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1 Reason for Change

During the Jeju interim meeting it was highlighted that the work on hybrid broadcast/unicast scenarios should be reflected in the Architecture Document. This CR proposed the following changes to be made in order to illustrate the possibilities of a hybrid Mobile TV system:

Change 1)

Correction in the description of the FD-6 interface in order specify that it is also used by the terminal for requesting complete files or bundles of files (using FLUTE over RTSP or HTTP).

Change 2)

This change introduces a flow diagram in the “Service Guide Related Flows” section which describes Service Guide Generation and its delivery in a hybrid broadcast/unicast environment. The flow diagram shows how the terminal can use both the broadcast channel and interaction channel for acquiring the Service Guide.

Change 3)

This change introduces a flow diagram in the “File Distribution Function Related Flows” section which describes File Distribution in a hybrid broadcast/unicast environment. The flow diagram shows how the interaction channel can be used as a fallback delivery method in case the terminal goes out-of-coverage of the broadcast channel. 

Change 4)

This change introduces a flow diagram in the “Stream Distribution Function Related Flows” section which describes Stream Distribution in a hybrid broadcast/unicast environment. The flow diagram shows how the interaction channel can be used as a fallback delivery method in case the terminal goes out-of-coverage of the broadcast channel.
R01:

Provides a solution to the comment provided by NSN that the flows are missing the switch back from unicast to broadcast for the streaming delivery:
· Section 5.4.3.3: Added step 11 in the Stream Distribution related flow which is the step of halting/stopping the stream delivery over the Interaction Channel when making the access switch back to the Broadcast Channel.

R02:
· Clarified that another possible scenario for Service Guide retrieval is to receive Service Guide fragments over the Broadcast Channel and at the same time retrieve fragments over the Interaction Channel.

· Clarified that the list of reasons for step 10 in Section 5.4.1.3 are only examples.
2 Impact on Backward Compatibility

None
3 Impact on Other Specifications

None
4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

Accept the proposed change for inclusion into BCAST 1.1.

6 Detailed Change Proposal

Change 1:  Correction in File Distribution Function Section
5.3.2 File Distribution Function

The File Distribution Function distributes a file or a bundle of files having any type or any encoding scheme to Terminals. The File Distribution Function mainly distributes a file or a bundle of files over Broadcast Channel, but it also can transmit a file or a bundle of files to Terminals over the Interaction Channel.

In addition to the distribution functionality, the File Distribution Function may use other functionalities provided by other OMA BCAST Functions.  The File Distribution Function can protect a file or a bundle of files with content protection capability provided by the Content Protection Function and service protection capability provided by the Service Protection Function.  The File Distribution Function provides for error resilience by different methods including in-band broadcast-based methods such as forward error correction and/or repetition as well as post-delivery methods such as file repair over interactive sessions.
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Figure 4 - File Distribution Functional Architecture
The BCAST File Distribution Functional Architecture defines the following interfaces:

	Interfaces
	Reference Point
	Description

	FD-1
	BCAST-1
	Delivery of a file, whose type and encoding scheme may be agnostic to BCAST Standard.

	FD-2
	BCAST-2
	Delivery of a file (or files) or a content protected file (or files) to FD. 

Delivery of an attribute of a file (or files) to FD.

	FD-5
	BCAST-5
	Unidirectional delivery of a file or a bundle of files some of which may be content protected.

Unidirectional delivery of a content and service protected file or a bundle of files.

Unidirectional delivery of in-band signalling for File Distribution (e.g., signalling used for file reception either in SG or in-band signalling). 



	FD-6
	BCAST-6
	Point-to-point delivery of file parts needed in order to reconstruct a complete file or file bundle on the terminal side following reception of file parts over the broadcast channel.

Point-to-Point delivery of a file or a bundle of files.

Delivery of request from Terminal, e.g., request for file repair or request for the delivery of a file or a bundle of files.
Delivery of report about file reception from Terminal.

	FD-B1
	BDS-1
	Delivery of a file or a bundle of files to BDS.

Delivery of a service and/or content protected file or a bundle of files to BDS.

Delivery of signalling information to a file or bundle of files distribution.

Delivery of bearer information used for a file or bundle of files distribution.
Signalling of file content priority** to the underlying BDS.

