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1 Reason for Contribution

During the Paris meeting, OMA-BCAST-v1_1-2008-0050_INP_Unicast_and_hybrid_BC_UC_scenarios was presented and it was agreed as an item for BCAST 1.1. It contained a proposal for adding scenarios for unicast and hybrid broadcast/unicast scenarios. Two CRs, OMA-BCAST-v1_1-2008-0085-CR_Distribution_Hybrid_scenario_initial_draft and OMA-BCAST-v1_1-2008-0086-CR_SG_Hybrid_scenario_initial_draft, have been submitted since then which proposes a way of working for the activity of adding the scenarios. They contain initial skeletons to be integrated as informative sections into TS Service Guide and TS Distribution, catering for the fact that both Service Guide discovery/delivery/update and service distribution require special consideration in hybrid scenarios. The reason for this input contribution is to provide the BCAST group with a basis for discussions concerning the hybrid scenarios.
2 Summary of Contribution

This input contribution contains discussion material for unicast and hybrid broadcast/unicast scenarios. Topics considered in the input contribution include
· Service Guide discovery, delivery, and update

· User-initiated switching between different streaming services

· Application-initiated BDS switching

It is proposed to agree on the way of working as illustrated through OMA-BCAST-v1_1-2008-0085-CR_Distribution_Hybrid_scenario_initial_draft and OMA-BCAST-v1_1-2008-0086-CR_SG_Hybrid_scenario_initial_draft, and then to fill the skeletons provided through the two CRs, by mapping the text that is provided in chapters 2 and 3 below as summarized in chapter 4.

3 Detailed Proposal

1. Introduction
A hybrid Mobile TV system is a mobile media delivery system where services are available over both a broadcast bearer (broadcast channel, such as DVB-H, MBMS, or BCMCS) and a 3G unicast bearer (interaction channel). This document describes possibilities and typical usage scenarios of such hybrid Mobile TV system, exhibiting one or more of the following characteristics.

a) The broadcast channel is unavailable in certain parts of the target area (e.g. rural areas or indoor areas), and the interaction channel is used to extend the coverage towards those areas. This way the unicast channel provides a fallback delivery method.

b) The interaction channel is available in areas where also the broadcast channel is available. The interaction channel offers certain services that are not available over the broadcast channel (e.g. on-demand video, scheduled bearer switching).

In case a), the media settings (e.g. bit rates) of services available over both the interaction channel and the broadcast channel are typically the same. In case b), a service that is available over the broadcast channel may be alternatively available over the interaction channel with different media settings (e.g. higher quality).

The following sections describe aspects related to delivery and management of services and Service Guide of a hybrid Mobile TV system.
2. Hybrid Broadcast/Unicast Service Guide Delivery with both Broadcast and Unicast Services 
2.1 Services

Overall, a set S of services is available in the hybrid Mobile TV system. Services available over the broadcast channel are denoted as Sbc and services available over the interaction channel are denoted as Suc. Some services in Sbc are only available over the broadcast channel. Some services in Suc are only available over the interaction channel. The set of services available over both interaction channel and broadcast channel is denoted as Score. The relationship of the sets Sbc, Suc and Score is illustrated below.
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Figure 1. General services set diagram.
Typically the number of services offered over unicast vastly outweighs the services available over broadcast. Thus the broadcast services may be seen as a subset of the services available over unicast. This typical scenario is illustrated in Figure 2 below.


[image: image2]
Figure 2. Typical services set diagram.
2.2 Service Guide

The Service Guide, the set SG of fragments, consists of a set SGbc of fragments that are available over the broadcast channel, and a set of fragments SGuc that are available over the interaction channel. The intersection of SGbc and SGuc is denoted as SGcore. The relationship of those sets is illustrated in Figure 3.
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Figure 3. General Service Guide set diagram.
SGbc contains all fragments that correspond to the services in Sbc. SGuc contains all fragments that correspond to the services in Suc. Additionally, SGbc may contain some fragments that correspond to certain services in Suc\Score (e.g. ‘Service’ fragment describing a VoD service, but not the corresponding ‘Access’ fragment that describes the interaction channel access). Furthermore, SGuc may contain some fragments that correspond to certain services in Sbc\Score (i.e. announcement of services that are only available over the broadcast channel).

If both the broadcast and the interaction channel are available, then it is up to the terminal to decide over which of them to receive SGcore. It may decide to retrieve SGcore over the broadcast channel, but it may alternatively decide to receive it over the interactional channel if it expects that to be beneficial in terms of resource usage or time. SGbc\SGcore needs to be retrieved over the broadcast channel.  SGuc\SGcore needs to be requested over the interaction channel. If only the broadcast channel is available, then the terminal retrieves SGbc over the broadcast channel. In that case, it will not be possible for the terminal to retrieve fragments in SGuc\SGcore. If only the interaction channel is available, then the terminal retrieves SGuc over the interaction channel. In that case, it will not be possible for the terminal to retrieve fragments in SGbc\SGcore.

