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1 Introduction

This discussion paper is a follow-up to the Qualcomm DP in S4-181132 [1] presented during SA4#100/Kochi, with regards to the SerInter work item. The previous document proposed a hierarchical structure of MBMS User Services – namely primary and auxiliary MBMS User Services in support of the signaling and reception of contents of an application-based feature such as service interactivity. For simplicity, the terms ‘primary (user) service’ and ‘auxiliary (user) service’ will be used in the remainder of this document to refer to the above two types of MBMS User Services. It was explained in [1] that an auxiliary service carries contents for use by the MBMS application in control of the execution and presentation of an associated primary service. For example, in support of service interactivity, the auxiliary service may include application-related contents such as a document containing additional service logic (e.g., a JavaScript file), or multimedia assets to be displayed during service interactivity events. Logically, an auxiliary user service is bound to one or more primary user services – e.g., a DASH-over-MBMS streaming content service. It was explained in [1] that the current MBMS User Service Announcement (‘USD’) functionality cannot describe such concurrent presence of, and relationship between, primary and auxiliary user services. A potential solution was also described in [1] and detailed in a proposed CR in S4-181133 [2]. Due to questions on the necessity of MBMS USD modification as proposed in the Qualcomm documents, the DP was noted and the CR was postponed. This document addresses the points raised during the related discussions of the previous documents, and explains why we believe the indicated USD changes are necessary.
2 Comments/Concerns Raised on Proposed USD Change
2.1
General
There were two main types of comments/concerns raised against the Qualcomm proposal: a) necessity of proposed change, and b) efficiency of proposed solution. On the first, two alternative ideas were pitched:

· Potential use/reuse of the service class mechanism as described in TS 26.346 (and also covered in TS 22.346);

· Potential use/reuse of the MBMS URL as described in TS 26.347 for TRAPI.

With regards to the second comment, it was mentioned that should a change to the MBMS USD to describe primary vs. auxiliary user services be deemed necessary, the proposed method by Qualcomm is not the most efficient from the MBMS client processing perspective.

2.2
Service Class
ENENSYS asked about/suggested that use of the service class mechanism as defined for MBMS, namely the serviceClass attribute of the userServiceDescription element could replace the need for defining hierarchical MBMS User Services. The general idea from ENENSYS is that the MBMS application can register for one or more service classes, each of which is associated with a specific MBMS User Service. The auxiliary user service as described by Qualcomm could be one of those with a specifically defined service class (i.e., contains an unique value for the @serviceClass attribute which is well-known to the application) for which the MBMS Aware Application (MAA) will register with the MBMS client, in addition to registering for a service class associated with “main” or primary user service. ENENSYS thinks that the procedures involving a) MAA registration for one or more service classes, b) discovery of the user services associated with those service classes, and c) subsequent reception of the user services of interest should fulfill the task of acquisition of the primary and auxiliary user services by the MBMS client and providing the associated contents to the application. In this manner, ENENSYS thinks that the proposed USD modification mechanism by Qualcomm is unnecessary.  
It should be understood that the service class concept involves a serviceClass attribute, optionally present for a given MBMS User Service (as identified by userServiceDescription@serviceId), that is wholly defined by the MBMS service operator as a moniker or alias for that user service. More importantly, as currently defined in TS 26.346, an MBMS User Service (with optional service class attribute) carries application contents for use by the associated MBMS application in offering a standalone application service to the end-user. For example, as described in TS 26.347, a string serviceClass is included in the response from the MBMS client to the getFdServices() method invocation by the MAA for each available File Delivery Application Service associated with an explicit service class value, to enable File Delivery service discovery by the MAA of the previously registered (File Delivery specific) service classes. Similarly, a string serviceClass is included in the response from the MBMS client to the getStreamingServices() method invocation by the MAA for each available DASH Streaming Application Service associated with an explicit service class value, to enable DASH Streaming service discovery by the MAA of the previously registered (DASH Streaming specific) service classes. In other words, due to the inability of the USD to signal “ancillary” or auxiliary user services whose consumption depend on the consumption or rendering of a main user service, the service class mechanism lacks the capability for enabling the MAA to obtain the entirety of content components necessary to offer a compound or complex application service to the end user.
A further idea posed by ENENSYS is that a given MBMS User Service instance might already represent a compound/complex User Service, i.e., a DASH streaming service bundled with an application-based feature such as interactivity logic along with related media content. If so, there shouldn’t be a need for the USD modification as proposed. However, the fact of the matter is that while such compound/complex service concept was discussed earlier on during the TRAPI work, it was not pursued and there is currently no technical support for signaling this type of MBMS User Service in TS 26.346 or TS 26.347.
2.3
MBMS URL
Expway suggested that the MBMS URL could be an alternative to the proposed hierarchical definition of MBMS User Services for enabling the application to acquire all the contents necessary in performing the task for which it is designed.
In our understanding, the MBMS URL is intended for use by an application which is unaware of MBMS, as opposed to one that is MBMS-aware (i.e., an MAA) and can directly invoke the MBMS Service APIs. The ‘MBMS-Unaware App’ will send the MBMS URL to an MBMS URL Handler. The URL handler will in turn invoke the MBMS API to instruct the MBMS client to gather the service contents associated with that URL, if available, and subsequently return those contents to the app. However, the intended service model of the Qualcomm proposal is that of an MAA wishing to obtain all necessary contents – both the main service contents (e.g., DASH Segments) and auxiliary contents (e.g., media files for presentation during service interactivity) for executing its task. Support for MBMS-unaware apps is not the intent of the proposed solution
.
2.2 Simpler/More Efficient Solution