This interface is applicable to implementations whereby the underlying BDS technology is MBMS or BCMCS, and furthermore, whereby that portion of the BDS Service Distribution/Adaptation pertaining to file and file metadata distribution is not functionally integrated in the BCAST Service Distribution/Adaptation.
Note: If BDS Service Distribution/Adaptation does not exist, then the interface defined for FD-B1 is applied for x-1 and/or x-2.


** Note:  Higher priority in delivery of broadcast service/content shall be given to service/content intended for public safety/public service, or emergency information.

Change 2:  Addition of example in Service Guide Related Flows

5.4 Flows

5.4.2 Service Guide Related Flows

5.4.2.1 Service Guide Generation and Delivery over Broadcast channel
Figures 16 and 17 below illustrate examples for the Service Guide Generation and its delivery over the Broadcast Channel.
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Figure 15 - Service Guide Generation and its delivery over Broadcast channel without traversing the BDS-SD/A
1. SGCCS sends BCAST content information and attributes, such as content description, broadcast area location, parental rating, content genre, user rating, associated preview data and target user profiles, to SGAS. SGCCS can send BCAST content information and attributes as BCAST Service Guide Fragments or non-BCAST standard form (SG1).
2. SGAS sends BCAST service information and attributes, such as, service URI, service description, broadcast area location, parental rating, service genre, user rating, associated preview data and target user profiles, to SG-G/D/A in BSD/A.  If BCAST service information and attributes have a non-BCAST Standard form, SGAS changes non-BCAST standard form into BCAST Service Guide Fragment (SG2).
3. The SG-G/D/A in BSD/A may send a request about BCAST service information and attributes to SGSS.(SG4).  The BCAST service information and attributes can be service/content protection description information, purchase channel information, service bundling information, pricing information and promotional information, etc.
4. In the response to step 3, the SGSS sends BCAST service information and attributes, such as, service/content protection description information, purchase channel information, service bundling information, pricing information and promotional information to SG-G/D/A (SG4).  If step 3 does not exist, SGSS sends BCAST service information and attributes when the information and attributes about a service or bundle of services are changed.  After receiving BCAST service information and attributes, SG-G/D/A generates BCAST Service Guide.  If the BDS specific info is necessary for Service Guide Generation, the following steps 5 and 6 are performed.

5. The SG-G/D/A may query BDS Service Distribution/Adaptation about the BDS specific information about BCAST service or a bundle of BCAST service (SG-B1).

6. BDS Service Distribution/Adaptation sends the BDS specific information such as source IP address, transport session identifier, and delivery scheduling information (SG-B1).
7. The SG-G/D/A may notify BDS Service Distribution/Adaptation of the start of SG delivery.  After the reception of notification, BDS Service Distribution/Adaptation configures the bearers to be used for SG delivery (SG-B1). The negotiation between SG-G/D/A and BDS Service Distribution/Adaptation may be needed to set the proper parameters (such as data rate) about SG delivery. 
8. BDS Service Distribution/Adaptation may responds to the notification of the start of SG delivery. (SG-B1)
9. SG-G/D/A transmits Service Guide over Broadcast Channel.  SG-C in terminal receives Service Guide over BCAST channel and it may filter Service Guide based on user profile and user preference before it shows SG to a user. ( SG-5)
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Figure 16 - Service Guide Generation and its delivery over Broadcast channel, via the BDS-SD/A

