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Appendix |

Procedural flows relating to IPTV services

(This appendix does not form an integral part of this Recommendation)

The functional architecture in clause 10 describes the functions and functional blocks of the IPTV functional
architecture. The following clauses describe the interactions between the functions and functional blocks by illustrating
the related procedural flows.

NOTE - These procedural flows are intended as illustrative examples of interactions between functional blocks and
functions, and should not be taken as mandatory when implementing the IPTV functional architectures defined in this
Recommendation.

1.1 High level flows
The high level procedural flows describe the high level interactions between the functions in the IPTV architecture.
In this description, the content delivery functions and service control functions are combined, represented as a single
group of functions called “content delivery and service control functions”, so that the different interaction between the
application functions and these functions can be illustrated. Detailed breakdown of the functions, and their associated
procedural flows, are described later.
In general, a transactional protocol is used between the ITF and the application functions, this protocol is used for the
selection and, if required, purchase of content. A streaming control protocol is used between the ITF and the content
delivery and service control functions to establish the delivery 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:
Tightly coupled: The delivery and network resources are allocated at the 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.
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.
The principal differences between tight and loose coupling of the application with the service control functions are the
timing of the allocation of delivery and network resources. Tight coupling can optionally be more appropriate for the
immediate consumption of content as delivery can be guaranteed. Loose coupling can optionally be more appropriate
for delayed consumption of content as resources are not allocated until actually needed.
Although the event sequences for the tightly coupled content on-demand and loosely coupled content on-demand
operations are different, the sequences of messages sent by the ITF are the same. The same is true for the two linear TV
cases. This can optionally allow an ITF to interoperate with either style of application to service delivery and control
operations.

NOTE - In cases where there is no clear distinction between the application functions and the content delivery and

service control functions, the following figures may not accurately represent the procedural flows. For specific
IMS-based procedural flows, refer to clause 1.3.

1.1.1 High level procedural flows for loosely coupled content-on-demand

The following procedural flows represent 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 functions.
Pre-conditions: It is assumed that provisioning, network attachment and service selection have been completed.
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Figure 1.1 — High level procedural flows for loosely coupled content-on-demand

1) IPTV terminal functions (ITF) connect to and interact with the application functions to select the content
item that the end user wishes to receive.

2) The application functions connect to the content delivery and service control functions to establish the
authority for the ITF to consume the content.

3) The application functions return the URL of the content delivery and service control functions and content
item.

4) ITF connects to the content delivery and service control functions to request the delivery of the content
item.

5) The content delivery and service control functions determine the location of the ITF, for example by
querying the network control function. This procedure is not necessary in the case of a fixed network
because the location is already known.

6) The content delivery and service control functions determine which delivery function has the requested
content and can be connected to the ITF and allocate this delivery function.

7) The content delivery and service control functions request 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 content delivery and service control functions facilitate the content flow to the ITF.
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10) At the end of the viewing session, the ITF closes the content flow.

11) The content delivery and service control functions release the delivery resources.
12) The content delivery and service control functions request the release of network resources.
13) The content delivery and service control functions confirm that the session is closed.

I.1.2 High level procedural flows for tightly coupled content-on-demand

The following procedural flows represent the high-level sequence of flows for a content-on-demand application that
uses the unicast content delivery functional block, where the application is tightly coupled to the service control
functions.

Pre-conditions: It is assumed that provisioning, network attachment and service selection have been completed.

IPTV Application Content delivery and :
TF functions service control functions Network functions
A Connect
. > A
3 OK
@ <
[%2]
v Browser and select | ) )
P »|Establish authority and resource )
P Get current ITF location (Note)
Location (Note) g
_ S
Allocate CD&SF =
capabilities i)
5 g
- Request network resources @
3 » 5
) (=
€ Allocate network
3 resources
o
O ) OK
’ OK <
OK service (URL) '
Consumg (service URL) ~
»
OK S
1| g
Play ~ S
> o
E%, < OK E
< Content flow S
g
v Close _ g
A g &
P OK
o
Disconnect
L
Release authority and resource A
&
2 Release CD&SF S
© Can be triggered by abnormal capabilities 8
2 termination or timeout{of S
2 transaction session Release network resources =
o =]
© Release network S
resources S
) OK F
’ OK v
v d OK A
- Y.1910(08)_Fif2

NOTE - Optional procedure.

