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6.5
Evolution of xMB for generic Media Distribution services
6.5.1
Service Description and new issues

The xMB reference point was introduced with the Enhanced TV work during Release 14. At current stage, xMB is very much taylored towards usage of eMBMS for media distribution. The peer of the xMB reference point is the MBMS APIs, exposed by the MBMS Client. 

The xMB reference point supports two basic modes.

1: 
Transparent Mode: Here, the 3rd party content provider needs to handle all the MBMS related complexity such as protocol support for Multicast, reliability, security, etc. The Transparent mode only supports access to the MBMS bearer Service, no additional functions like unicast repair, quality reporting, etc. There is no UE side procedure defined for the transparent mode. The benefit of the Transparent mode is, that the 3rd party provider has full control. The drawback is, that the MNO only provides interoperability on IP layer and the  3rd party provider needs to handle all the interoperability aspects of higher layer functions.

2: 
Non-Transparent Modes: Here, the MNO is providing a set of delivery services, hiding the complexity of MBMS between the xMB and the MBMS Client APIs. The benefit is that the 3rd party provide does not need to bother with the complexity and interoperability aspects of MBMS related protocols and procedures. The xMB reference point allows a 3rd Party Content Provider to delegate the decision of the distribution mechanism (unicast or MBMS) distribution task to the Mobile Operator. However, xMB is considering unicast mostly as fall back mechanism. Unicast is not considered as default.
With today’s CDN deployment, it seems that usage of unicast is always the default for media delivery. Broadcast typically only becomes relevant, when a certain service is very popular during a specific time (e.g. prime time in the evening) or in a certain area (e.g. urban areas). It would be interesting to enhance xMB to match this usage with Unicast as default and broadcast activated when appropriate.
6.4.2
Existing xMB Procedures
The xMB reference architecture is depicted below. xMB is already following HTTP Rest principles, as also applied to 5G Core Service Based Architecture (SBA). Here, only the xMB non-transparent modes are of interest. It is assumed that the MNO offers additional functions and secures interoperability, beyond the plain IP Multicast layer interoperability.
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Figure 1: MBMS Architecture with xMB from TS 26.346
The xMB reference point offers higher layer functions for streaming and file delivery procedures. These delivery functions support procedures to increase transmission reliability, consumption measurement and QoE reporting. The BM-SC also offers Service Announcement procedures (e.g. via SACH), so that MBMS client are aware about MBMS Services. All the MBMS related protocol & procedure complexity is hidden between the BM-SC and the MBMS Client. This architecture allows MNOs to secure interoperability between UE components and BM-SC.

It should be noted, that the xMB reference architecture contains a unicast delivery branch. However, comparing to Figure 7, all the details such as Edge Delivery / Origin Delivery functions are hidden. Compared to Figure 7, the BM-SC has a completely different location in the functional architecture. In the Infrastructure side, xMB already contains unicast delivery. However, unicast support is well-hiden since lots of MBMS related parameters is provided. 

6.4.3
Decomposing xMB, towards 5G Core
When decomposing the xMB reference architecture and comparing with Figure 7, the following architecture figure may be identified (separating xMB into three cases). The current xMB reference is mostly compared to xMB’’, where the BM-SC acts as kind of content forwarder to the unicast CDN like distribution. 
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Figure 2: Decomposing xMB into xMB’, xMB’’ and xMB’’’
In the figure above, the different interface functions are separated into xMB’, xMB’’ and xMB’’’.

The Unicast Distribution box contains here the Edge Media Delivery and the unicast origin functions (compare with Figure 7). 
The Content Preparation function includes procedures like transcoding / encoding, packaging, etc and is currently a content provider function. The content provider should ingest content which is compliant to 3GPP codecs and formats. As indicated in Figure 7, this set of functions may be provided by an MNO or by a 3rd party. Content Preparation is somehow also touched within the Framework for Live Uplink Streaming (FLUS) as Post Processing function (also out of scope of FLUS). The xMB reference point may be extended.
The (here new) Media Ingest function handles the separation and content routing to either Unicast Distribution (CDN) or to eMBMS Distribution (BM-SC) or both. xMB’’ might be closest to existing xMB reference point, since existing xMB supports ingestion of unicast (e.g. for MooD) as well. However, MBMS related information on xMB are only necessary when MBMS is offered. 
xMB’ contains here only parameters and procedures for provisioning the MBMS services (Non-transparent). xMB’ would be equivalent to existing xMB reference point, when the “Unicast Delivery” Session Type “application” session property is set to false. 
An xMB flavour, which only considered unicast distribution, does currently not really exist. Of course, a BM-SC type function would not be necessary for unicast only type of services.

In principle, a content provider should use the same way of working (potentially to different nodes) for media ingestion.  

An interesting aspec is the UE side. Today’s default model is that UEs are separated into different components, such as lower layers (modem), operating system functions (e.g. MBMS Client, incl some interoperable higher layer functions) and the actuall applications. 

6.4.4
Potential Solution
Editor’s Note: To be filled in
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