1. SGCCS sends BCAST content information and attributes, such as, content description, broadcast area location, parental rating, content genre, user rating, associated preview data and target user profiles, to SGAS. SGCCS can send BCAST content information and attributes as BCAST Service Guide Fragments or non-BCAST standard form (SG1).
2. SGAS sends BCAST service information and attributes, such as service URI, service description, broadcast area location, parental rating, service genre, user rating, associated preview data and target user profiles, to SG-G/D/A in BSD/A.  If BCAST service information and attributes have a non-BCAST Standard form, SGAS changes non-BCAST standard form into BCAST Service Guide Fragment (SG2).
3. The SG-G/D/A in BSD/A may send a request about BCAST service information and attributes to SGSS.(SG4).  The BCAST service information and attributes can be service/content protection  description information, purchase channel information, service bundling information, pricing information and promotional information, etc
4. In the response to step 3, the SGSS sends BCAST service information and attributes, such as, service/content protection description information, purchase channel information, service bundling information, pricing information and promotional information to SG-G/D/A (SG4).  If step 3 does not exist, SGSS sends BCAST service information and attributes when the information and attributes about a service or bundle of services are changed.  After receiving BCAST service information and attributes, SG-G/D/A generates BCAST Service Guide.
5. The SG-G/D/A may notify BDS Service Distribution/Adaptation of the start of SG delivery.  After the reception of notification, BDS Service Distribution/Adaptation configures the bearers to be used for SG delivery (SG-B1).  The negotiation between SG-G/D/A and BDS Service Distribution/Adaptation may be needed to set the proper parameters (such as data rate) about SG delivery. 
6. BDS Service Distribution/Adaptation may responds to the notification of the start of SG delivery. (SG-B1)
7. SG-G/D/A transmits Service Guide over SG-B1 to the BDS Service Distribution/Adaptation.
8. The BDS Service Distribution/Adaptation subsequently transmits the SG over the Broadcast Channel (X-4).  SG-C in terminal receives Service Guide over BCAST channel and it may filter Service Guide based on user profile and user preference before it shows SG to a user.
5.4.2.2 Service Guide Generation and Delivery over Interaction channel
The figure below shows an example for the Service Guide Generation and its delivery over Interaction Channel
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Figure 17 - Service Guide Generation and its delivery over Interaction Channel
1-6 The operation of Step 1 to Step 6 is identical to that of Step 1 to Step 6 in Section 5.4.1.1.
7. SG-C in Terminal may request SG-D to transmit the complete Service Guide or subset of the Service Guide over the Interaction Channel (SG-6), or other remote devices (such as, Personal Computer) having SG-C capability may request SG-D to transmit the Service Guide over the Internet and then forward the Service Guide onto the intended terminal.  This step is optional.  Without step 7, Service Guide also can be delivered over Interaction Channel without prior explicit request. 
There are many possible scenarios for SG transmission over Interaction Channel: 
- 
SG-C may request SG when a terminal is located in out-of- Broadcast service area.
· SG-C may request retransmission of all SG/or parts of SG because it failed to receive SG over Broadcast channel.
· SG-C may request the further information on a specific BCAST service. 

Based on SG-C request, SG-G/D/A may regenerate or reformat SG based on SG-C request.

8. SG-C receives SG through Interaction Channel (SG-6).  SG-C may filter SG based on user preference and user profile before it shows SG to a user. 
5.4.2.3 Service Guide Generation and Delivery in a Hybrid Broadcast/Unicast Environment
In a hybrid Broadcast/Unicast environment, SG-G/D/A can generate the Service Guide considering the characteristics of services available on broadcast channel, unicast channel, or both and use both channels for delivering the Service Guide to SG-C in the Terminal. The entire Service Guide can be delivered over both channels, or it can be divided into one part delivered over the Broadcast Channel and one part delivered over the Interaction Channel.
The figure below shows an example for the Service Guide Generation and its delivery in a hybrid broadcast/unicast environment. Note that this figure show the specific example when the SG-C in the Terminal first receives Service Guide fragments delivered over the Broadcast Channel and then requests additional fragments over the Interaction Channel. A second example could be that the SG-C first retrieves Service Guide fragments over the Interaction Channel and when the Terminal later on re-acquires the Broadcast Channel, the SG-C starts to receive fragments over the Broadcast Channel. A third example could be that the SG-C receives Service Guide fragments over the Broadcast Channel and in parallel retrieves Service Guide fragments over the Interaction Channel.
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Figure 5
 - Service Guide Generation and its delivery in a hybrid broadcast/unicast environment
1-3. The operation of Step 1 to Step 3 is identical to that of Step 1 to Step 3 in Section 5.4.1.1
.
4. In the response to step 3, the SGSS sends BCAST service information and attributes, such as, service/content protection description information, purchase channel information, service bundling information, pricing information and promotional information to SG-G/D/A (SG-4).  If step 3 does not exist, SGSS sends BCAST service information and attributes when the information and attributes about a service or bundle of services are changed.  After receiving BCAST service information and attributes, SG-G/D/A generates BCAST Service Guide.  In a hybrid environment, SG-G/D/A can generate different Service Guides considering the services availability on Broadcast Channel, Interaction Channel, or both. If the BDS specific info is necessary for Service Guide Generation, the following steps 5 and 6 are performed.
5-9. The operation of Step 5 to Step 9 is identical to that of Step 5 to Step 9 in Section 5.4.1.1
.
10. SG-C in Terminal may request SG-D to transmit the complete Service Guide, a subset of the Service Guide, or additional fragments of the Service Guide over the Interaction Channel (SG-6), or other remote devices (such as, Personal Computer) having SG-C capability may request SG-D to transmit the Service Guide over the Internet and then forward the Service Guide onto the intended terminal. 
There are many possible cases for step 10, for example:
· SG-C may request Service Guide over Interaction Channel when the Terminal is located out-of-Broadcast service area after first having received Service Guide over Broadcast Channel.
· SG-C may request retransmission of entire Service Guide or parts of Service Guide because it failed to receive Service Guide over Broadcast Channel.
· SG-C may request the further information on a specific BCAST Service. 

