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1 Introduction
The discussion paper in Tdoc S4-180079 [1] summarizes the functionalities to be supported regarding the measurement and reporting of service interactivity usage as specified in the SerInter work item, and which were based on the outcome of the Rel-14 FS_IS3 study item as documented in TR 26.953 [2]. That DP also outlined potential solutions for such reporting of interactivity-related usage, by the UE to a network-based report server, for a DASH-formatted service associated with service interactivity features. This document describes the proposed solution for Option 2, for which the DASH client directly reports interactivity usage information to the network server, and whereby although the metrics definitions are extended as in the Option 1 proposal in S4-180080 [3], new and separate interactivity usage reporting scheme and interactivity usage reporting protocol are defined, to decouple interactivity usage reporting from QoE reporting by the DASH client.
2 Solution Description and Proposal
2.1
Overview
The proposed solution as described in this document involves introduction of a new clause in TS 26.247, resembling the existing clause 10 on DASH QoE (metrics definition, reporting scheme, and reporting protocol). It represents an alternative to the Option 1 mechanisms as defined in S4-1800780 [3] and entails modification of not only the existing DASH QoE metric definition, but also the associated reporting scheme and protocol to additionally support service interactivity usage metrics and their reporting. As in Option 1, the metrics definition is extended to support interactivity usage metrics. However, in the Option 2 proposal, new and separate reporting scheme and reporting protocol/format are defined, which are specific to interactivity usage.
2.2
Extension of Existing Reporting Framework and New Functionality
Exactly as in S4-180080 [3], clause 10.2 in TS 26.247 on metric definitions is extended to include the interactivity usage metrics IntySummary and IntyEventList, and whose data structures are identical to that defined in [3]. In addition, like the Option 1 solution, the semantics of the MPD.Metrics element in clause 10.4 of TS 26.247 are broadened to cover interactivity usage functionality. Doing so avoids having to modify the MPD, for example, by including a new element pertaining to interactivity usage, such as MPD.IntyMetrics. Such change could represent significant new work/challenge to completion of the SerInter WI, such as requiring agreement by MPEG to add such an element to the MPEG-DASH MPD, or reaching 3GPP decision that an additional 3GPP extension to the MPEG-DASH MPD schema is warranted for the purpose at hand.
The new reporting scheme for DASH and specific to interactivity usage reporting is described below in Sec. 2.3. Although more specification complexity is incurred by defining two separate 3GP-DASH reporting schemes, doing so has the advantage of allowing more flexibility in tailoring the reporting mechanism to each type of metrics for reporting (QoE vs. interactivity usage), as well as provide separation between interactivity usage reporting, which typically involves some form of implicit or explicit user consent for sharing “private” information with the service or application provider, and QoE metrics reporting which does not have privacy/consent implications.
The new reporting protocol, specific to interactivity usage reporting, is described below in Sec. 2.4. Similar to defining a new reporting scheme, there is a downside to creating an additional reporting scheme, but on the other hand, there is a benefit in decoupling QoE metrics reporting from interactivity usage reporting, such as more flexible in designation of the time and/or frequency of reporting, as well as by ensuring clean procedures and semantics for DASH client reporting of fundamentally different types of metrics. 

2.3
New Clause 10.5A in TS 26.247
A new clause (10.5A) will be added to TS 26.247 in the definition of a new 3GP-DASH interactivity reporting scheme. Proposed text for this new clause is shown below. Note that the text includes reference to a new clause 10.6A which pertains to a new reporting protocol for interactivity usage, as described below in Sec. 2.4.
=======

10.5A
Interactivity Usage Reporting Scheme for DASH

This section specifies a 3GP-DASH interactivity usage reporting scheme. 

The interactivity usage reporting scheme is signaled using the Reporting element in the Metrics element. The URN to be used for the Reporting@schemeIdUri shall be "urn:3GPP:ns:PSS:DASH:IU15". 

The reporting scheme shall use the interactivity usage reporting protocol as defined in section 10.6A.

The semantics and XML syntax of the scheme information for the 3GP-DASH interactivity usage reporting scheme are specified in Table XX and Table YY, respectively. 

Table XX: Semantics of Interactivity Usage Reporting Scheme Information

	Element or Attribute Name
	Use
	Description

	
	@apn
	O
	This attribute gives the access point that should be used for sending the interactivity usage reports.