Figure 1.2 — High level procedural flows for tightly coupled content-on-demand

1) The IPTV terminal function (ITF) interacts with the application functions to select the content item that the
end user wishes to receive.
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12)

13)
14)

The application functions connect to the content delivery and service control functions to establish the
authority for the ITF to consume the content and reserve the delivery and network resources.

The content delivery and service control functions determine the location of the ITF, for example by
querying the network control functions. This procedure is not necessary in the case of a fixed network
because the location is already known.

The content delivery and service control functions determine which content delivery function has the
requested content and can optionally be connected to the ITF, and allocate this delivery function.

The content delivery and service control functions request the allocation of the network resources needed to
support the network path from the content delivery functions to the ITF.

The application functions return the URL of the content delivery and service control functions and content
item.

The ITF connects to the content delivery and service control functions to request the delivery of the content
item.

The ITF issues a play request.

The content delivery and service control functions stream the content to the ITF.
At the end of the viewing session, the ITF closes the streaming session.

The ITF closes the transaction session with the application functions.

The application functions inform the content delivery and service control functions that the session has
ended.

The content delivery and service control functions release the delivery resources.
The content delivery and service control functions request the release of network resources.

1.1.3 High level procedural flows for loosely coupled linear TV

The following procedural flows represent 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 functions.

Pre-conditions: It is assumed that provisioning, network attachment and service selection have been completed.
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Figure 1.3 — High level procedural flows for loosely coupled linear TV
The 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.

The application connects to the content delivery and service control functions to establish the authority for
the ITF to consume the channels.

The application returns the URL of the content delivery and service control functions and the list of
multicast addresses.

The ITF connects to the content delivery and service control functions to request the network resources for
the reception of the channels.

The content delivery and service control functions determine the location of the ITF, for example by
querying the network control function. This procedure is not necessary in the case of a fixed network
because the location is already known.

The content delivery and service control functions request the allocation of the network resources needed to
support the network path from the delivery function to the ITF.

The ITF issues a multicast group join request to receive the channel.

At the end of the viewing session, the ITF closes the streaming session.

The content delivery and service control functions request the release of network resources.
The content delivery and service control functions confirm that the session is closed.

1.1.4 High level procedural flows for tightly coupled linear TV

The following procedural flows represent the high-level sequence of flows for a linear TV application that uses the
multicast delivery functional block where the application is tightly coupled to the service control functions.
Pre-conditions: It is assumed that provisioning, network attachment and service selection have been completed.

— 87 — JT—=Y1910



IPTV Application Content delivery and

TF functions service control functions Network functions

A Connect o

+— »

3 OK A

3 <

v L Browser and select ) ]
4 [¢ > Establish authority and resource
| Get current ITF location (Note)
Location (Note) 3

o < L

=}

& Request network resources g

19%) > [t

4 g

E Allocate network S

2 resources g

o —

~ OK <
v L OK (service URL) v
A bl
IGMP join
7 i >
o < Content flow
£ Disconnect .

° Release authority and resource

8 i 8

© Can be triggered by abnormal Release network resources » ‘g

g termination or timeoutfof s

2 transaction session Release network s

5 resources 5

O OK bS]

v P OK =
P OK <
< v.1910(08)_Fi}4
NOTE - Optional procedure.
Figure 1.4 — High level procedural flows for tightly coupled linear TV

1) The 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 content delivery and service control functions to establish the authority for
the ITF to consume the channels and reserve the network resources.

3) The content delivery and service control functions determine the location of the ITF, for example by
querying the network control function. This procedure is not necessary in the case of a fixed network
because the location is already known.

4) The content delivery and service control functions request 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 of the content delivery and service control functions and the list of
multicast addresses.

6) The ITF issues a multicast group join request to receive the channel.