- 
SG-C may request information about BCAST Services only available over the Interaction Channel.
-  SG-C may request user specific Service Guide based on user preference. 
11. SG-C receives Service Guide through Interaction Channel (SG-6).  SG-C may filter the Service Guide based on user preference and user profile before it shows the Service Guide to a user. 
5.4.2.4 Service Guide Delivery to BDS Service Distribution/Adaptation

The figure below shows an example for the Service Guide Delivery to BDS Service Distribution/Adaptation. 
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Figure 18 - Delivery of Service Guide or Service Guide Attributes to BDS Service Distribution/Adaptation
1. to 4. The operation of Steps 1, 2, 3 and 4 is identical to that of Steps 1, 2, 3, and 4 in Section 5.4.1.1 (SG1, SG2 and SG4).
5. SG-G/D/A generates BCAST Service Guide and transmits it to BDS Service Distribution/Adaptation in order that BDS Service Distribution/Adaptation generates BDS specific Service Guide.  SG-G/D/A may transmit BCAST Service Guide attributes to BDS Service Distribution/Adaptation in order that BDS Service Distribution/Adaptation can generate Service Guide with the BCAST Service Guide attributes (SG-B1).  BDS Service Distribution/Adaptation receives BCAST Service Guide or BCAST Service Guide attributes and generates BDS specific Service Guide.  This operation is out of OMA BCAST Scope.

6. BDS Service Distribution/Adaptation generates BDS Specific SG and delivers it to BDS Specific Service Guide Client in a terminal.  The generation, delivery, and reception of BDS-specific Service Guide are out of OMA BCAST scope.
Change 3:  Addition of example in File Distribution Function Related Flows
5.4.3 File Distribution Function Related Flows

5.4.3.1 File Distribution over Broadcast channel

The figure below shows an example for File Distribution over Broadcast Channel.
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Figure 19 - File Distribution over Broadcast channel
1. The CC sends a file (or files) and its (or their) attributes such as file type to FA in BSA (FD-1). 

2. The FA in BSA sends a file (or files) to FD in BSD/A (FD-2).  FA also sends the attribute of a file (or files) to FD in BSD/A in order that FD can negotiate bearers to be used for file (or files) distribution with BDS Service Distribution/Adaptation.  The FD in BSD/A may do encryption for Service or Content Protection with the functionality provided by Service or Content Protection Function.
3. Before FD in BSD/A requests bearers to be used for file distribution, FD may aggregate files from a few FAs in order to make a bundle of files.  The configuration information of a bundle of files is provided by Service Provisioning Function in BSM.  After the aggregation is over, the FD requests the assignment of bearers to be used for file distribution to BDS Service Distribution/Adaptation with the file (or a bundle of files) attributes (FD-B1).

4. To the response to step 3, BDS Service Distribution/Adaptation responds to the request (FD-B1). Normally, BDS Service Distribution/Adaptation assigns the bearers used for file distribution.  If BDS Service Distribution/Adaptation does not have a resource for file distribution, it may reject that request.  The description about reject case is out of scope of this example.  If BDS Service Distribution/Adaptation does not have enough resource, then it may assign bearers which having low data rate than the requested data rate. 

5. If Service Protection is required, then FD performs service protection for the file (or bundle of files).  After that, FD may notify BDS Service Distribution/Adaptation of the start of file distribution (FD-B1).

6a. 
FD may notify FD-C in Terminal of the start of file distribution with in-band notification (over FD-5) or out-of-band notification (over FD-6).