	
	@format
	O
	This field gives the requested format for the reports. Possible formats are: “uncompressed” and “gzip”.

	
	@samplepercentage
	O
	Percentage of the clients that should report interactivity usage. The client should use a random number generator and compare the generated output with the given percentage in determining whether to perform reporting.

	
	@reportingserver
	M
	The reporting server URL to which the interactivity usage reports will be sent.

	
	@reportingTime
	O
	Indication of the media presentation time that the first interactivity usage report should be sent by the client.

	
	@reportinginterval
	O
	Indicates the time interval(s) between successive transmission of interactivity usage reports. If present, @reportingInterval=n indicates that the client should send a report every n-th second provided that new metrics information has become available since the previous report.

	
	GroupID
	0..1
	A set of one or more identifiers, representing aliases associated with and known to the client devices, used to identify that/those device(s) which should perform interactivity usage reporting. Presence of this attribute and @samplePercentageInty should be mutually exclusive

	Legend:

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.

For elements: <minOccurs>…<maxOccurs> (N=unbounded)

Elements are bold; attributes are non-bold and preceded with an @


Table YY: Syntax of Interactivity Usage Reporting Scheme Information

	<?xml version="1.0"?>
<xs:schema targetNamespace="urn:3GPP:ns:PSS:AdaptiveHTTPStreaming:2009:qm" 
    attributeFormDefault="unqualified" 
    elementFormDefault="qualified"  
    xmlns:xs="http://www.w3.org/2001/XMLSchema"
    xmlns:xlink="http://www.w3.org/1999/xlink"
    xmlns="urn:3GPP:ns:PSS:AdaptiveHTTPStreaming:2018:iu">
    
    <xs:annotation>
        <xs:appinfo>3GPP DASH Interactivity Usage Reporting</xs:appinfo>
        <xs:documentation xml:lang="en">
            This Schema defines the interactivity reporting scheme information for 3GPP DASH.
        </xs:documentation>
    </xs:annotation>

    
    <xs:element name="ThreeGPIntyUsageReporting" type="SimpleIntyReportingType"/>
    
    <xs:complexType name="SimpleIntyReportingType">
        <xs:sequence>

            <xs:element name="GroupID" type="xs:string" minOccurs="0"/>
        </xs:sequence>
        <xs:attribute name="apn" type="xs:string" use="optional"/>
        <xs:attribute name="format" type="FormatType" use="optional"/>
        <xs:attribute name="samplePercentage" type="xs:double" use="optional"/>
        <xs:attribute name="reportingServer" type="xs:anyURI" use="required"/>
        <xs:attribute name="reportingTime" type="xs:duration" use="optional"/>
        <xs:attribute name="reportingInterval" type="xs:unsignedInt" use="optional"/>
        <xs:anyAttribute processContents="skip"/>
    </xs:complexType>
    
    <xs:simpleType name="FormatType">   
        <xs:restriction base="xs:string">
            <xs:enumeration value="uncompressed" />
            <xs:enumeration value="gzip" />
        </xs:restriction>
    </xs:simpleType>

</xs:schema>


2.4
New Clause 10.6A in TS 26.247

A new clause (10.6A) will be added to TS 26.247 in the definition of a new 3GP-DASH interactivity reporting protocol. The proposed text for this new clause is shown below. 

==============

10.6A
Interactivity Usage Reporting Protocol

10.6A.1

General

The interactivity usage reporting protocol consists of:

-
The XML-based report format defined in section 10.6A.2

- 
The reporting protocol defined in section 10.6A.3

The MIME type of an XML-formatted QoE report shall be “application/3gpdash-iu-report+xml” as defined in Annex J.

