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1. Introduction
Today, we see more and more service scenarios where operators wish to provide using a mix of broadcast and broadband networks simultaneously, for providing a more enhanced experience to the TV viewer. It is because of advantages such as faster time to market and reusable contents and infra from existing broadcast services. This contribution includes the requirements of terminal devices which provide both broadcast and broadband interfaces, and are capable of handling mixed services efficiently. And for the purpose of getting more efficient execution of applications in both environments and support of the re-transmitted data broadcasting contents, there are requirements of middleware for application platform also.
2. Requirements of hybrid broadcast-broadband terminal devices

2.1. Definition

For discussions and clear consensus about hybrid terminal device, this contribution suggests a definition of the term. And the abstract architecture of hybrid service model is shown in Figure 1.
       Hybrid terminal device: a terminal device that has both broadcast and broadband interfaces
and capable of handling broadcast terrestrial/satellite/cable and 

broadband IPTV services synchronously
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Figure 1. Hybrid terminals deployment scenario
2.2. Data broadcasting middleware
In a hybrid device there is a requirement of appropriate execution of data applications which are included in broadcasted contents through satellite/cable/terrestrial interfaces. This raises requirement for the data broadcasting middleware such as MHP, OCAP and ACAP middleware that are based on GEM application platform. When the IPTV broadband services re-transmit this content over an IP interface, it is also possible to deliver the service bound applications through both interfaces but the need of application platform is remained. For efficient execution of applications or AV program bound data service, the GEM based middleware has considerable strength and market proven coverage of TV oriented data service due to its wide distributions. This provides API sets for vast scope and it also can be used as a common application platform for broadcast and broadband services.
2.3. Content description
For providing convenience and a consistent interface for the users, hybrid terminal devices should be interoperable between both broadcast and broadband interfaces. Thus providing necessary metadata information of the content coming across each connection could be important for us. For instance, the user should be able to select a broadcast or broadband TV services using a contents guide which consists of gathered and unified contents description data.
2.4. Use cases
Attached document is showing some example service scenarios which use hybrid terminal devices.
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3. Proposal
This contribution proposes some requirements and statements for the hybrid terminal devices
· Consideration of GEM based middleware for the common application platform

· Requirement statement 1: The hybrid broadcast/broadband terminal devices shall have interoperability between both interfaces for contents guide which provides service lists and other information to the user
· Requirement statement 2: 
· For the reference of related architecture: From ‘ATIS-080002’, IIF.ARCH.SERVICE.63 ‘The IPTV Architecture shall provide a means for the service provider to provide an integrated presentation of content received at the ITF via out-of-band (to IP) delivery methods and via IP networks – i.e., hybrid methods.’
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· An Overview


Following are some of the use-cases for an HNED providing broadcast & broadband interfaces. Some of these use cases are for HNEDs providing local storage system on them (or perhaps the storage is available locally within the home network).

1. Pre-fetching content from Broadband-SP

1.1. Introduction


It is good to have hybrid interfaces on a HNED, thus providing additional content from a broadband service provider for the content that’s broadcast live. These broadcast networks have evolved over the years and its delivery model doesn’t have latencies in the transport, as compared to the broadband wherein latencies could creep in due to various reasons – insufficient bandwidth, network clogging or load balancing on the servers, etc. The QoS on these networks haven’t reached the guaranteed levels for servicing some particular scenarios, like providing live secondary source of audio/video for instance. Perfect synchronization of content from both these sources is of utmost importance for the consumer for enjoying the content.

1.2. Proposed Use Case


The consumer usually plans the programs he/she shall watch in the future, selecting them from EPG/BCG. These selected programs could perhaps be used for many purposes. The purpose we propose here is to "pre-fetch" the content from the broadband service provider prior to its broadcast. The broadband servers are invariably hosting the secondary audio/video content well in advance, and could thus be requested early-on and stored on the HNED (or another alternative storage device at home). And when the content is broadcast, they shall synchronize with this stored content. HNED shall set its clock based on the TS, and this shall act as the reference clock for synchronizing the stored data.

1.3. Diagram
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Figure 1: Pre-fetch content from the Broadband-SP & sync with live broadcast

2. Synchronized user-specific advertising

2.1. Introduction


Adverts are usually in a generic fashion in a broadcast-model. The specific needs of the consumers aren’t really known to the broadcaster. But having a hybrid interface on the HNED, this situation can be exploited better.

2.2. Proposed Use Case


· A Hybrid-TV device shall maintain a profile of the consumer, based on which it shall pull adverts specific to this profile information from the Broadband-SP. Or these ads are pre-fetched and stored on the device, and played during these slots.

· The user shall register his/her profile information with the Broadband-SP. Who in turn shall push adverts specific to the user-profile then on.

· These adverts could also be "indexed" on the device by the user queuing them up in his/her order of preference for viewing purpose (just to give the additional benefit to the consumer on the pile of adverts over a period of time). This indexing shall be done based on the "product-type" or the "vendor".

· These adverts get played during the ad-slots which the broadcaster periodically has. HNED must be intelligent to flash these stored adverts based on the available slots appropriately, providing necessary eventing to start-off.

· These adverts are time-bound, having a fixed duration of validity, after which they shall be replaced with newer ones coming from the Broadband-SP

2.3. Diagram
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Figure 2: User-specific adverts from Broadband-SP to fill-in those broadcast ad-breaks

3. Handling Interruptions when multiple services offered by the Broadband-SP

3.1. Introduction


The broadband service provider could be provisioning multiple services to a user, apart from the Hybrid-TV service itself. And there’s a need for automating operations when other services interfere with his/her TV service, instead of a manual effort required from the user on the HNED.


3.2. Proposed Use Case


For instance when the user is watching his/her favorite live broadcast of the F1, and a voice call lands in from the broadband end. Necessary actions could be taken by the device to automatically pause the broadcast content at that point of time, and route it for recording on the broadband servers (or record locally if storage is available).

3.3. Diagram
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Figure 3: Handling interruptions when multiple services offered by a Broadband-SP


· Glossary


BB-SP

BroadBand Service Provider


BC-SP

BroadCast Service Provider


BCG

Broadband Content Guide


DTV

Digital TV


DVB

Digital Video Broadcasting – a TV standard


EPG

Electronic Program Guide


HNED

Home Network End Device


IPTV

Internet Protocol based TV


PVR

Personal Video Recorder


QoS

Quality of Service


SP

Service Provider


TS

Transport Stream (MPEG2 broadcast)


TV

Television
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