6b. BDS Service Distribution/Adaptation may notify FD-C in Terminal of the start of file distribution; how this operates is out of OMA BCAST scope (X4 or X5).
7. If Step 5 exists, BDS Service Distribution/Adaptation may respond to the notification of the start of file distribution (FD-B1). 
8. FD in BSD/A distributes the file (or bundle of files) over Broadcast Channel (FD-5). Before the real data transmission, some in-band signaling message can be distributed over the same Broadcast Channel (FD-5).
5.4.3.2 File Distribution in a Hybrid Broadcast/Unicast Environment
In a hybrid Broadcast/Unicast environment, BCAST Services are available over Broadcast Channel only, over Interaction Channel only, or over both channels. In case the same BCAST Service is available over both the Broadcast Channel and Interaction Channel, the Interaction Channel can be used as a fallback delivery method in case the Terminal goes out of coverage of the Broadcast Channel. In case the BCAST Service is available over Interaction Channel only, the Interaction Channel provides an additional service.
The figure below shows an example for File Distribution in a hybrid broadcast/unicast environment when the Terminal goes out of coverage of the Broadcast Channel and switches to the Interaction Channel.
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Figure 8
 - File Distribution in a hybrid broadcast/unicast environment
1-8 The operation of Step 1 to Step 8 is identical to that of Step 1 to Step 8 in Section 5.4.2.1
.
9. After the Terminal has detected loss of broadcast coverage it checks the Service Guide and identifies that corresponding file (or bundle of files) is delivered over the Interaction Channel. FD-C in Terminal then sends a request to FD in BSD/A (SD-6) to have the corresponding file (or bundle of files) delivered over the Interaction Channel.
10. FD in BSD/A distributes the file (or bundle of files) over Interaction Channel (FD-6).
5.4.3.3 File Repair over Broadcast Channel when Interaction Channel exists
The figure below shows an example for the file repairing over Broadcast Channel.  This example can be used if there are many terminals requires the retransmission of a file (or bundle of files) or the retransmission of a portion of a file (or a bundle of files)
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Figure 20 - File Repairing over Broadcast Channel when Interaction Channel exists
1. The FD-C in the terminal sends the request about the retransmission of a file (or a bundle of files) or the retransmission of a portion of a file (or a bundle of files) to FD in BDS/A (FD-6).

2. The FD in BSD/A may respond to the request from terminals (FD-8). 
3. Before FD in BSD/A requests bearers to be used for file distribution (FD-B1), FD may do file reconfiguration (such as, select the missing file or bundle of missing files) in order to avoid transmission of any unnecessary portion of the file or bundle of files.  FD may also select transmission area based on terminal request.  For this, terminal should include the location information about terminal (e.g., Cell ID) into the terminal request.  After the reconfiguration and transmission area selection are over, the FD requests the assignment of bearers to be used for the reconfigured file (or bundle of files) to BDS Service Distribution/Adaptation with the reconfigured file (or a bundle of files) attributes.

4. To the response to step 3, BDS Service Distribution/Adaptation responds to the request (FD-B1).  Normally, BDS Service Distribution/Adaptation assigns the bearers used for file distribution.  If BDS Service Distribution/Adaptation does not have a resource for file distribution, it may reject that request.  The description about reject case is out of scope of this example.  If BDS Service Distribution/Adaptation does not have enough resource, then it may assign bearers which having low data rate than the requested data rate. 

5. If FD transmits the missing file (or bundle of files) to terminal, then FD transmits the reconfigured file (or bundle of files) to FD-C in Terminal (FD-5).  The FD in BSD/A may do encryption for Service or Content Protection with the functionality provided by Service or Content Protection Function before it transmits the missing file to terminal. 
Change 4:  Addition of example in Steam Distribution Function Related Flows
5.4.4 Stream Distribution Function Related Flows

5.4.4.1 Stream Distribution over Broadcast channel

The figure below shows an example for Stream Distribution over Broadcast Channel.
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Figure 25 - Stream Distribution over Broadcast channel
1. The CC sends stream and its attribute such as media type and CODEC information to SA in BSA.  If a media type and CODEC of that stream are different from those of OMA BCAST Standard, then SA translates a stream to BCAST Standard Stream. (SD-1)

2. The SA in BSA sends a stream having BCAST Standard media type and CODEC to SD in BSD/A (SD-2).  SA also sends the attribute of a stream to SD in BSD/A in order that SD can negotiate bearers to be used for stream distribution with BDS Service Distribution/Adaptation. 

