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1. Introduction

This contribution motivates the need for Quality of Experience (QoE) metrics in the context of DIMS services and their associated metrics and attributes. The metrics are directly based on the current semantics and behavior of 3GPP based PSS and MBMS QoS frameworks.
2. Background

For users, operators and Internet service providers, the end-to-end quality of service is one of the major factors to be achieved. QoE encompasses a wide range of services, including wider bandwidth for audio and speech, new multimedia services such as IPTV and statistical data of lost and corrupted packets of content. Service providers, both incumbent and emerging, are under pressure to increase their operating results by gaining market share, expanding services while reducing costs, and creating customer loyalty. One such approach in minimizing customer churn is QoE delivery. The QoE metrics could help enhance the continuity and synchronization of such continuous media including DIMS content.

The 3GPP QoE metrics (Refer: 3GPP TS 26.234) have been specified in PSS systems as an optional feature for both PSS streaming server and client, without disturbing the PSS service itself. A PSS client supporting the feature typically performs the quality measurements in accordance to the measurement definitions, aggregate them into client QoE metrics and report the metrics to the PSS server using the content reception reporting procedure. 

Similarly the MBMS QoE metrics (Refer: 3GPP TS 26.346) is optional for both MBMS streaming server and MBMS without disturbing the MBMS service. An MBMS client supporting the feature typically performs the quality measurements in accordance to the measurement definitions, aggregates them into client QoE metrics and report the metrics to the MBMS server using the content reception reporting procedure. 

3. QoE Metrics
Using PSS and MBMS based QoS metrics as a basis, we introduce the following QoE metrics that can be used for statistical data analysis of DIMS specific content and services;

3.1 Reporting the number of RTP packets lost for each priority during a specific period.

While a break in the RTP sequence numbers indicates a missing packet, a boolean priority indicates whether the importance of the missing packet is low (P = 0) or high (P = 1). (Refer Section 8.5.2.1 in the DIMS draft specification).
Syntax: Lost_Priority={X, Y}; Range: =Sy-Sz
Semantics:

During the RTP packets whose sequence numbers are ranging from Sy to Sz, there are totally 

· Low Priority= X packets lost

· High Priority=Y packets lost

3.2 Reporting corrupted scenes

A DIMS scene is identified to be corrupted if the client is unable to construct a valid DOM structure from the scene content.
Syntax:

Corrupted_Scenes={ S2  Na , S7 Nb}
Semantics:

Here, a scene with sequence number S2 lasting Na packets, and a scene with sequence number S4 lasting Nb packets are corrupted.
3.3 Reporting the corrupted scene updates

A DIMS scene update is identified to be corrupted if the client is unable to construct a valid DOM structure after the update is applied to the current DOM structure on the client.
Syntax:

Corrupted_SceneUpdates={S5 Nc, S22 Nd}
Semantics:

Here, a scene update with sequence number S5 lasting Nc packets, and a scene update with sequence number S22 lasting Nd packets are corrupted.

3.4 Reporting the DIMS_Corruption_Duration that is measured by the time duration of corrupted scenes and scene updates

Syntax:

DIMS_Corruption_Duration={S3  Ta; S22 Tb}; 

Semantics:

Here in this example, there are totally two corruption sets. The sequence number of the first packet in the first corruption set is S3 with a time duration Ta. The sequence number of the first packet of the second corruption set is S22 with a time duration Tb. Note that each corruption set may contain a combination of corrupted scenes and scene updates.
Another example is as follows:

DIMS_Corruption_Duration={S3  Ta; S22 ?}; Range: =Sy-Sz 

Here, the sequence number of the first packet of the first corruption set is S3 with a time duration Ta. The sequence number of the first packet of the second corruption set is S22. If the exact time duration is unknown, a ‘?’ is inserted. 

4. TRANSPORT PROTOCOLS FOR THE QoE METRICS
The DIMS based QoE metrics rely on current 3GPP frameworks used to transmit the QoE information to the server from the client. Such 3GPP frameworks include the use of RTSP for Unicast services in PSS and the use of HTTP with an XML object for multicast services in MBMS.

5. Summary

We propose the usage of QoE metrics for better service experience and for the collection of statistical data by the server when needed.
In summary we request SA4 to agree on a working assumption on the following four QoE metrics that can be used for statistical data analysis of DIMS specific content and services and on the following text included in Section 6 of this contribution.

· Reporting the number of RTP packets lost for each priority during a specific period.
· Reporting corrupted scenes.
· Reporting corrupted scene updates.

· Reporting the DIMS_Corruption_Duration that is measured by the time duration of corrupted scenes and scene updates

6. DIMS proposed text

The following text shall be inserted into section 10 as a subsection under ‘QoE Metrics.’
The DIMS QoE metrics are an optional feature for both DIMS streaming server and client, without disturbing the DIMS service itself.  A DIMS client supporting the feature typically performs the quality measurements in accordance to the measurement definitions, aggregate them into client QoE metrics and report the metrics to the DIMS server using the content reception reporting procedure. The DIMS based QoE metrics will rely on current 3GPP frameworks used to transmit the QoE information to the server from the client. Such 3GPP frameworks include the use of RTSP for Unicast services in PSS and the use of HTTP with an XML object for multicast services in MBMS. 