Figure 4 illustrates the specific and typical case where the whole Service Guide is available alternatively over unicast and broadcast. This could well correspond to the specific service setup as illustrated in Figure 2.
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Figure 4. Typical Service Guide set diagram.
2.2.1 Service Guide Discovery

The entry point for SGbc is determined according to Section 6.1 of [BCAST11-SG].

If the broadcast channel is available, then an entry point for retrieval of SGuc is given through the ‘AlternativeAccessURL’ in SGDDs delivered over the broadcast channel. This URL allows for specific requests for fragments declared in the respective SGDD, or for unspecific requests of SGuc. Alternatively, e.g., in case the broadcast channel is not available, the entry point for SGuc is determined according to Section 6.2 of [BCAST11-SG].
2.2.2 Service Guide Delivery

The SG is delivered according to Section 5.4 of [BCAST11-SG].
2.2.3 Initial Service Guide Retrieval

Upon initialization of the Service Guide client, either a previously cached Service Guide is available and can be updated according to the update mechanism described in the next section, or the Service Guide is initially obtained.

2.2.4 Service Guide Update

Management of updates for Service Guide metadata received over both the broadcast channel and the interaction channel is done according to Section 5.5 of [BCAST11-SG].

Updating of the SG includes:

· Retrieval of updates of existing fragments, as indicated through increased fragment version numbers (see Section 5.5 of [BCAST11-SG]).

· Retrieval of new fragments corresponding to services the terminal is interested in (e.g. new ‘Content’ and ‘Schedule’ fragments describing the services that will be available in the future).

Updates of SGbc are signaled according to Section 5.5.1 of [BCAST11-SG]. Updates of SGuc are handled according to Section 5.5.2 of [BCAST11-SG] (it is assumed that the terminal does not support OMA PUSH for signaling of Service Guide updates) and can be optimized using the “lastResponseVersion” and “ResponseValidity” information provided by the server as described in Section 5.4.3.1 of [BCAST11-SG] (when OMA-BCAST-2008-0059R03 has been incorporated).

3. Stream Distribution in Hybrid Broadcast/Interactive Scenario

3.1 User-Initiated Switching between Different Streaming Services

For channel switching between two services delivered over the interaction channel, it is possible to significantly improve the user experience by utilizing the Fast Content Switching mechanism defined in [3GPP TS 26.234 v7] and referenced in Section 6.5 of [BCAST11-Distribution].
3.2 BDS Selection for Services available over both Broadcast Channel and Interaction Channel

One of the challenges of making an access change of a service, being either a change from broadcast to unicast or a change from unicast to broadcast, is to align the two media flows at the point of change while keeping a good user experience. There some possibilities to make this alignment at the RTP level:
1)
The terminal compares the SSRC values of the two flows and detects two different SSRC values. Two possible strategies that could be used:
a)
The terminal assumes that the same wall clock time is used for the two flows and waits for flow specific RTCP packets to be received in order to align the two streams using the wall clock time.
b)
Some mechanism is made available to “translate” from one flow of timestamps to the other.

2)
The terminal compares the SSRC values of the two flows and detects that the same SSRC value is used. The terminal assumes that the same random RTP timestamp offset is used for the flows and align the two streams using the RTP timestamp.
Due to how the different access types should be utilized it may be that an access change also will result in a different set of codecs or codec profile/level changes. In such a case a client needs to prepare a new set of decoders and possibly having them run in parallel for a short period of time. A reason for changing the codec or its profile/level could be due to a larger change of the available bit rate. Of course, the most straight forward way for the terminal to align two flows would be if they are encoded using the same codec and codec profile/level. In addition, if the SSRC of the two flows are the same, as described in 2) above, it would further help the terminal to make a flow change with good user experience.
3.2.1 Initial BDS Selection

If both the broadcast channel and the interaction channel are available, then it is up to the terminal to select either of them for delivery of the service. The choice may be based on several technical or business related properties of the bearers (e.g. bit rate, monetary cost), or it may be based on the user decision. For example, as compared to the broadcast channel, the interactive channel might offer a streaming service at a higher bit rate and higher monetary cost. If only the broadcast channel is available, then the service is accessed over the broadcast channel. If only the interaction channel is available, then the interaction channel is used for delivery.
3.2.2 Application-Initiated BDS Switching
3.2.2.1 Switching from Broadcast to Unicast
An access change from broadcast to unicast is typically made under difficult circumstances compared to switching from Unicast to Broadcast. Typically this access change occurs suddenly and without warning when the available signal strength is no longer good enough for the broadcast access.  The client may identify the loss of broadcast access by signal strength measurements, packet losses exceed a certain threshold, or that RTP reception has stopped completely. As a result the client may terminate the broadcast session and initiate reception over the interaction channel instead. It might be up to the user to decide whether the switch of bearer is desired or if the session shall be terminated, especially if delivery over the interaction channel induces additional monetary cost.

