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1 Introduction

The SerInter work item [1] lists the following functionalities to be supported regarding the measurement and reporting of interactivity-related usage:
· Use of MBMS service layer mechanisms to announce the parameters and criteria regarding interactivity consumption reporting.
· Capability for the MBMS service provider to either randomly or selectively control the user/device population to perform such reporting.
· Utilization of existing MBMS service layer mechanisms and architecture (e.g., MBMS reception or consumption reporting)
· Definition of a service framework that can ensure the protection of user identity and privacy associated with the interactivity usage reporting.
In broadcast delivery of DASH-formatted services, interactivity consumption measurement and associated information pertain to application layer functionality. As part of fulfilling the above objectives, 3GPP is “outsourcing” to the DASH Industry Forum (DASH-IF) the specification of an API between the interactivity application and the DASH client to enable the application to forward interactivity usage measurement information to the DASH client. The DASH client is then expected to report that information to a network server, via, for example, extension to the existing DASH QoE reporting mechanism as defined in TS 26.247 (clause 10), or by leveraging MBMS reception reporting to “piggyback” interactivity usage measurements onto MBMS Reception Reporting in a similar manner to the carriage DASH QoE metrics reporting in MBMS Reception Reports, as described in TS 26.346 (clause 9.4.8).
This contribution examines the first three objectives as shown above, and discusses specific functional requirements and the associated candidate solution mechanisms and issues for consideration. It is assumed that the interactivity consumption measurement and reporting of interest are associated with DASH-over-MBMS services. 
2 Target Functionalities of Interactivity Usage Reporting
2.2 Guidelines from TR 26.953
The following text, with respect to measurement reporting of interactivity usage, is copied from TR 26.953 [2], the output document of the Rel-14 Service Interactivity study item (‘FS_IS3’). It summarizes the recommended requirements of the "Measurement and Reporting of Interactivity Usage” use case described in that document.
· It ought to be possible for the 3GPP service provider to define the following parameters contained in the interactivity usage reports: amount of viewing of interactive advertisements, time duration of user engagement with the interactivity content, number of click-throughs by the user of embedded links in the displayed interactivity content, number of purchases (and possibly associated monetary value of those purchases) associated with interactivity events, user demographic information associated with interactivity usage reports (subject to fulfilling user opt-in requirements), etc.

· It ought to be possible for the 3GPP service provider, in the interactivity usage reporting sessions it defines, to specify a) the reporting time window(s) during which user devices are expected to upload interactivity usage information, b) the specific interactivity events to be reported, and c) selection criteria for reporting devices.

· It ought to be possible for the 3GPP service provider to specify two types of interactivity usage reporting sessions:

a) Randomly-sampled session. In this type of reporting session, the device decides via a random sampling method whether or not it ought to participate in the reporting of interactivity usage. For example, the 3GPP service provider may include a "sample percentage" value in service announcement signaling, similar to such parameter in the Associated Delivery Procedure Description (ADPD) fragment in MBMS, to effectively specify the target percentage of UEs to perform interactivity usage reporting.
b) Targeted group session. In this type of reporting session, it is assumed that demographic information of each end-user of the device is known to the service operator. The method to collect such user data is not expected to rely on the user providing this information outside of the application or service that intends to make use of the data. For example, each user may be associated with a certain identifier, such as a Group ID which may pertain to age, race, sex, education, income, residential community type, etc. (subject to meeting service subscription related terms and/or regulatory requirements on user privacy). Indication of the Group ID affiliated with a device may be provided inside the application or the service, or via a notification mechanism (e.g. SMS), or through unicast interaction between the UE and a network server. Only those devices whose local Group ID matches the Group ID value contained in service discovery/announcement information, for example the MBMS USD, will be required to report interactivity-related usage.
The above recommended requirements should serve as guidelines on specific interactivity usage reporting functionalities to be specified in the SerInter work item.
2.3 Measurement Parameters
According to Sec. 2.1, it should be possible to specify the following parameters, one or more of which should be included in interactivity usage reports (non-exhaustive list):

· Time duration of viewing of interactivity-related content (e.g. advertisement);

· Time interval of user engagement with interactivity content (interactive adverts, pop-up links and menus, etc.);

· Number of click-throughs during user engagement with the interactivity content;

· URIs of sites visited/resources acquired by the user during the interactivity event;
· Number and possibly associated monetary value of online purchases associated with service interactivity incidences;

· User demographics information associated with the interactivity consumption (assuming user opt-in to releasing such personal information).
Additional parameters to be included with interactivity usage reports (as required by the application provider or service provider) may include, for example, the time of day or day of the week, and/or the geographical location of interactivity occurrence, and a means should be devised to allow proprietary or application-specific parameters to be conveyed in interactivity usage reports.
Note that the above parameters must be notified by the DASH client to the interactivity application. This will be done via the DASH client API that enables the sending of measurements of interactivity-specific consumption from the application to the DASH client. 
2.4 Reporting Timing, Frequency and Threshold
The application or service provider may specify the time of the day and/or the periodicity at which interactivity usage reports must be submitted, e.g. every day at 9 PM, hourly during Saturday and Sunday, etc. Alternatively, the provider may require that a report only be generated when the level of user engagement exceeds a certain threshold, such as in the number of occurrences, or duration within a specified time window. In addition, like the file repair and reception reporting mechanisms as defined in TS 26.346, the provider may specify the use of random back-off times relative to the nominal start time to spread out the unicast interactivity report traffic more evenly over time.
2.5 Targeting of Devices for Reporting
As indicated in Sec. 2.1, the application or service provider that collects service interactivity consumption information may wish to obtain reports in a controlled manner. For example, similar to MBMS reception or consumption reporting, the provider might choose interactivity reports to be produced by a random sample of user devices, by means of a defined sample percentage. Alternatively, the application/service provider might specify devices to perform reporting by GroupID. Each device has an assigned GroupID whose value maps to specific user information known to the provider, such as demographics or preference data gathered from the service subscription, or derived by user analytics (for example, based on user behavioral profiles derived from previous viewing, purchasing or other usage-related history). Other methods of selective control of users/devices to perform interactivity usage reporting are not excluded.

