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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. Material that is in the IPTV Architecture Living List FG IPTV-DOC-0102 is updated and proposed for inclusion in the working document.
Discussion

The text provides a mid-level view of the Content Delivery & Service Control domains and describes detail call flows for Content On-Demand delivered using a Unicast streams 
The two modes are described in another contribution:

Tightly coupled – In this mode the application will communicate with the IPTV Control, over the Ss interface, and Delivery functions to allocate and reserve a media delivery function before the content selection is confirmed to the user and the URL of the media and its delivery function are returned to the UE. 
Loosely coupled - In this mode the IPTV application assumes that service Control and Delivery functions will be able allocate a media delivery function when needed (normally to a Service Level Agreement). The Application confirms the content selection and returns its URL without further checks.
In this contribution two options are considered for how the IPTV Service Control passes the Streaming Control request from the ITF to the Content Delivery Function. The options are for it to either proxy the request or for it to redirect the request.
Proposal

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

Content Delivery Detailed Dynamic Architecture (non-IMS)
The proceeding sections show the static arrangement of the functional components of the IPTV architecture and its high-level dynamic architecture. The following provides more detail of the dynamic nature of the architecture for Content Delivery where the core-IMS is not used.
Section X.X discussed the coupling between the application layer and the Service Control and Service Delivery functional groups. In this section the relationship between IPTV Service Control and the Delivery functions is described.

The principle differences between Tight and Loose Coupling the application with the Service Control is the timing of the allocation of delivery and network resources. Close coupling may be more appropriate for the immediate consumption of content as delivery can be guaranteed. Loose coupling may be more appropriate for delayed consumption of content as resources are not allocated until actually needed.
There are also two ways in which the IPTV Control and the Content Delivery functions may interoperate:

Proxy:  One approach is for IPTV Service Control to proxy all request between the ITF and the Content functions, is this way IPTV Control can request the allocation of delivery and network resources, track the progress of the streaming session and request the release of resources at the end of the session.

Redirect: The other approach is for IPTV Service Control to request the allocation of delivery and network resources and then redirect the ITF to communicate with the actual Content Storage and Delivery function that has been allocated.

The Proxy approach has the advantage that a single function, IPTV Service Control, keeps track of the allocated resources. The Redirect approach has the advantage that the ITF communicates directly with the Content Storage and Delivery function, reducing latency and resource usage.

The Redirect approach requires that the streaming control protocol can be redirected during sessions establishment. This is supported by most protocols, and if supported means that a single ITF implementation can communication to ITPV services using either proxy or redirect.

The following figures show the call flows for the four use-cases resulting from the combination of Lose and Tight Coupling with Proxy and Redirect. In all cases the Content On-Demand Application is shown making us of the Unicast Content Delivery Functions.
Pre Conditions: Provisioning, network attachment and service selection have been completed.

Content On-Demand with Loose Coupling and Redirect
The following flow shows the interaction between the ITF and the application, the IPTV Service Control and the Content Delivery Functional elements, where the Application and the IPTV Service Control do not communicate and the IPTV Service Control redirects the ITF to the allocated Content Storage and Delivery Function.
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Figure X.1 On-Demand Call flows with loose coupling and redirect
1. The ITF runs the On-Demand Client which connects, using a transactional protocol, to On‑Demand Application to obtain the URL of the IPTV Service Control Function with a reference to the content item that the customer wishes to receive. During this interaction that application will validate the ITF’s connection, it may use the application profile to personalise the service, it may record the transaction and any associated purchase in the application profile. The application will establish, within the service profile, the authority for the ITF to subsequently consume the content.
2. The ITF connect to the IPTV Service Control Function, using a session control protocol, passing it the reference to the content item to be consumed.  The IPTV Service Control Function validates the ITF’s connection request against the authority that has been established.
3. IPTV Service Control Function determines the location of the IPTV Device, for example by querying the NACF. It passes this information and the content reference to the Unicast Delivery Control Function to request the allocation of delivery resources.
4. Content Delivery Control Function determines which Unicast Delivery & Storage Function has the requested content and could be connected to the IPTV Device. It queries, or maintains the state of, the Unicast Delivery & Storage Functions to identify one that has free capacity and allocates this to the ITF. It returns the URL of physical server containing the allocated content item to the IPTV Service Control Function.

