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Introduction
This document focusses on stage 2 procedures over the TMB-2 interface for the user plane functions. It includes both, MBMS Service Type 1 or "Transport only mode" as a well as MBMS Service Type 2 or “Full Service Mode” as described in TR 23.746 [1].
Architectural decompositions are provided for both modes.
[bookmark: OLE_LINK87]We believe that the user plane functionalities are ultimately extremely relevant for successful TV services and need detailed considerations, in particular when delivering to existing platforms. The interfaces must be aligned with the TRAPI interfaces.
Architectural Decomposition
We believe that the user plane functionalities are ultimately extremely relevant for successful TV services and need detailed considerations, in particular when delivering to existing platforms. The interfaces must be aligned with the TRAPI interfaces.
Based on the architecture in Figure 1, the TMB2 interface connects the content provider with the BMSC, but the content provider is interested that the content provided over TMB2 can be consumed quite easily by an application that is owned by the content provider. Note that the content may be multi-purpose, i.e. not only be generated for the delivery over MBMS.


Figure 1 End-to-end architecture
[bookmark: OLE_LINK88]For MBMS type 1, a simplified architecture is shown in Figure 2, with the emphasis of a user plane and a control plane. The user plane primarily provides a transparent delivery of the service and media from the content provider to a service and media receiver at the client. The control aspects are managed by separate interfaces. Key here is that the Service and Media Receivers are not 3GPP specification conforming.
[image: ]
Figure 2 End to end architecture for service type 1
For details on the functions on the MBMS Service Type 1 on TMB2-U, refer to clause 3.
For MBMS type 2, the TRAPI architecture as provided in Figure 3 provides the basic decomposition of user plane and control plane as well, however in this case the content is 3GPP conforming and therefore the DASH server and client follow 3GPP specifications. However, the DASH server is considered to be at the northbound of the BMSC and basically in the content provider domain.
[bookmark: OLE_LINK64][bookmark: OLE_LINK65][bookmark: OLE_LINK66][bookmark: OLE_LINK67][bookmark: OLE_LINK68][image: ]
Figure 3 TRAPI Architecture
For details on the functions on the MBMS Service Type 2 on TMB2-U, refer to clause 4.
[bookmark: OLE_LINK91][bookmark: OLE_LINK92]MBMS Service Type 1: Transport-only Mode
Beyond the discussion in S4h160670, this section focusses on procedures for different cases a service delivery following the architecture in Figure 2.
The following content streams should be considered for the user plane on TMB2-U for the delivery:
1. [bookmark: OLE_LINK41][bookmark: OLE_LINK40][bookmark: OLE_LINK61][bookmark: OLE_LINK34][bookmark: OLE_LINK33][bookmark: OLE_LINK28][bookmark: OLE_LINK27]Circuit-switched MPEG-2 Transport stream with constant bitrate. The stream may contain a single TV service, typically referred to as Single Program Transport Stream (SPTS) or may be a multiplex of multiple TV Services, typically referred to as Multi-Program Transport Stream (MPTS). 
1. [bookmark: OLE_LINK43][bookmark: OLE_LINK42]A service with IP encapsulation with constant bitrate. The stream may contain a single TV service, or may be a multiplex of multiple TV Services.
1. [bookmark: OLE_LINK46][bookmark: OLE_LINK45][bookmark: OLE_LINK44]A service with IP encapsulation with variable bitrate. The stream may contain a single TV service, or may be a multiplex of multiple TV Services.
1. 
In order to enable the delivery of such a pass-through mode, there needs to be an end-to-end call flow in place. Figure 7.1.3-1 shows an example for the case of mode 1 from above, i.e. a constant bitrate delivery is provided and no additional


