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Context
This contribution proposes changes to the working document: “IPTV Architecture” FG IPTV-DOC-0084 produced at the 4th FG meeting in May.

Discussion

The text provides a high-level call flows for Content On-Demand delivered using a Unicast stream and Linear TV delivered using a Multicast stream.
Proposal

The following additions a re proposed to section X.X of FG IPTV‑DOC-0084.

 IPTV High-Level Dynamic Architecture
The high-level architecture above shows the static arrangement of the functional components of the IPTV architecture. The follow illustrates the dynamic nature of the architecture for Content Delivery. 
High level flows

The high-level flow just considers the major interactions between the layers in the architecture, in this description the Content Delivery and Service Control function are combined so that the different interaction between the application layer and these functions can be seen.

Detail breakdown of the functions, and their associated call flows, are described later.

In general a transactional protocol is used between the ITF and the Application, this protocol is used for the selection and, if required, purchase of content. A streaming control protocol is used between the ITF and the Service Deliver and Control functions to establish and control the content. A delivery protocol is used to carry the content from a delivery function to the ITF.
There are two main approaches to timing of the allocation resources;
1) Tightly Coupled: The delivery and network resources are allocated on request of the application during the transactional phase of the service. They are released by a request from the application after viewing has been completed. This requires a session to be maintained with the transaction protocol. This approach is called tightly coupled as the application layer is tightly coupled to the control and delivery layer.
2) Loosely coupled: The delivery and network resources are allocated in response to the establishment of the streaming protocol session. They are released when this streaming protocol session is terminated. This approach is called loosely coupled as the application layer is only loosely coupled to the control and delivery layer.
Although the event sequences for the Tightly Coupled Content On-Demand and Loosely Coupled Content On-Demand operation for Content On-Demand are different the sequence of messages sent by the ITF are the same. The same is true for the two Linear TV cases. This should allow an ITF to interoperate with either style of application to Service Deliver and Control operation.
High level flow for loosely coupled Content-on-Demand
The following sequence represents the high-level sequence of flows for a Content-on-Demand application that uses the Unicast Content Delivery Functions where the application is loosely coupled to the Service Control.

Pre Conditions: Provisioning, network attachment and service selection have been completed.
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1. IPTV Terminal Function, ITF, connects to and interacts with the Application to select the content item that the customer wishes to receive.
2. The Application connects to the IPTV Service Control and Delivery Functions, SC&DF, to establish the authority for the ITF to consumer the content.
3. The application returns the URL containing the URL of the SC&DF and content item

4. ITF connects to the SC&DF to request the delivery of the content item. 

5. The SC&DF determined the location of the ITF, for example by querying the Network Control function. 
6. The SC&DF determines which delivery function has the requested content and can be connected to the ITF and allocates this.
7. The SC&DF requests the allocation of the network resources needed to support the network path from the delivery function to the ITF. 
8. The ITF issues a Play request

9. The SC&DF streams the content to the ITF
10. End the end of the viewing session the ITF closes the Streaming Session

11. The SC&DF releases the delivery resources
12. The SC&DF requests the release of network resources 

13. The SC&DF confirms that the session is closed

High level flow for tightly coupled Content-on-Demand
The following sequence represents the high-level sequence of flows for a Content-on-Demand application that uses the Unicast Content Delivery Functions where the application is tightly coupled to the Service Control.

Pre Conditions: Provisioning, network attachment and service selection have been completed.
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1. IPTV Terminal Function, ITF, connects to and interacts with the Application to select the content item that the customer wishes to receive.

2. The Application connects to the IPTV Service Control and Delivery Functions, SC&DF, to establish the authority for the ITF to consume the content and reserve the delivery and network resources.

3. The SC&DF determined the location of the ITF, for example by querying the Network Control function. 

4. The SC&DF determines which content delivery function has the requested content and could be connected to the ITF and allocates this
5. The SC&DF requests the allocation of the network resources needed to support the network path from the content delivery function to the ITF. 

6. The application returns the URL containing the URL of the SC&DF and content item

7. ITF connects SC&DF to request the delivery of the content item. 

8. The ITF issues a Play request

9. The SC&DF streams the content to the ITF

10. End the end of the viewing session the ITF closes the Streaming Session

11. The ITF closes the transaction session with the Application

12. The Application informs the SC&DF that the session has ended

13. The SC&DF releases the delivery resources

14. The SC&DF requests the release of network resources 

High level flow for loosely coupled Linear TV

The following sequence represents the high-level sequence of flows for a Linear TV application that uses the Multicast Delivery Functions where the application is loosely coupled to the Service Control.

Pre Conditions: Provisioning, network attachment and service selection have been completed.
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1. IPTV Terminal Function, ITF, connects to and interacts with the Linear TV Application to obtain the list of channels that the customer wishes to receive.

2. The Application connects to the IPTV Service Control and Delivery Functions, SC&DF, to establish the authority for the ITF to consume the channels.

3. The application returns the URL containing the URL of the SC&DF and the list of multicast addresses

4. ITF connects to the SC&DF to request the network resources for the reception of the channels. 

5. The SC&DF determined the location of the ITF, for example by querying the Network Control function. 

6. The SC&DF requests the allocation of the network resources needed to support the network path from the delivery function to the ITF. 

7. The ITF issues an Multicast Group Join request to receive the channel

8. End the end of the viewing session the ITF closes the Streaming Session

9. The SC&DF requests the release of network resources 

10. The SC&DF confirms that the session is closed

High level flow for tightly coupled Linear TV

The following sequence represents the high-level sequence of flows for a Linear TV application that uses the Multicast Delivery Functions where the application is tightly coupled to the Service Control.

Pre Conditions: Provisioning, network attachment and service selection have been completed.
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1. IPTV Terminal Function, ITF, connects to and interacts with the Linear TV Application to obtain the list of channels that the customer wishes to receive.

2. The Application connects to the IPTV Service Control and Delivery Functions, SC&DF, to establish the authority for the ITF to consume the channels and reserve the network resources.

3. The SC&DF determined the location of the ITF, for example by querying the Network Control function. 

4. The SC&DF requests the allocation of the network resources needed to support the network path from the content delivery function to the ITF. 

5. The Application returns the URL containing the URL of the SC&DF and the list of multicast addresses

6. The ITF issues an Multicast Group Join request to receive the channel

7. End the end of the viewing session the ITF closes the Application Session

8. The Application informs the SC&DF that the session has ended

9. The SC&DF requests the release of network resources 

_________________
	Contact:
	Dr. Simon T Jones

BT

UK
	Tel:
+44 1473 642687
Fax:


Email
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	Attention: This is a document submitted to the work of ITU-T and is intended for use by the participants to the activities of ITU-T's Focus Group on IPTV, and their respective staff and collaborators in their ITU-related work.  It is made publicly available for information purposes but shall not be redistributed without the prior written consent of ITU.  Copyright on this document is owned by the author, unless otherwise mentioned.  This document is not an ITU-T Recommendation, an ITU publication, or part thereof.
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