5. IPTV Service Control Function requests the network resources needed to support the network path from the Unicast Delivery & Storage Function to the IPTV Device. IPTV Service Control Function returns the ITF a redirect containing the URL of physical server and content item
6. The ITF redirects its session control connection to the identified Unicast Delivery & Storage Function to control and receive the content 

7. The Unicast Delivery & Storage Function uses a delivery protocol to send the content to the ITF.
8. At the end of the viewing the ITF terminates the streaming control session with the Unicast Delivery & Storage Function
9. The Unicast Delivery & Storage Function informs the Unicast Delivery Control Function that the session has ended
10. The Unicast Delivery Control Function releases the delivery resources and informs the IPTV Control Function that the session has ended.
11. IPTV Control Function requests the release of network resources that were allocated to the network path from the Unicast Delivery & Storage Function to the ITF.
In the exception case where the ITF does not perform step 8 the Unicast Delivery & Storage Function monitors the session and if this fails performs step 9. Steps 10 and 11 would also follow.

Content On-Demand with Loose Coupling and Proxy
The following flow shows the interaction between the ITF and the application, the IPTV Service Control and the Content Delivery Function elements, where the Application and the IPTV Service Control do not communicate and the IPTV Service Control proxies the communications between the ITF and the allocated Content Storage and Delivery Function.
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Figure X.2 On-Demand Call flows with loose coupling and proxy

1. The ITF runs the On-Demand Client which connects, using a transactional protocol, to On‑Demand Application to obtain the URL of the IPTV Service Control Function with a reference to the content item that the customer wishes to receive. During this interaction that application will validate the ITF’s connection, it may use the application profile to personalise the service, it may record the transaction and any associated purchase in the application profile. The application will establish, within the service profile, the authority for the ITF to subsequently consume the content.
2. The ITF connect to the IPTV Service Control Function, using a session control protocol, passing it the reference to the content item to be consumed.  The IPTV Service Control Function validates the ITF’s connection request against the authority that has been established.
3. IPTV Service Control Function determines the location of the IPTV Device, for example by querying the NACF. It passes this information and the content reference to the Unicast Delivery Control Function to request the allocation of delivery resources.
4. Content Delivery Control Function determines which Unicast Delivery & Storage Function has the requested content and could be connected to the IPTV Device. It queries, or maintains the state of, the Unicast Delivery & Storage Functions to identify one that has free capacity and allocates this to the ITF. It returns the URL of physical server containing the allocated content item to the IPTV Service Control Function.

5. IPTV Service Control Function requests the network resources needed to support the network path from the Unicast Delivery & Storage Function to the IPTV Device. 

6. The IPTV Service Control Function starts to proxy the ITF’s session control connection to the identified Unicast Delivery & Storage Function to control and receive the content 

7. The Unicast Delivery & Storage Function uses a delivery protocol to send the content to the ITF.
8. At the end of the viewing the ITF terminates the streaming control session which the IPTV Service Control is still proxying to the Unicast Delivery & Storage Function
9. The IPTV Service Control informs the Unicast Delivery Control Function that the session has ended
10. The Unicast Delivery Control Function releases the delivery.
11. IPTV Control Function requests the release of network resources that were allocated to the network path from the Unicast Delivery & Storage Function to the ITF.
In the exception case where the ITF does not perform step 8 the IPTV Service Control function monitors the session and if this fails terminates the connection to the Unicast Delivery & Storage Function and the performs step 9. Steps 10 and 11 would also follow.

Content On-Demand with Tight Coupling and Direct
The following flow shows the interaction between the ITF and the application, the IPTV Service Control and the Content Delivery Function elements, where the Application calls the IPTV Service Control to pre-allocated resources. As the Delivery resources have already been allocated the ITF communicated directly to the allocated Content Storage and Delivery Function.
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Figure X.3 On-Demand Call flows with tight coupling and direct