3. The SD in BSD/A requests the assignment of bearers to be used for stream distribution to BDS Service Distribution/Adaptation with the stream attributes (SD-B1).

4. To the response to step 3, BDS Service Distribution/Adaptation responds to the request (SD-B1).  Normally, BDS Service Distribution/Adaptation assigns the bearers used for stream distribution.  If BDS Service Distribution/Adaptation does not have a resource for stream distribution, it may reject that request.  The description about reject case is out of scope of this example.  BDS Service Distribution/Adaptation also may request the adaptation of a stream in case that the required data rate for stream delivery is too high or some BDS Specific media type or CODEC should be used for a stream.

5. If BDS specific request exists, SD in BSD/A may adapt BCAST Standard stream for BDS specific stream (SD-B1). If Service or Content Protection is required, then SD provides encryption for service protection or content protection for the stream.  After that, SD may notify BDS Service Distribution/Adaptation of the start of stream distribution.

6a. SD may notify SD-C in Terminal of the start of stream distribution via SD-5.
6b. BDS Service Distribution/Adaptation may notify SD-C in Terminal of the start of stream distribution (X-4).  How BDS Service Distribution/Adaptation notifies SD-C in Terminal of the start of stream distribution is covered by OMA-TS-BDS- Adaptation Specifications. 
7. If Step 5 exists, BDS Service Distribution/Adaptation may respond to the notification of the start of stream distribution (SD-B1). 
8. SD in BSD/A distributes the stream over Broadcast Channel (SD-5).  Before the real data transmission, some in-band signaling message can be distributed over the same Broadcast Channel.
5.4.4.2 Stream Delivery to BDS Service Distribution/Adaptation

The figure below shows an example for the stream delivery to BDS Service Distribution/Adaptation
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Figure 26 - Stream Delivery to BDS Service Distribution/Adaptation
1. The CC sends stream and its attribute such as media type and CODEC information to SA in BSA.  If a media type and CODEC of that stream are different from those of OMA BCAST Standard, then SA translates a stream to BCAST Standard Stream. (SD-1)

2. The SA in BSA sends a stream having BCAST Standard media type and CODEC to SD in BSD/A (SD-2).  SA also sends the attribute of a stream to SD in BSD/A in order that SD can inform BDS Service Distribution/Adaptation of the attributes of stream.  Before SD delivers a stream to BDS Service Distribution/Adaptation, SD may adapt BCAST Standard Stream to BDS Specific Stream on condition that BDS Specific Codec and media type are known to SD. 
3. SD may notify BDS Service Distribution/Adaptation of the start of stream delivery (SD-B1).

4. BDS Service Distribution/Adaptation may send the response about the start of stream delivery to SD (SD-B1).

5. SD delivers the stream to BDS Service Distribution/Adaptation (SD-B1).  BDS Service Distribution/Adaptation may do Stream Adaptation and encryption for Service or Content Protection (or Content Protection of RTP streams) before it distributes the stream to Terminals.

6. BDS Service Distribution/Adaptation may notify SD-C in Terminal of the start of stream distribution (X-4).  The detailed operation is covered by OMA-TS-BDS- Adaptation Specifications.

7. BDS Service Distribution/Adaptation distributes the stream to Terminal (X-1, X-3).  The detailed operation is covered by OMA-TS-BDS- Adaptation Specifications.
The figure below shows an example of stream delivery whereby adaptation is performed by the BSD/A and native BDS service protection is performed by the BDS Service Distribution/Adaptation.
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Figure 27 -- Stream Distribution with Stream Adaptation Performed by BSD/A and Service Protection by BDS-SD/A
1. The CC sends stream and its attribute such as media type and CODEC information to SA in BSA.  If a media type and CODEC of that stream are different from those of OMA BCAST Standard, then SA translates a stream to BCAST Standard Stream (SD-1).
2. The SA in BSA sends a stream having BCAST Standard media type and CODEC to SD in BSD/A (SD-2).  SA also sends the attribute of a stream to SD in BSD/A in order that SD can negotiate bearers to be used for stream distribution with BDS Service Distribution/Adaptation. 

