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1 Introduction

During SA4#101, Qualcomm submitted Tdocs S4-181356 [1] and S4-181357 [2], on the concept and proposed normative specification of hierarchical MBMS User Services. The proposal is to distinguish between a primary User Service which provides a complete end-user service, and an auxiliary User Service, which does not provide a complete end-user service, and whereby one or more auxiliary services may belong to a given primary service. It was explained that the function of an auxiliary MBMS User Service is to carry contents of an application-based feature linked to the primary MBMS User Service, an example of which is the display of service interactivity related content or UI controls in conjunction with the “main program” carried by the primary MBMS User Service. The Qualcomm documents were not agreed, due to the concern that the proposed method is complex and may be unnecessary. It would require modification to TS 26.346 (defining parent/child userServiceDescription relationship), and will also require changes to TS 26.347, in support of “auto-subscription” functionality whereby, for example, registration and subsequent start-up of service reception by the MAA of a DASH Streaming application service would automatically result in the MAA being also registered to and provided the captured files of an ancillary File Delivery application service, the latter service carrying interactivity application-specific files bound to the DASH Streaming service in supporting service interactivity as the application-based feature.

As a possible alternative, it was suggested that the DASH Streaming service (the “main program” service) and subordinate File Download services (carrying interactivity-related file content) can be assumed to be known to the (interactivity-capable) MAA, such that the MAA will register to, and request content delivery from, the MBMS client for both services. It was further suggested that the service class mechanism as described and employed in TS 26.346 and TS 26.347 will serve as the identifier or filter to enable the MAA to separately register to and acquire contents from, the MBMS client, two (or more) MBMS User Services, and then execute its application logic by using the combined service contents.

This DP further evaluates the alternative mechanism as suggested above, and proposes a potential solution accordingly.
2 MBMS User Service Identification, Selection and Acquisition by MAA
2.1
General
During the discussion of [1] at SA4#101, ENENSYS specifically proposed (see meeting notes in S4-181401 [3]) that the MAA, upon having completed registration with and discovery of available application user services from the MBMS client, can use serviceClass as the filter for selecting the desired MBMS User Services for acquisition. As an example, the MAA might request delivery of the contents of both a DASH Streaming service and a File Download service, as identified by their service classes.
As follow-up to the suggested method above, the following sequence of transactions, based on the defined procedures in TS 26.347 would likely occur (such details were not addressed during the presentation/discussion of [1] and [2).
1. The MAA registers itself to the MBMS client, as both a Streaming App and FD App. 
2. Upon successful registration, one or more available MBMS User Services, identified by the parameter serviceId and optionally serviceClass would then made known to the MAA in the MBMS client’s response to the getStreamingService() or getFdServices() method call.
3. The MAA, which is presumed to have internal knowledge of the nature of each MBMS User Service as identified by serviceId and its relationship to serviceClass (if included in step 2), will select the desired service(s) for acquisition by invoking the startStreamingService() and/or startFdCapture() method(s). 

4. The DASH Streaming and/or File Delivery contents associated with the selected services will be download/captured by the MBMS client and forwarded to the MAA.
5. In the execution of its application logic, the MAA combines the application service contents obtained from the MBMS client and provides the intended application service to the end-user.

The above procedures is depicted below in Figure 1, as an example of how an interactivity-enabled MAA acquires the contents of both a simple DASH Streaming service (carrying the contents of a live streaming event) and a File Download service (carrying application-specific files such as application logic and media asset documents), and combines them in offering a complete and “complex” application service to the end-user, for example potentially personalized service interactivity features occurring during different times of a live football game.
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Figure 1: Example message sequence flow: MAA acquisition of both DASH Streaming and File Delivery user services for providing streaming service with in-built service interactivity
2.2
Filtering of MBMS User Service by Service Class
With regards to the use of @serviceClass in the USD as a unique filter or identifier by the MAA to select the desired MBMS User Service(s) for acquisition from the MBMS client, there are several issues with this method:

1) The serviceClass attribute is optional in the USBD fragment for a given MBMS User Service. Therefore, there can be no assurance that the MAA will receive a service class value for each identified User Service from the MBMS client in the response to a getStreamingService() or getFdServices() request, and consequently, no means to guarantee that a service can be made known to and retrieved by the MAA by service class.
2) It does not seem reasonable to try to formalize the usage of service class for service identification and selection. As indicated in TS 22.246 [4], “service class values are not in the scope of 3GPP standardisation but may be subject of inter-operator service arrangements”. Coordination with and agreement by mobile operators will be required in defining the syntax and structure for different classifications of MBMS User Services – for example, application services with and without application-based enhancements or features (such as service interactivity). Doing so will likely be a lengthy and tedious process.
3) Related to the 2nd point, in current eMBMS deployments, serviceClass values are typically defined and used by service operators as aliases for different categories of DASH streaming services - e.g. ‘NFL’, ‘MLB’, ‘NASCAR’, etc. Consequently, there is no way to know whether the operator will even wish to use service class as the means to differentiate between, for example a) a “plain-vanilla” football game, b) a football game with 3rd-party provided service interactivity feature, or c) a football game with operator-defined service interactivity feature.
2.3
Filtering of MBMS User Service by ServiceId
As compared to serviceClass, a better method would be for the MAA to use serviceId as a parameter defined in the MBMS APIs, and corresponding to the attribute userServiceDescription@serviceId in the USD, to identify and select the MBMS User Service for reception. Presence of @serviceId is mandatory in the USBD fragment, and it can be assumed that the MAA has a-priori knowledge of the exact set of MBMS User Services, as identified by this attribute, that it needs to acquire to perform its application task. For example, upon having completed application registration and obtaining the list of available DASH Streaming and File Download services by their service IDs (shown by steps 1 and 2 in Figure 1), the MAA indicates to the MBMS client the desired MBMS User Services to be acquired and forwarded to the application: a DASH Streaming service with serviceID=A, and a File Delivery service with serviceId=B.
As to enabling a-priori knowledge of the semantics associated with different serviceId values, this could be done through pre-configuration in the MAA. Alternatively, or in addition, new serviceId values or changes to the meaning of existing ones could be updated as necessary – for example using OMA/3GPP Device Management or MBMS-based software update mechanisms. 
3 Clarifications/Corrections to MBMS Specifications
Additions and changes to existing terminology and definitions in MBMS specifications such as TS 26.346 and TS 26.347, relatively minor in nature, will be necessary, to reflect the intended usage and semantics in combining the contents carried by multiple MBMS User Services, by the MBMS-Aware Application in providing an end-user service. For example, the current definition of MBMS application (synonymous with MAA) in TS 26.346 indicates that an end-user service is provided by the MBMS application by using the application content components contained in a single MBMS User Service. However, as described in this document, certain end-user services, such as a “DASH streaming service with in-built service interactivity features”, requires the MAA to obtain the contents carried in multiple MBMS User Services.

Additionally, there is an implicit understanding in TS 26.346 and TS 26.347 that an individual MBMS User Service carries sufficient content components to enable the MAA acquiring the User Service to provide a complete or stand-alone end-user service. This is not necessarily the case from the discussion and examples shown in this document – namely that the MAA has to acquire more than one MBMS User Service i.e., (a DASH Streaming service plus a File Delivery service) in order to provide a complete end-user service. Specifically, the File Delivery service in this scenario only carries application contents of an application-based feature, which must be bound to and combined with the DASH Streaming service for the MAA to provide the complete end-user service. Changes to existing terminology/definitions and additional clarification notes are proposed to be added to the MBMS specifications on these points, as shown in the companion CRs, S4-190yyy [5] and S4-190zzz [6].
4 Summary and Recommendation
This discussion paper describes how it is possible to avoid significant technical changes to TS 26.346 and TS 26.347 to support the concept and technical mechanisms of establishing the general usage including mechanisms for the identification, retrieval and merging of multiple MBMS User Services by an MBMS-Aware Application to provide an end-user service containing an application-based feature, for example, a DASH Streaming application service with in-built service interactivity functionality. It is further suggested that serviceId as opposed to serviceClass should represent the primary mechanism for the MAA to identify the MBMS User Services to be acquired from the MBMS client in producing the desired end-user service. It should be noted that service interactivity is simply one example of an application-based feature associated with another application user service.
The document further explains why certain terminology or associated description in MBMS specifications should be amended maintain alignment with the above concepts. In addition, clarification notes should be added to indicate that for certain MAAs, to produce an end-user service, it may need to consume a multiplicity of MBMS User Services.
It is recommended that the main concepts of this document be agreed, as the framework and motivation for the minor proposed changes to TS 26.346 and TS 26.347 in [4] and [5].
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