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1. Introduction

In this document, we propose an addendum for the associated delivery procedure for the streaming delivery method. This provides the enabling framework to enable interactive services combined with, for example, programmed PtM streaming content by allowing limited feedback from the MBMS streaming clients during the streaming session. The addendum uses the existing mechanisms for scalable feedback, and signaling of parameters. Therefore, it introduces a minimal change to the specification.

2. MOTIVATION

User feedback during a broadcast/multicast session is a desirable feature that can facilitate interactive 
programming on mobile TVs or MBMS terminals and add value to operators broadcast services.  
Examples of such feedback include these use cases: 

(1) Voting – e.g. mobile TV viewers voting during the reality shows like American Idol 

(2) Content selection/affected by user group choice – e.g. Changing the content of the next streaming session based on the feedback received during the previous streaming session 

(3) Time bound user input – e.g. animation in SVG content that prompts user interaction where user response needs to be sent to the server within a certain time

(4) Feedback is requested only from a subset of the participating clients (e.g., premium subscribers, or a reasonably sized multicast group, or a sample of the whole population).

In addition to PtM download and streaming delivery methods, TS 26.346 provides an extensible framework for associated delivery procedures.  For the MBMS download delivery method, file repair and reception reporting are the two associated delivery procedures that are currently specified. For the MBMS streaming delivery method, reception reporting with (statistical reports) is the only associated delivery procedures currently specified.

However, currently the specification does not define the framework to introduce new application/userService-specific extensions, which threatens inconsistent and incompatible extensions for the well-understood set of interactive broadcast services requiring interactive user feedback. 

This document provides a framework for in-session feedback, so that user services can be built on top of this part of the MBMS “toolkit” to use this feature in a well-defined consistent manner for more than only content reception reporting.

3. MBMS Associated Delivery Procedure ADDENDUM
3.1. Overview of Scalable User Feedback Framework for MBMS

The MBMS streaming server decides to collect certain types of feedback during the MBMS streaming session. Examples of ‘type of feedback’ can be ‘Yes/No vote’, ‘Best among a group of items (A/B/C/..)’, ‘Ranking’ etc.  It indicates the XML schema corresponding to these feedback types in the Associated Delivery Procedure Description. The client application collects the appropriate type of feedback at required time instants. It also formats the feedback into XML objects to be transported subsequently using HTTP POST method. The transport of user feedback is scheduled such that the resulting load is uniformly spread over a time window and over a set of servers.

3.2. Enhanced Associated Delivery Procedure Description

Minimal enhancements are needed to describe the user feedback procedure in the Associated Delivery Procedure Description (of the MBMS service announcement process) as shown in the enhanced schema below.

The text highlighted in red colour indicates the elements of the existing schema that are reused by the proposed schema. The text highlighted in green colour indicates the extensions introduced by the proposed schema.

<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" elementFormDefault="qualified">


<xs:element name="associatedProcedureDescription" type="associatedProcedureType"/>


<xs:complexType name="associatedProcedureType">



<xs:sequence>




<xs:element name="postFileRepair" type="basicProcedureType" minOccurs="0"maxOccurs="1"/>




<xs:element name="bmFileRepair" type=" bmFileRepairType" minOccurs="0" maxOccurs="1"/>




<xs:element name="postReceptionReport" type="reportProcedureType"minOccurs="0" maxOccurs="1"/>




<xs:element name="userFeedback" type="feedbackProcedureType"minOccurs="0" maxOccurs="unbounded"/>



</xs:sequence>


</xs:complexType>


<xs:complexType name="basicProcedureType">



<xs:sequence>




<xs:element name="serverURI" type="xs:anyURI" minOccurs="1" maxOccurs="unbounded"/>



</xs:sequence>



<xs:attribute name="waitTime" type="xs:unsignedLong" use="optional"/>



<xs:attribute name="maxBackOff" type="xs:unsignedLong" use="required"/>


</xs:complexType>


<xs:complexType name="bmFileRepairType">



<xs:attribute name="sessionDescriptionURI" type="xs:anyURI " use="required"/>


</xs:complexType>


<xs:complexType name="reportProcedureType">



<xs:simpleContent>




<xs:extension base="basicProcedureType">





<xs:attribute name="samplePercentage" type="xs:string" use="optional"/>





<xs:attribute name="forceTimingIndependence" type="xs:boolean" use="optional"/>





<xs:attribute name="reportType" type="xs:string" use="optional"/>




</xs:extension>



</xs:simpleContent>


</xs:complexType>

"report-type" value = "rack" || "star" || "star-all"