It was suggested by Ericsson and ENENSYS that the proposed method for extending the MBMS USD might not be optimal. In particular, ENENSYS pointed out that in the proposed USD extension in [1], as shown below in Figure 1, would require the MBMS client to parse every MBMS User Service in determining whether it is linked to the User Service of interest to the MBMS application. It was suggested that a more efficient method would be to simply indicate whether a given User Service makes use of another User Service for supporting the overall delivery of contents to be made available to the application.
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Figure 1: Suggested Extension of USD in [1] to Support Application Signaling
We agree with the above suggestion and as an improvement, the one or more User Services referenced by a given User Service would correspond to the auxiliary service as opposed to the primary service. In other words, the MBMS client need not parse every userServiceDescription element present in the USBD fragment, but only the (primary) User Service(s) that the MAA(s) has(have) registered for acquisition of the service contents. Also, a simpler way of illustrating such hierarchical User Service relationship is shown below in Figure 2 (for which the semantics is that each referenced User Service is an auxiliary service, by the associated primary service):
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Figure 2: Simplified Extension of USD to Support Application Signaling
3 Summary and Proposal
This discussion paper addresses the comments raised at SA4#100 regarding the Qualcomm proposal on defining hierarchical MBMS User Services in support of the identification and acquisition by the MBMS client of auxiliary contents (delivered by an auxiliary user service) for consumption by an MBMS application along with the primary content (delivered by a primary user service). It explains why the service class mechanism in MBMS is not intended to serve as an alternative way to signal the presence of primary and auxiliary content components for broadcast delivery and intended reception by the MBMS client on behalf of an MBMS application wishing to acquire both content types. Similarly, it is shown that the MBMS URL was never intended for use by MBMS Aware Applications and corresponding interaction with the MBMS client for service/content reception, which is the scope of the Qualcomm proposal. 
A more efficient method to express hierarchical MBMS User Services which we believe represents a straightforward and relatively simple solution to the missing functionality at hand is proposed. A given MBMS User Service, specifically a primary user service, may reference one or more other MBMS User Services representing auxiliary user services. The collective contents of the primary and auxiliary user services should be acquired by the MBMS client to be forwarded to an MBMS application. The MBMS client only has to parse the MBMS Service Announcement fragments for the primary user service(s) of interest to the local MBMS application in determining whether auxiliary user services are associated with the primary service(s).
It is proposed that the solution mechanism described above be agreed in concept. A companion CR in S4-181357 [3] details the normative extension to the MBMS USD in support of hierarchical MBMS User Services.
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� Even for the MBMS-unaware app case, the present MBMS USD functionality does not allow the MBMS client to discover the presence of and the means to acquire a non-standalone MBMS User Service, i.e., one that carries auxiliary content and which is bound to a standalone and “primary” User Service.
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