promise that the client can continue consuming the MPD in a sense that the server promises that the client won't miss anything if it only checks after the minimumUpdatePeriod.  The server may do updates in the meantime, but the client does not have to worry about it.
2.4 How long can the MPD be used without updating? 
Can an MPD be used after the minimumUpdatePeriod is expired and can the client rely on any information in the MPD. This seems to be the fundamental difference in the two interpretations.  

Interpretation 1 assumes that after the minimumUpdatePeriod, the information in the MPD is unusable and the client shall not request any segments based on this MPD.

Interpretation 2 assumes that the client can request segments in a time window that has been described before the update has expired.

Based on these two interpretations, also the permitted server changes may be different.

2.5 What can the server change with an update? 

Generally, updates are only permitted such that there is consistency between the new and the old MPD. Permitted changes for both interpretations are:

· Addition of Representations

· Addition and Removal of Periods/Segments in live services. In interpretation 2 this is removal is restricted to the time-windowed approach. In interpretation 2 more aggressive removal may be performed.
· Change of the availabilityEndTime

· Change of the minimumUpdatePeriod

The only major difference is the explicit or implicit server relocation. In case of Interpretation 1, the update is required and the server relocation can be signalled. In Interpretation 2, the server relocation would not be possible as the old server location needs still to be maintained as no update is required for the MPD. However, segment requests resulting in error codes may trigger an MPD update. 

Other small differences are the exact way on adding/removing Periods and Segments and if the availabilityEndTime can only be extended or also be shortened.

Note that all the features are even feasible in Interpretation 2. The only real difference is really: Is non-consistent adding/removing segments, server relocation and shortening availabilityEndTime a feature or an error event?

3 Conclusion and proposal

Based on this discussion and the common understanding that Interpretation 2 is how the specification is written, it seems to be unnecessary to move away from Interpretation 2. Therefore it is proposed to 

· clarify Interpretation 2

· exactly define what can be updated in a consistent manner 

· possibly add a note that server relocation may not be detected from the MPD update procedures, but only by  error codes. In this case an MPD update is the first resolution.

The corresponding Draft CR is provided in document S4-100572.

Furthermore, the addition of the Representation ID is proposed. The corresponding Draft CR is provided in document S4-100570.
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