<xs:complexType name="userFeedbackProcedureType">



<xs:simpleContent>




<xs:extension base="basicProcedureType">





<xs:attribute name="feedbackReportType" type="xs:string" use="optional"/>




</xs:extension>



</xs:simpleContent>


</xs:complexType>

</xs:schema>

feedbackReportType = {“yesNo” || “bestOne” || “ranking”}

A new userFeedback element of the type userFeedbackType is introduced which corresponds to this Associated Delivery Procedure. userFeedbackType extends the existing basicProcedureType (in exactly the same way as reportProcedureType). This inheritance provides the serverURI element(s) and the waitTime and maxBackOff pair of attributes to the back-off timed messaging for scalability. 



        waitTime             maxBackOff



        (--------------->|<------------------------------------------------>

---------|----------------------------------|-----------------|----------------------------|--------------------|------------------------|-->

    session start                 feedback event
        send feedback
           session end

After collecting the feedback, the client waits for ‘waitTime’ time units and generates a random number ‘X’ between ‘0’ and ‘maxBackOff’. It sends the feedback after waiting for ‘X’ more time units. 

The feedback is sent reliably using HTTP/TCP.

3.6 User Feedback Report Format
The MBMS server decides to collect certain types of feedback during the MBMS streaming session. Examples of ‘type of feedback’ can be ‘Yes/No vote’, ‘Best among a group of items (A/B/C/..)’, ‘Ranking’ etc.  The client application collects the appropriate type of feedback at required time instants. It also formats the feedback into XML objects to be transported subsequently using HTTP POST method. 

The user may provide the same type of feedback at multiple time instants during an MBMS session. The XML object corresponding to a client feedback contains a means to uniquely identify each feedback report. One or both of feedback event time-stamp (corresponding to the time instant at which client determined the feedback event), and the feedback counter (incremented for each client message to the server for a particular user session) are used to keep track of feedback where multiple instances are expected.

Other useful information - such as clientID, serverURI - are optionally included in the XML object corresponding to the user feedback. Their meanings are inherited from the 3GPP TS 26.346.

The XML schema corresponding to each type of feedback is defined as follows. The client application formats the feedback into XML objects using this XML schema.

<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" elementFormDefault="qualified">

  <xs:element name="userFeedbackReport" type="userFeedbackReportType" minOccurs="0" maxOccurs="unbounded”/>

  <xs:complexType name="userFeedbackReportType">

    <xs:simpleContent>

      <xs:extension base="contentInfoType">

        <xs:attribute name="feedbackItem" type="xs:string" use="required"/>

        <xs:attribute name="feedbackValue" type="xs:string" use="required"/>



<xs:attribute name="timeStamp" type="xs:string" use="optional"/>



<xs:attribute name="counter" type="xs:positiveInteger" use="optional"/>
      </xs:extension>

    </xs:simpleContent>

  </xs:complexType>

  <xs:complexType name="contentInfoType">


<xs:simpleContent>

      <xs:attribute name="sessionId" type="xs:string" use="optional"/>

      <xs:attribute name="sessionType" type="xs:string" use="optional"/>

      <xs:attribute name="serviceId" type="xs:string" use="optional"/>

      <xs:attribute name="clientId" type="xs:string" use="optional"/>

      <xs:attribute name="serverURI" type="xs:anyURI" use="optional"/>


</xs:simpleContent>

  </xs:complexType>

</xs:schema>

The XML objects corresponding to multiple feedback instances may be aggregated using multipart-MIME structure and sent in a single HTTP session.

4. Conclusion

The technique for limited user feedback during MBMS streaming sessions provides an obviously needed tool to the MBMS toolkit for future user services to be built upon, and intercepts the risk of a myriad of incompatible solutions.

We propose this extension is added as working assumption to the permanent document [1] being prepared for the MBMS User Service Extensions.
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