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1 Introduction

In S4aI201109, two architectures were agreed. This does not contain any client architecture. This document provides some first ideas on client architecture, based on
1) the S4aI201109 5G MBS architecture

2) the Client architecture in MBMS

3) the 5GMS client architecture

2 5MBS architecture combined with 5GMS
4.4.1.2
5GMSA functions in the Trusted DN 
Thie following diagram illustrates a network reference architecture with all 5GMS and 5MBS functions within the Trusted DN. A 5GMS Application Provider (typically) in an External DN configures the 5GMS features via a Release 17 version of M1d interface. Three different models are considerd:

1:
The usage of 5MBS for media distribution is completely hidden from the 5GMS Application Provider. The 5GMS System selects usage of 5MBS based on internal criteria.

2:
By means of 5GMS provisioning procedures at (extended) M1d, the 5GMS Application Provider explicitly controls the potential usage of 5MBS in certain areas and for certain content. For example, some content might not be authorized for 5MBS distribution by content rights owners. Or, some content might only be authorized for 5MBS distribution.
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Figure 4.4.1.2-1: 5MBS architecture combined with 5GMS hosted in Trusted DN

4.4.1.3
5GMSA functions in an External DN 

Thie following diagram illustrates a network reference architecture with all 5GMS within an external DN. Only the MBSU resides insode a trusted DN. An 5GMS Application Provider (typically) in an external DN configures the 5GMS features via a Release 17 version of M1d interface.
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Figure 4.4.1.3-1: 5MBS architecture combined with 5GMS hosted in External DN

3 MBMS Client Architecture from TS 26.347
Figure 5.1 shows a general service architecture including a reference client. On the network side, an MAA and content provider provides media formats to a BM-SC, typically through the xMB interface and initiates services and sessions through the xMB interface. The BMSC establishes MBMS User Services and the lower layers support the delivery of the data through regular 3GPP unicast as well as MBMS broadcast bearers. 

The MAA initiates the communication with the MBMS client using the MBMS-API. The MBMS client identifies the relevant services and provides the delivered user data to MAA. Typically, the media formats are provided through interfaces and to functions that conform to well-defined media delivery formats. The MAA controls the media client.

In TS 26.346 [5] the interface between the BMSC and the MBMS client for both unicast and broadcast related services and functions are defined. The interface between the MBMS client and the MAA is defined in the present document..

The focus of the present document is to define app-developer and web-friendly interfaces and programming structures to enable such an MAA to interact with the MBMS client.

An MAA that communicates with the MBMS client through APIs and possibly URL handlers as defined in the present document is referred to as MAA. The MBMS Client is a function that implements functionalities defined in TS 26.346 and provides APIs interfaces to expose relevant functionalities to an MAA.
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Figure 5.1: General Reference Architecture for Client

Figure 5.2 shows a specific instantiation for the media streaming Application User Service using the Media Streaming MBMS-API. In this case the content formats conform to TS 26.247. The DASH client may be viewed as part of the MAA, and as 3GPP defines interfaces into a DASH client in TS 26.247 [7] also interfaces to the DASH client function are in focus of the present document.
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Figure 5.2: Client Reference Architecture for DASH-over-MBMS Streaming

The control part of the MBMS-API are used for service discovery, registration, notifications, state changes and other control messages between the MAA and the MBMS client and for other control messages. The control part of the MBMS-APIs are defined in clause 6.

The data part interfaces are used to provide content delivered through MBMS User services to the MAA. However, the data is using formats and interfaces that are primarily MBMS independent such that for the MAA the delivery over MBMS is obscured. MBMS Client to application interfaces for data is primarily introduced in clause 7. 
4 5GMS Client Architecture from TS 26.512

In the following, it is assumed that the Media Session Handler for downlink streaming adheres to a basic set of functionalities as shown in Figure 12.2.1-1.
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Figure 12.2.1-1: Usage of M6d in Media Downlink Streaming
The key functionalities of each of the functions as shown in Figure 13.2-1 are summarized in the following:

· 5GMSd-Aware Application: Application that makes use of the DASH/Media Player to playback a DASH Media Presentation using the APIs defined in this clause.

· Media Player: A complete player for the playback of a Media Presentation, including the Media Playback and Content Decryption Platform as defined in TS 26.511.

· Access Client: A part of the DASH Player that accesses and downloads of the resources and provides the downloaded resources to the Media Playback Platform and Content Decryption for the playback of DASH content.

· Management: Controls all internal processes and the communication with the 5GMSd-aware application. In particular this includes the handling of service descriptions and operation points.

· MPD Processing: parses and processes the MPD and extracts the relevant information.

· Adaptation Set Selection: selects the Adaptation Set based on user, application and/or device capability information. Information provided through M7d may be used.

· ABR Controller and Dynamic Switching: runs adaptive bit rate logic and triggers adaptive switching of Representations. Information provided to the DASH client through M7d may be used.

· Throughput Estimation: estimates the throughput from the 5GMSd Application Server

· Metrics Logging: logs relevant low-level metrics and provides those to the metrics aggregation and reporting functions in the MSH. 

· Media Playback Management and Protection Controller: manages the media playback by moving downloaded information into media playback platform and also addresses handling of protection and DRM related information.

· Media Playback and Content Decryption Platform: plays back CMAF-based media content according to the playback requirements in TS 26.511. It also provides status information as well as events that maybe be provided through M7d.

· Event Processing: Processes DASH events and provides information to application as defined in TS 26.247 [4].


[image: image6.emf]5GMSd AS

Media Player

Access Client

MPD Processing

Adaptation Set 

Selection

Download

Throughput 

Estimation

ABR Controller and

Dynamic Switching 

Media 

Playback

Management

and Protection 

Controller

Event Processing

Management

Metrics

Settings and

Config

Notifications

Errors

5GMSd-Aware Application

Status

Media Playback  and 

Content Decryption 

Platform

TS 26.511

CMAF Segment 

Server

MPD Server

M4d

Client Metadata

Status

Capabilities

Subscriptions and Notifications

Request

Scheduling

TS 26.511

Methods

M7d

Media Session Handler

M6d

5GMSd AF

M5d

Application Server

M8d


Figure 13.2.1-1: DASH Client Architecture

5 First Ideas

Based on clause 4, the MBMS client is the counterpart to BMSC. As the BMSC is split in 5G MBS into 5GMS AF and MBSU, it is proposed to

1) Add a new function in the client that is counterpart to MBSU – called “MBSU Client”.

2) Extend the MSH to add the counterparts of the MBSF client function
3) Add an interface/API from the MSH to configure/communicate with the MBS client
According to clause 3, the MBMS client provides two APIs to the application
· A Service control API

· A media API, more being a user data interface.

Based on this it is proposed to 

4) Extend M6d to include also information on MBS operation

5) Add a new interface in the client that connects the MBS Client with the Media Player. This interface should be based on what is defined in TS 26.347, clause 7. However the interface should also be extended to include additional information.
6) Provide sufficient interfaces and APIs for media players to be configures for 5G MBS.

6 Proposal

It is proposed to agree on the first ideas in clause 5 and implement the agreements into an architecture.
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