During the change of access to unicast delivery it may be that a drop-out of the service will last corresponding to the time it takes the client to setup reception over unicast access, a possible change of codecs, and to fill the receiver buffers to a suitable level. This could be in the order of several seconds. In order to improve the user experience, it is possible for the terminal to set up a unicast session in parallel to the corresponding broadcast session at the initialization of the mobile TV application. In RTSP terms, the required number of SETUP methods is exchanged between the client and the server during this initialization phase. Thus, when broadcast coverage is lost, the unicast access simply requests RTSP PLAY on the unicast server. Of course, it may happen that the user have changed service since the initial setup such that the unicast session that was setup no longer refer to the broadcast session being received. Using the Fast Content Switching mechanism defined in [3GPP TS 26.234 v7] the mobile TV client then issues a PLAY with the URL for a unicast session that corresponds to the lost broadcast session.

Additionally it may be that the service layer provides “network based time-shifting”. Thus if the client is aware of the time-lines for the streams over the different accesses it should be possible for the client to request server play-out start corresponding to the time instant the broadcast access was lost. “Network based time-shifting” is functionality currently undergoing work to be included in [3GPP TS 26.234 v8] (see, e.g., [S4-080497] for more information), and also in [RFC 2326bis-18].
3.2.2.2 Switching from Unicast to Broadcast

If the terminal is receiving the service over the interaction channel, and it recognizes that the broadcast channel is re-gained, it may terminate the interaction session and initiates reception over the broadcast channel. The actual decision is up to the terminal. It may be based on several technical or business related properties of the bearers (e.g. bit rate, monetary cost), or it may be based on the user decision.

An access change from unicast to broadcast has the possibility to be made in such a way that it hardly noticeable for the end user when both broadcast and unicast streaming can be received in the client at the same time. Although, the problems of aligning the two streams as mentioned in the introduction of Section ‎3.2 still needs to be considered.
4. Conclusion and Proposal
4.1 TS Service Guide

The material presented in Chapter 2 of this document is to be used for discussions regarding the sections proposed in OMA-BCAST-v1_1-2008-0086-CR_SG_Hybrid_scenario_initial_draft. The intention of these sections is to handle items such as
· Service Guide discovery, delivery, and update (Section C.11.2 of the CR).
· Include examples how to efficiently use of the functionalities for Service Guide update over the interaction channel. NOTE: To be done, not provided in this document.
· Examples of Service Guide in hybrid scenarios. These examples are thought to be similar to the example currently included in Appendix C.11 of [BCAST11-SG]. NOTE: To be done, not provided in this document.
· Example with a service co-existing on both broadcast bearer and unicast bearer at the same time

· Example of scheduled bearer switching where some parts of the service is only available over broadcast and some parts of the service is only available over unicast, where, popular programs will only be available over broadcast and programs with fewer viewers will only be available over unicast.
4.2 TS Distribution

Looking at the headlines of the material presented in Chapter 3 of this document, it can be easily seen how these sections are mapped to the sections introduced in OMA-BCAST-v1_1-2008-0085-CR_Distribution_Hybrid_scenario_initial_draft. The intention of these sections is to handle items such as

· Illustrate the use of Fast Content Switching to improve the user experience when switching between two unicast sessions as described in Section ‎3.1 of this document.
· Describe how to align two media flows as discussed in Section ‎3.2 of this document.

· Discuss the initial BDS selection as described in Section ‎3.2.1 of this document.

· Describe the application-initiated BDS switching as described in Section ‎3.2.2 of this document.

· Mention the difficult circumstances under which an access change from broadcast to unicast typically is made.

· Highlight how Fast Content Switching can be used to improve the user experience in case of access change from broadcast to unicast.

· Guidelines of codec usage and content bit rate in hybrid scenarios as mentioned in Chapter 1 of this document.
An item also considered to be included in the hybrid scenario work but not mentioned in the previous chapters include

· Access control of unicast services without DRM profile and Smartcard profile. The unicast channel may be considered secure enough such that no service encryption needs to be used.
4.3 Proposal

Ericsson proposes to first agree on the way of working for adding the hybrid scenarios (the purpose of OMA- OMA-BCAST-v1_1-2008-0085 and BCAST-v1_1-2008-0086). This document shall be seen as a description of possible items to be included in these sections and to be used as a basis for discussions. After the discussions, the next steps would then be to provide CRs based on this document and feedback from the group that fill in these sections.
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5 Recommendation

The recommendation is for the BCAST group to discuss the content of the input contribution and agree the way of working for adding hybrid scenarios into BCAST 1.1.
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