Figure 7.1.3-1 Procedures for Control Plane in Receive-only mode for Circuit-Switched Case 
1. The content provider has an SLA in place with the eMBMS operator and gets assigned a set of pre-allocated TMGIs and bitrates. 
1. The Content Provider announces the pre-allocated TMGIs to the Application, out-of-band. These may be statically assigned forever or may be dynamic, but the dynamic updates is in control of the Content Provider.  
1. The Content Provider delivers the services to the BMSC and the BMSC relays the services to the E-UTRAN. The service runs continuously.
1. An Application is installed and scans for all TV services
1. An Application is turned on and registers with the MBMS client.
1. A program is selected and the application uses the Service Announcement to select a specific service by activating the TMGI. 
1. The Application informs the MBMS client through TRAPI on the selected TMGI. The MBMS client selects that service and provides it through TRAPI-U to the Application
1. The Application may switch program which results in selecting a new TMGI.
1. The Application may terminate the reception of the of the TV service.

For the IP-based mode, the BMSC should also provide the IP delivery information to the content provider in order for the content provider to do the proper service announcement.
The following assumptions should be taken into account:
1. The TMB2 interface for these modes provides a control and user plane interface
1. The content provider delivers the service over TMB2-U using a protocol that provides sufficient information in order for the BMSC and MBMS network to enable recovery of the relevant stream properties on TRAPI-U interface.
1. The content provider may provide some quality-of-service parameters for the service, such as maximum loss rate, start-up latency or BMSC-to-MBMS client delay.
1. The streams may include markers for modifications, such as SCTE-35 messages. However, the use of such markers for example for targeted ad insertion, content splicing, content replacement, black-outs and so on is outside the scope of the specification.
1. The delivery from the Content provider to the BMSC is based on IP, with for example RTP being added to do provide timing of the packet structures.
[bookmark: OLE_LINK93][bookmark: OLE_LINK94]MBMS Service Type 2: Full MBMS Mode
For the MBMS Service Layer a mode for DASH-based delivery is expected to be most prominent, following the discussions in Figure 3. The content is expected to be provided in DASH segmented mode. In addition, it is expected that multiple content providers are “multiplexed” on the BMSC. Here are some assumptions
· Content is provided by one or multiple content providers
· The content is provided as linear TV services through the BMSC
· The modification of the content in the BMSC need to be minimal, no transcoding and transmuxing. Also the content may be encrypted on the TMB2-U interface.
· Multiple services may be multiplexed on one TMGI for statmux reasons. StatMux is a very relevant topic for broadcasters and can be further enhanced with additional knowledge in 3GPP based TV delivery.
· The BMSC will offer services through its constrained resources based on static and dynamic information from the content, the service relevance, the network conditions and so on.
Figure 4 shows the scenario, namely the BMSC includes one or several DASH clients that coordinate the real-time distribution for each service over the MBMS User services and finally offer the services to the application. 
[image: ]
Figure 4 Scenario for a BMSC to provide a service for multiple content providers
In the model it is assumed that the BMSC can dynamically switched such that the content is provided always in the best fashion. The BMSC dynamically delivers the data downstream based on information from:
1. Downstream: 
5. total available resources for all services
5. number of users watching a specific service
5. served service areas for the service
5. possible changes to the MCS
1. Service Information, among others
6. Relative importance of the service
6. Relative importance of segments of a service
6. Timing properties of segments of a service
6. Size and duration of the segment for a service 
6. Perceptual quality of the segments
6. Delay and buffer requirements for a service
6. Non-real time background services
6. Ad insertion opportunities
6. Targeting languages to service areas
6. Targeting ads to service areas
6. Multiple DRM support
6. QoS parameters
1. Scheduling takes into account the above information and multiplex services and components. In addition, scheduling may take into account power saving modes (such as time slicing). The BMSC generates MPD accordingly on the fly.
[bookmark: OLE_LINK95][bookmark: OLE_LINK96]The TMB2-U must support procedures to statically and dynamically provide service information from the content provider as documented above in order to optimize delivery, scheduling, component multiplexing and service multiplexing.
Proposal
[bookmark: _GoBack]It is proposed to take into account the information exchange aspects on the TMB2-U in the stage 2 definition in order to enable a highly optimized delivery, scheduling, component multiplexing and service multiplexing. We will work with the experts to address this inclusion into the CR for TS26.346. 
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