10.6A.2
Report Format

The interactivity usage report is formatted as an XML document that complies with the following XML schema:

	<?xml version="1.0"?>
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema"
    targetNamespace="urn:3gpp:metadata:2011:HSD:receptionreport"

xmlns:sup="urn:3gpp:metadata:2018:PSS:SupplementIntyUsageMetric"

xmlns:sv="urn:3gpp:metadata:2016:PSS:schemaVersion"
    xmlns="urn:3gpp:metadata:2011:HSD:receptionreport" elementFormDefault="qualified">    


    <xs:element name="ReceptionReport" type="ReceptionReportType"/>

    <xs:complexType name="ReceptionReportType">
        <xs:choice>
            <xs:element name="IntyUsageReport" type="IntyUsageReportType" minOccurs="0" maxOccurs="unbounded"/>
            <xs:any namespace="##other" processContents="skip" minOccurs="0" maxOccurs="unbounded"/>
        </xs:choice>
        <xs:attribute name="contentURI" type="xs:anyURI" use="required"/>
        <xs:attribute name="clientID" type="xs:string" use="optional"/>
    </xs:complexType>

    <xs:complexType name="IntyUsageReportType">
        <xs:sequence>
            <xs:element name="IntyUsageMetric" type="IntyUsageMetricype" minOccurs="1" maxOccurs="unbounded"/>

            <xs:element ref="sup:supplementIntyUsageMetric" minOccurs="0" maxOccurs="1"/>

            <xs:element ref="sv:delimiter”/>
            <xs:any namespace="##other" processContents="skip" minOccurs="0" maxOccurs="unbounded"/>
        </xs:sequence>
        <xs:attribute name="periodID" type="xs:string" use="required"/>
        <xs:attribute name="reportTime" type="xs:dateTime" use="required"/>
        <xs:attribute name="reportPeriod" type="xs:unsignedInt" use="required"/>
        <xs:anyAttribute processContents="skip"/>
    </xs:complexType>
    <xs:complexType name="IntyUsageMetricType">
        <xs:choice>
            <xs:element name="IntySummary" type="IntySummaryType"/>
            <xs:element name="IntyEventList" type="IntyEventListType"/>
        </xs:choice>
        <xs:anyAttribute processContents="skip"/>
    </xs:complexType>

</xs:schema>

	


10.6A.3
Reporting Protocols

For configuration done via the QMC functionality (see Annex L), the client shall also send interactivity usage reports via the QMC functionality. For MPD or OMA-DM configuration, if a specific metrics server has been configured, the client shall send interactivity usage reports using the HTTP (RFC 2616) [9] POST request carrying XML formatted metadata in its body. An example interactivity usage reporting based on HTTP POST request signalling is shown below:

	POST http://www.exampleserver.com HTTP/1.1

Host: 192.68.1.1

User-Agent: Mozilla/4.0 (compatible; MSIE 8.0; Windows NT 6.1; Trident/4.0)

Content-Type: text/xml; charset=utf-8

Content-Length: 4408

	<?xml version="1.0"?>
<ReceptionReport contentURI="http://www.example.com/content/content.mpd" clientID="35848574673" xmlns="urn:3gpp:metadata:2011:HSD:receptionreport"  
xsi:schemaLocation="urn:3gpp:metadata:2011:HSD:receptionreport DASH-IntyUsage-Report.xsd" 

    xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">
    <IntyReport periodID="Period1" reportTime="2011-02-16T09:00:00" reportPeriod="500">
        <IntyUsageMetric>
           <IntyEventList>

          <Entry mStart="P0Y0M0DT0H10M" mStop="P0Y0M0DT0H20M">


      <Demographics demoEntry="male"/>


      <Consumption cStart="P0Y0M0DT0H11M" cStop="P0Y0M0DT0H12M"/>


      <Engagement eStart="P0Y0M0DT0H13M" eStop="P0Y0M0DT0H14M"/>


      <Clickthrough clickStart="P0Y0M0DT0H15M" resourceUri="http://www.example.com/"/>


      <PurchaseAction pStart="P0Y0M0DT0H16M" pStop="P0Y0M0DT0H17M/>



      <BetAction bStart="P0Y0M0DT0H18M" bStop="P0Y0M0DT0H19M"/>


      </Entry>
           </IntyEventList>
        </IntyUsageMetric>
    </IntyUsageReport>
</ReceptionReport>


==============
3 Proposal
Sec. 2 describes the Option 2 solution for direct reporting of interactivity usage information by the DASH client. It has commonality with the Option 1 solution as described in S4-180080 [3] by employing the same extension of the existing metrics definition to include interactivity usage metrics. On the other hand, unlike Option 1, new reporting scheme and new reporting protocol, specific to interactivity usage reporting, are defined. This proposal should be compared to the Option 1 solution in reaching MBS group decision on a preference and potential way forward on the normative solution. Upon reaching such decision, normative solution proposals via CRs can then be submitted.
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