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1 Introduction
This document addresses some initial architectural considerations for different aspects in the TV Work item. It primarily focusses on use case 3 in S4-AHI610 addressing the distribution of signals to both, mobile and stationary TV sets: “A broadcaster may provide an FTA Linear TV service to Mobiles and Stationary TVs according to the scenarios in use case 1 and 2. For cost- and spectrum efficiency reasons, the broadcaster wants to distribute the same service and signal for stationary TVs and mobiles.”

We focus on the case that a broadcaster is familiar with DVB-based terrestrial distribution as introduced in clause 5.2.2 of TR26.917v0.1.1.

2 DVB-T/T2-based terrestrial distribution

Figure 1 shows a typical scenario for a DVB-T/T2 based distribution. In this case content is aggregated at a DVB-T2 gateway where the gateway may receive content for example through a satellite feed and redistributes the content, or directly from the studio. The streams include lower-layer service signaling (referred to as L1/L2 metadata) and the information is forwarded to a modulator that then enables distribution through the terrestrial network. THe signal is received through roof-top-antennas and then the signal is provided to the TV sets for demodulation, decoding and rendering.
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3 Use Case 3 from S4-AHI610
3.2 Objective

In order to fulfill use case 3, service layer architecture is necessary that can distribute content to both, stationary TV as well as mobile devices. Instead of the This is shown in Figure 2. Different architecture may now be considered to fulfill the use case.
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The objective of this document is to collect considerations on replicating the above service, but include mobile devices.

3.3 DVB Service Layer Reuse
Figure 3 provides an architecture, for which the MPEG-2 TS based service layer is reused. In this case the MPEG-2 TS is carried over the eMBMS network. The reuse enables that the stationary TV set can reuse the existing service layer and only the physical layer is replaced. However, such an architecture provides challenges in terms of support on mobile devices as 3GPP specifications do not support the DVB service layer as defined.
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It is assumed that the MPEG-2 TS is carried over UDP/IP multicast bearer.

Within the above concept, yet two additional option are worthwhile to be considered:

1) The service access information, including the MBMS radio parameters for each service, are carried inband of the MPEG-2 TS

2) There is a dedicated service announcement channel that distributions the network information for each service and enables bootstrapping.

Note that the MPEG-2 TS may be a single program stream or a multi program stream, i.e. multiple programs are multiplexed.

There are three options on this architecture:

1) 3GPP excludes this architecture entirely

2) 3GPP fully defines an MPEG-2 TS based service layer and hopes that it aligns with DVB service layer

3) 3GPP defines the minimum bootstrapping parameters for service discovery and access, but leaves the inclusion of those to the organization that owns the service layer.

We strongly favour option 3, i.e. enable the feature, but leave definition to outside world.

In order to enable this architecture, at least the following aspects need to be considered:

· Necessary information for accessing an MBMS bearer

· Interface from content provider to BMSC to carry such information

· Interface from BMSC to content provider to provide the information on an MBMS bearer.The actual encoding is done by the one that generates the service layer.

· Interfaces in the device for TRAPI to provide these generic functionalities

· Possibly others
3.4 MBMS Service Layer

Figure 4 provides an architecture that is centric to the reuse of the MBMS Service Layer for TV distribution. In this case the broadcaster-centric services, typically available in MPEG-2 TS (see some discussion clause 3.4), need to be converted to MBMS Service Layer. This may include issues such as 

· conversion of the service information to the MBMS USD

· re-encapsulation

· transcoding of media to 3GPP codecs

· new multiplexing, etc.
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We believe that this work is fully in scope of 3GPP and the MBMS User Services should support all required features that permit to replicate an existing service. 

In order to enable this architecture, at least the following aspects need to be considered:

· Understanding all existing functionalities of existing service layers including codecs, etc.

· Provide a mapping of these functions to MBMS user service functions

· If gaps are identified, those gaps are expected to be fulfilled as part of any normative work.

· Interfaces in the device for TRAPI to provide TV service centric APIs

· Necessary exchange between content provided and BMSC, possibly supported in xMBMS

· Possibly others

A key issue is that stationary TV sets will not support the 3GPP MBMS Service Layer yet. Hence, all necessary functions and tools need to be provided to support integration of the service layer to stationary TV sets. It is considered that DASH can be the converging format.
3.5 Flavours and Deployment Considerations

It may be the case that broadcasters already produce content for mobiles or for DASH Linear TV services. It may well be that no transcoding is necessary, only a mapping to the MBS service.

Other flavours are for discussion.
4 Proposal

In order to provide deployment flexibility and addressing the requirements on different architectures, it is proposed to enable both architectures and service layer concepts. The status needs to be checked with SA2.
Beyond this its is proposed to

1) Focus initially on the replication of existing DVB services on top of MBMS

2) add relevant information to the TR after some discussion

3) Work on the mapping and gap analysis between the DVB service layer and MBMS service layer
4) Ensure and take into account these use cases and architectures in the context of TRAPI and xMBMS. Note that these issues should be initially discussed in TR26.917.
5) Do not specify external service layer in DVB, but provide the relevant interfaces and APIs to enable.
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Figure � SEQ Figure \* ARABIC �1� Typical DVB-T/T2 based distribution to stationary TV sets





Figure � SEQ Figure \* ARABIC �2� Classical TV service and mapping to cellular MBMS network





Figure � SEQ Figure \* ARABIC �3� Service Layer reuse from traditional broadcast system





Figure � SEQ Figure \* ARABIC �4� MBMS Service Layer Usage
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