3 Signaling of Report Parameters and Criteria 
There can be multiple ways for the network to signal to the UE about the measurement parameters to be included to an interactivity usage report, temporal or threshold based reporting criteria, and targeting information of devices to perform reporting, as described in Sections 2.2, 2.3 and 2.4.
In the case that the DASH client will directly report to a network-based server on interactivity usage measurements forwarded by the application, the DASH QoE reporting framework as defined in clause 10 of TS 26.247 should be leveraged and extended for this purpose. Presently, as indicative from the title of that section in TS 26.247, the information reported by the DASH client to the network is specifically QoE metrics. The existing framework/mechanism will need to be extended to also support the reporting of application-layer service interactivity usage information. This could be done using the following steps:
· Update the MPD by adding a new parameter IntyMeasurement to the MPD.Metrics element as described in clause 10.2 and its sub-clauses in TS 26.247, and which represents the service interactivity usage measurement data sent (one or more times for a Media Presentation) from the application to the DASH client. (Note that the existing QoE-related parameters as defined under MPD.Metrics are AvgThroughput, InitialPlayoutDelay, BufferLevel, PlayList, MPDInformation, PlayoutDelayforMediaStartup, and DeviceInformationList.)
· Modify the 3GP-DASH quality reporting scheme as defined in clause 10.5 of TS 26.247, with the following parameters:
	Element or Attribute Name
	Use
	Description

	
	@apn
	O
	This attribute gives the access point that should be used for sending the QoE 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 QoE. The client uses a random number generator with the given percentage to find out if the client should report or not.

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

	
	@reportinginterval
	O
	Indicates the time(s) reports should be sent. If not present, then the client should send a report after the streaming session has ended. 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.

	
	IntyReportMetadata
	0..1
	Parameters, control information and criteria associated with interactivity usage reporting

	
	@apn
	O
	The access point to which the interactivity usage reports should be sent

	
	@format
	O
	The required content encoding format of the interactivity usage reports. Possible formats are: “uncompressed” and “gzip”

	
	@reportServer
	M
	The report server URL to which the reports shall be sent.

	
	Parameters
	0..1
	Parameters to be included with each interactivity report

	
	
	@duration
	O
	Time duration of viewing of interactivity-related content

	
	
	@interval
	O
	Time interval of user engagement with interactivity content

	
	
	@clickthroughs
	O
	Number of click-throughs during user engagement with interactivity content

	
	
	@uri
	O
	String list of URIs corresponding to sites visited or resourced acquired by the user/device during the interactivity event(s) associated with the report

	
	
	@demographics
	O
	String list of user demographics information (age, race, sex, education, income, residential community type, etc.) according to a well-known and standardized classification scheme

	
	
	Purchasing
	0..1
	Information on the number and monetary value of online purchases conducted as result of the interactivity event

	
	
	
	@number
	O
	Number of purchasing transactions conducted during the interactivity event

	
	
	
	@value
	O
	Monetary value of the purchases conducted during the interactivity event

	
	
	PrivateExt
	0..1
	An element serving as a container for proprietary or application-specific extensions on parameters to be included in interactivity usage reports 

	
	ReportingCriteria
	0..1
	Criteria for submitting the interactivity report

	
	
	@time
	O
	Time of day for submission of the interactivity report

	
	
	@frequency
	O
	Frequency or periodicity of each interactivity report

	
	
	@threshold
	O
	Required usage threshold for submitting interactivity report

	
	Targeting
	0..1
	Information regarding selection/targeting of devices to perform reporting

	
	
	@groupId
	0..N
	Group ID value(s) which identify the devices that should submit an interactivity report

	
	
	@samplePercentage
	0..1
	Percentage sample of receivers which should report interactivity consumption, with value between 0 and 100, including the use of decimals.

	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 1: Semantics of QoE and Interactivity Reporting Scheme Information
If the DASH client relies on the MBMS client to perform the interactivity usage reporting, a method similar to the combining of DASH QoE reporting with MBMS reception reporting (as described in clause 9.4.8 of TF 26.346) can be employed. It would entail the addition of a new child r15:IntyReportProcedure element in the ADPD as indication that the MBMS client shall collect the interactivity usage report from the DASH client (which had previously received the data from the interactivity application), such that this information becomes eligible for inclusion in Reception Report request messages (actual decision by the MBMS client to send the report will depend on control data such as GroupId or sample percentage). The r15:IntyReportProcedure element will have a similar data structure to that of IntyReportMetadata as shown in Table 1 above. In addition, the metadata contained in r15:IntyReportProcedure must be forwarded by the MBMS client to the DASH client, so that the latter entity can in turn pass that information to the application.
As previously indicated in Sec. 2.2, besides the signaling to the DASH client of the parameters to be included and criteria for interactivity usage reporting to the network, those parameters and criteria information must be provided by the DASH client to the interactivity application. This will be accomplished by the same DASH client API that enables the sending of measurements of interactivity-specific consumption from the application to the DASH client. 
4 Proposal
It is proposed that the functional requirements and solution methodologies on interactivity usage reporting, as described in Sections 2 and 3, be discussed and agreed as the baseline technical objectives and solution framework for follow-up normative specification development in support of the SerInter work item.
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