3. The SD in BSD/A requests the assignment of bearers to be used for stream distribution to BDS Service Distribution/Adaptation with the stream attributes (SD-B1).

4. To the response to step 3, BDS Service Distribution/Adaptation responds to the request (SD-B1).  Normally, BDS Service Distribution/Adaptation assigns the bearers used for stream distribution.  If BDS Service Distribution/Adaptation does not have a resource for stream distribution, it may reject that request.  The description about reject case is out of scope of this example.  BDS Service Distribution/Adaptation also may request the adaptation of a stream in case that the required data rate for stream delivery is too high or some BDS Specific media type or CODEC should be used for a stream.
5. SD notifies BDS Service Distribution/Adaptation of the start of stream delivery (SD-B1).
6. BDS Service Distribution/Adaptation may send the response about the start of stream delivery to SD (SD-B1).
7. SD delivers the stream to BDS Service Distribution/Adaptation (SD-B1).  BDS Service Distribution/Adaptation performs native BDS Service Protection of RTP stream before it distributes the stream to Terminals.
8. BDS Service Distribution/Adaptation may notify SD-C in Terminal of the start of stream distribution (X-4).  The detailed operation is BDS-dependent and described in the corresponding BDS adaptation specifications.

9. BDS Service Distribution/Adaptation distributes the stream to Terminal (X-1, X-3).  The detailed operation is BDS-dependent and described in the corresponding BDS adaptation specifications.
5.4.4.3 Stream Distribution in a Hybrid Broadcast/Unicast Environment
In a hybrid Broadcast/Unicast environment, BCAST Services are available over Broadcast Channel only, over Interaction Channel only, or over both channels. In case the same BCAST Service is available over both the Broadcast Channel and Interaction Channel, the Interaction Channel can be used as a fallback delivery method in case the Terminal goes out of coverage of the Broadcast Channel. In case the BCAST Service is available over Interaction Channel only, the Interaction Channel provides an additional service.
The figure below shows an example for Stream Distribution in a hybrid broadcast/unicast environment when the Terminal goes out of coverage of the Broadcast Channel and switches to the Interaction Channel. After the Terminal is once again within coverage of the Broadcast Channel, it may switch back to the Broadcast Channel and halt/stop the stream delivery over the Interaction Channel.
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Figure 13
 - Stream Distribution in a hybrid broadcast/unicast environment
1-8 The operation of Step 1 to Step 8 is identical to that of Step 1 to Step 8 in Section 5.4.3.1
.
9. After the Terminal has detected loss of broadcast coverage it checks the Service Guide and identifies that a corresponding stream is delivered over the Interaction Channel. SD-C in Terminal then sends a request to SD in BSD/A (SD-6) to have a stream corresponding to the broadcasted stream delivered over the Interaction Channel. Even though not illustrated in the figure, it would also be possible for the SD-C to have the Interaction Channel stream initialized before the Terminal looses Broadcast Channel coverage. By initializing the Interaction Channel stream in advance, the switching time from Broadcast access to Interaction access can be decreased when broadcast coverage is lost.
10. SD in BSD/A distributes the stream over Interaction Channel (SD-6).
11. After the Terminal has detected that it once again is within coverage of the Broadcast Channel, SD-C may halt/stop stream delivery over the Interaction Channel and switch back to receive the stream over the Broadcast Channel. The Terminal may also choose to stay on the Interaction Channel to avoid decreasing the user experience by making one more access switch. Instead, it may choose to make the access switch at a later, more suitable, point in time.
5.4.4.4 Terminal report about the stream reception to SD in BSD/A

The figure below shows an example for Terminal report about the stream reception to SD in BSD/A.
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Figure 28 - Terminal report about the stream reception to SD in BSD/A
1. The SD-C in Terminal sends the report about the stream reception to SD in BSD/A.  The reports may contain the received quality of stream and others (SD-6).

2. The SD in BSD/A may respond to the terminal report (SD-6).  After SD analyzes the terminal report, SD may do some works, such as, change of Forward Error Correction Scheme in order to improve stream reception quality.
3. SD may send the report about stream reception to BDS Service Distribution/Adaptation in order that BDS Service Distribution/Adaptation improves stream reception quality (SD-B1).

4. BDS Service Distribution/Adaptation may send the response about the report of stream reception to SD (SD-B1).
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