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Introduction
This contribution proposes the text for clause 13 of TR 26.953, “Summary and Recommendations”. It summarizes the key findings of the FS_IS3 Study Item, and highlights the identified functional gaps in the existing 3GPP MBMS and PSS service layer functionality relative to the recommended requirements on service interactivity. It concludes by proposing a recommendation on future, normative SA4 work on 3GPP service interactivity. 
Proposed Text for Clause 13, “Summary and Recommendations”
The following text is proposed for clause 13 in TR 26.953.
==========================================
[bookmark: _Toc461713811]13	Summary and Recommendations
This Technical Report conveys presents the findings of the FS_IS3 study item, “Interactivity Support for 3GPP-based Streaming and Download Services”. It describes the potential value of service interactivity associated with 3GPP MBMS and PSS services for service/content providers and end users. The report reviews the technical procedures and necessary enablers to support interactivity features and provides an example end-to-end network architectures in the delivery of DASH streaming services, via unicast and broadcast bearers, to which interactivity mechanisms are associated. It also includes overviews of interactive service mechanisms defined in the ATSC 3.0 and DVB digital broadcast TV standards. The document then provides an analysis on the available, necessary and missing functionality in existing MBMS and PSS specifications for supporting service interactivity. The overall discussion on service interactivity is based on use case descriptions and includes the associated working assumptions, recommended requirements and gap analysis.
In the evaluation of functional gaps in MBMS and PSS “service layer” specifications, specifically TS 26.346 [18] and TS 26.247 [10], it is found thatthe following deficits are found in the following areas/topicsidentified, along with a brief discussion on the potential solution framework:
1) Notification of interactivity occurrence. There needs to be defined notification mechanism(s), appropriate for the different types of services provided by MBMS and PSS, to dynamically trigger interactivity-enabled applications to perform the interactivity-specific tasks for which they are designed, at specific times. For broadcast or unicast DASH services, DASH Events as described in clause 9 may represent a suitable solution. However, similar interactivity event notification mechanism ought to be available in the delivery of other service types such as RTP-based streaming or NRT file delivery service.;
2) Personalization of service interactivity;. There need to be a specified method to enable personalization of the user interface/user experience during an incidence of an interactive event. Such personalization might make use of information regarding the user/associated device, such as user profile/preference information, or his/her current location.
3) Differentiating interactivity content types;. There needs to be a defined means to uniquely identify an interactivity application from other interactivity-related content items, such as media files for display under application control, during an interactivity event, when these files are bundled for delivery – for example as a multipart MIME aggregate document.
4) Measurement and reporting of interactivity usage. A signaling mechanism will need to be defined to enable and manage the device in the collection and reporting of the usage or engagement by the user of interactivity features, including the capability to selectively control the user/device population to perform the reporting. Also pertaining to the measurement and reporting of interactivity usage is the need to define a service framework to ensure the protection of user identity and privacy, which ought to include the secure storage of collected interactivity usage data in the device.
For the above identified functional gaps and potential solution frameworks, it is recommended to investigate extensions to the existing capabilities defined in the 3GPP MBMS and PSS service layer specifications necessary to fulfil the gaps. Such extensions will likely require future, stage 3 work which is beyond the scope of the FS_IS3 study item and this Technical Report.It is proposed as follow-up to the FS_IS3 study that normative work be undertaken in Rel-15 to address the gaps identified in this Technical Report. Regarding topic 1), there should be defined notification mechanism(s), appropriate for the different types of services provided by MBMS and PSS, to dynamically trigger the interactivity-enabled applications to perform the interactivity-specific tasks for which they are designed, at specific times. For broadcast or unicast DASH services, DASH Events as described in clause 9 may represent a suitable solution. However, similar interactivity event notification mechanism should be available in the delivery of other service types such as RTP-based streaming or NRT file delivery service. For topic 2), there should be a specified method to enable personalization of the user interface/user experience during an incidence of an interactive event. Such personalization might make use of information regarding the user/associated device, such as user profile/preference information, or his/her current location. On topic 3), there should be a defined means to uniquely identify an interactivity application from other interactivity-related content items, such as media files for display under application control, during an interactivity event, when these files are bundled for delivery – for example as a multipart MIME aggregate document. Last for not least, concerning topic 4), a signaling mechanism should be defined to enable and manage the device in the collection and reporting of the usage or engagement by the user of interactivity features, including the capability to selectively control the user/device population to perform the reporting. Also pertaining to the measurement and reporting of interactivity usage is the need to define a service framework to ensure the protection of user identity and privacy, which should include the secure storage of collected interactivity usage data in the device. 
==========================================
3		Proposal
It is proposed that the text in Sec. 2 be discussed and agreed to be incorporated as clause 13 of TR 26.953, in representing the conclusion and recommendation of the FS_IS3 study item and which includes proposed tasks for future normative work in SA4 on 3GPP service interactivity.
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