3GPP TSG SA WG4 #41

Tdoc S4-060677
6 – 10 November 2006, Athens, Greece

Source:
Ericsson, Nokia, Ikivo
Title:
Error Resilience in DIMS

Document for:
Discussion and Approval

Agenda Item:
6.5
Introduction
Error resilience and recovery is an area considered very important, especially when DIMS is streamed over RTP.  This document proposes text for section 8.3 based on previous proposals by the source companies regarding error resilience.
DIMS Proposed Text
The following text is proposed for section 8.3, Error Resilience.
8.3 Error Resilience

There are several error resilience mechanisms available in DIMS.  Among these are:

· Priority: By separating essential and non-essential units one can determine if a loss need repair or not.  This is described in section 8.5.1

· Recovery Points: Recovery points can be set periodically.  Recovery points are described in section 8.5.2

· Periodic Tune-in Points: Tune-in points can be placed periodically in a stream.  In the case of error one can tune-in to the channel again.

· Separation of static and dynamic data.  This can even increase the efficiency of Distributed Random Access Points.

A combination of these methods can be used.

8.3.1 Priority

Priority (P) can be signalled by setting the P-bit.  The P-bit set to 1 indicates a high-priority unit; the P-bit set to 0 indicates a low-priority unit.  A unit should be marked as low-priority if all of the following are true and shall be marked as high-priority otherwise:

1  all succeeding packets can be decoded and operated on without error (i.e. their DOM updates do not depend on the possibly lost DOM update).

2  the visual and semantic nature of the scene is satisfactory to the content author.

Informative note: The setting of the priority field is, due to point 2, partly to the discretion of the content creator.  An example of a  simple method of evaluating point 2 is to see if, when the next packet is received, the DOM tree is identical to if the packet(s) had not been lost in the first place.  

The counter (CTR) field is used to detect the loss of high priority units.  The CTR field is incremented by one for each packet with high priority.  
Informative note: A discontinuation in the sequence number indicates a lost packet.  A discontinuation in the CTR field indicates the number of prioritized packets which have been lost.  
An example of the use of the CTR and P bits is shown below:
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Figure 1: Example of prioritization including detection of lost prioritized packets.

8.3.2 Recovery Points
Recovery points can be placed in a stream and are typically referred to later in the stream to enable a recovery.  Each recovery point has a Recovery_ID which identifies the state at that point.  If there is more than one recovery point with the same Recovery_ID it is possible to move directly between these in the case of error.
Recovery points can be set in any type of DIMS unit.  This is indicated by a Recovery_ID which is non-zero.  The recovery point refers to the state of the DIMS scene directly after decoding of the unit.


[image: image2]
Figure 1: DIMS example stream containing two recovery points with the same Recovery_ID (here =1).  The alternate path between these recovery points is indicated with a dashed line.

A second and more general method of using recovery points is in combination with recovery units.  A type 1 recovery unit provides an entry point back into the main stream from a recovery point with the same Recovery_ID.  It contains an update which takes the client from a recovery point to the desired state.  Such units can be ignored by a client during normal playback.  


[image: image3]
Figure 2: DIMS example stream containing a single recovery point (here with Recovery ID=4) and a type 1 recovery unit (RU1).  The alternate path between these points is indicated with a dashed line.

After decoding a recovery unit of type 1, decoding of the stream can continue like normal.  This method makes it possible to add multiple recovery paths at arbitrary places in the stream. Note that the Recovery ID of a recovery unit indicates the state it requires before the update is applied and not the state after its application.

Finally a method to create an arbitrary recovery point in an arbitrary place of a stream is defined.  Type 2 recovery units or packets take an arbitrary state and convert it to a recovery point with the help of an enclosed update.  This makes it possible to increase robustness by being able to place the same recovery point at multiple places in an arbitrary stream.  The obtained recovery point may also be signaled directly in the stream, although this is not necessary.


[image: image4]
Figure 3: DIMS example stream containing two type 2 recovery units (RU2).  In this case the same recovery point is signaled in two different places in the stream.  The scene states need not be the same in these places and the updates in the recovery units are not necessarily the same, but they result in equivalent recovery points, here marked with Recovery_ID=7.

8.3.2.1 Recovery Point Syntax

A recovery point is signalled in the RTP payload header in the case of RTP, or as a parameter associated with a sample in the case of a 3GP file.

8.3.2.2 Type 1 Recovery Unit Syntax

A type 1 Recovery Packet is signalled in the type (T) field of the RTP payload header, or associated with a sample in the case of a 3GP file.  The Recovery_ID shall be non-zero.  The syntax is otherwise identical to a DIMS update unit.

For the case of 3GP files, recovery units (samples) are similarly marked in the same track or stored in a separate track so that they can be skipped during normal playback. 

8.3.2.3 Type 2 Recovery Unit Syntax

A type 2 Recovery Packet is signalled in the type (T) field in the RTP payload header, or associated with a sample in the case of a 3GP file.  The Recovery_ID must be non-zero.  The syntax is otherwise identical to a DIMS update unit.

For the case of 3GP files, recovery units (samples) are similarly marked or stored in a separate track so that they can be skipped during normal playback. 
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As the value of CTR increased from 6 to 7 during the packet loss it can be established that 1 prioritized packet was lost.  
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As the value of CTR did not increase during the packet loss it can be established that the lost packet(s) had priority P=0.  
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