1. The ITF runs the On-Demand Client which connects, using a transactional protocol, to On‑Demand Application to obtain the URL of the IPTV Service Control Function with a reference to the content item that the customer wishes to receive. During this interaction that application will validate the ITF’s connection, it may use the application profile to personalise the service, it may record the transaction and any associated purchase in the application profile. The application will establish, within the service profile, the authority for the ITF to subsequently consume the content.
2. The Application connects to the IPTV Service Control Function passing it the reference to the content item to be consumed and the ITF.
3. IPTV Service Control Function determines the location of the ITF, for example by querying the NACF. It passes this information and the content reference to the Unicast Delivery Control Function to request the allocation of delivery resources.
4. Content Delivery Control Function determines which Unicast Delivery & Storage Function has the requested content and could be connected to the IPTV Device. It queries, or maintains the state of, the Unicast Delivery & Storage Functions to identify one that has free capacity and allocates this to the ITF. It returns the URL of physical server containing the allocated content item to the IPTV Service Control Function.

5. IPTV Service Control Function requests the network resources needed to support the network path from the Unicast Delivery & Storage Function to the IPTV Device. IPTV Service Control Function returns to the Application the URL of physical server and content item, which in turn pass this to the ITF.
6. The ITF establishes session control connection to the identified Unicast Delivery & Storage Function to control and receive the content  The Unicast Delivery & Storage Function validates this request by checking with the service profile
7. The Unicast Delivery & Storage Function uses a delivery protocol to send the content to the ITF.
8. At the end of the viewing the ITF terminates the streaming control session with the Unicast Delivery & Storage Function
9. The ITF then terminates that connection to the Application with in turn informs the IPTV Service Control that the session has ended

10. The IPTV Service Control Function informs the Unicast Delivery Control Function that the session has ended so that it can release the delivery resources.
11. IPTV Control Function requests the release of network resources that were allocated to the network path from the Unicast Delivery & Storage Function to the ITF.
In the exception case where the ITF does not perform step 9 the Application is monitoring the session and if this fails, it request terminates the session and notifies the IPTV Control Function. Steps 10 and 11 would also follow.

Content On-Demand with Tight Coupling and Proxy
The following flow shows the interaction between the ITF and the application, the IPTV Service Control and the Content Delivery Function elements, where the Application calls the IPTV Service Control to pre-allocated resources. The IPTV Service Control function proxies the communications between the ITF and the allocated Content Storage and Delivery Function.
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Figure X.4 On-Demand Call flows with tight coupling and proxy

1. The ITF runs the On-Demand Client which connects, using a transactional protocol, to On‑Demand Application to obtain the URL of the IPTV Service Control Function with a reference to the content item that the customer wishes to receive. During this interaction that application will validate the ITF’s connection, it may use the application profile to personalise the service, it may record the transaction and any associated purchase in the application profile. The application will establish, within the service profile, the authority for the ITF to subsequently consume the content.
2. The Application connects to the IPTV Service Control Function, passing it references to the content item to be consumed and the ITF. 
3. IPTV Service Control Function determines the location of the IPTV Device, for example by querying the NACF. It passes this information and the content reference to the Unicast Delivery Control Function to request the allocation of delivery resources.
4. Content Delivery Control Function determines which Unicast Delivery & Storage Function has the requested content and could be connected to the IPTV Device. It queries, or maintains the state of, the Unicast Delivery & Storage Functions to identify one that has free capacity and allocates this to the ITF. It returns the URL of physical server containing the allocated content item to the IPTV Service Control Function.

5. IPTV Service Control Function requests the network resources needed to support the network path from the Unicast Delivery & Storage Function to the IPTV Device. IPTV Service Control Function returns to the Application the URL of physical server and content item, which in turn pass this to the ITF. 

6. The ITF starts to session control connection to the IPTV Service Control Function  which proxies the request to the selected Unicast Delivery & Storage Function
7. The Unicast Delivery & Storage Function uses a delivery protocol to send the content to the ITF.
8. At the end of the viewing the ITF terminates the streaming control session which the IPTV Service Control is still proxying to the Unicast Delivery & Storage Function
9. The ITF then terminates that connection to the Application with in turn informs the IPTV Service Control that the session has ended

10. The IPTV Service Control requests that the Unicast Delivery Control Function releases the delivery.
11. IPTV Control Function requests the release of network resources that were allocated to the network path from the Unicast Delivery & Storage Function to the ITF.
In the exception case where the ITF does not perform step 9 the Application is monitoring the session and if this fails, it request terminates the session and notifies the IPTV Control Function. Steps 10 and 11 would also follow.
_________________
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