7) At the end of the viewing session, the ITF closes the application session.

8) The application informs the content delivery and service control functions that the session has ended.

9) The content delivery and service control functions request the release of network resources.
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1.1.5 High level procedural flows for initialization of IPTV application access

‘Application Functions

End User Network Service Service and Application | |IPTV Applications

Functional Block

1
|
1
Functions Functions Control . | Discovery & Selection (LTV, VOD, etc.)
1
1
1

Network Attachment

Service Discovery and Selection

Application Discovery and Selection

Application Offering and Consumption

Figure 1.5 — High level procedural flow for initialization of IPTV application access

1) The user first selects a network provider and a network access mode, and the end-user functions execute the
network attachment operation with the network functions.

2) After the user accesses the network, the service control functions provide the user the initial information of
the available IPTV service providers, and the user selects an IPTV service provider. The network functions
can optionally be involved in this procedure.

3) The service and application discovery and selection functional block finds available applications (such as
linear TV, VoD, etc.), and provides these to the user for selection.

4) The user accesses the selected application.

1.1.6 High level procedural flows for content distribution

1.1.6.1 Procedural flows for file-based content distribution

File-based content distribution is mainly used in VoD services.

The procedures above the dotted line of Figure 1.6 refer to file-based content distribution from the content preparation
functions to the content delivery and storage functions.

The procedures below the dotted line of Figure 1.6 refer to file-based content distribution from content delivery and
storage functions which already have received the required file-based content, and hence can distribute it to other
content delivery and storage functions.

The procedures below the dotted line are intended for the case when efficiency can be enhanced for the content
delivery.

Pre-conditions: It is assumed that content metadata and content protection rights information have been delivered from
the content provider functions to the content preparation functions.
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Figure 1.6 — Procedural flows for file-based content distribution
1) File-based content preparation procedures include content aggregation, content management, metadata

processing, content processing and content encryption, which can optionally be completed before file-based
content is distributed.

2) Content preparation functions indicate file-based content is available for distribution to the CD&LCF.

3) CD&LCF enforces distribution policy and allocates resources (i.e., select suitable CD&SF to receive
file-based content).

4) CD&LCEF indicate to the CD&SF that file-based content is available for distribution.

5) CD&SF provides an acknowledgement to the CD&LCF that file-based content can be distributed.

6) CD&LCF provides an acknowledgement to the content preparation functions that file-based content can be
distributed.

7) Content preparation functions proceed to transfer the file-based content to CD&SF.

a) The file-based content transport method can be PULL mode, i.e., the CD&SF downloads the
file-based content initially from the content preparation functions.

b)  The file-based content transport method can be PUSH mode, i.e., content preparation uploads the
file-based content initiatively to CD&SF.

8) In order to maintain information such as file-based content distribution information, load status of CD&SF,
the CD&LCF periodically send "status” request messages to the CD&SF.

9) The CD&SF returns status-related information back to the CD&LCF.

10) CD&LCF schedules content to CD&SF according to a distribution policy.

11) Enable file-based content distribution for (a) push mode, (b) pull mode.

12) File-based content is transferred among CD&SF instances.
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1.1.6.2 Procedural flows for stream-based content distribution

Stream-based content distribution is mainly used in linear TV and time-shifted linear TV.

Pre-conditions: It is assumed that content metadata and content protection rights information have been delivered from
the content provider functions to the content preparation functions.

Content
Preparation CD&LCF CD&SF

Functions

1) stream-based content
preparation

2) Indicates stream-based
 — content —p
is available for distribution

3) enforces distribution policy and
allocates resources
4)Tndicates stream-based

content —>

is available for distribution
5) acknowledges stream-

- based —
6) acknowledges stream- content distribution
- based —
content distribution

7) stream-based content transfer

Figure 1.7 — Stream-based content distribution flow

1) Stream-based content preparation procedures include content aggregation, content management, metadata
processing, content processing and content encryption, which can optionally be completed before
stream-based content is distributed.

2) Content preparation functions indicate stream-based content is available for distribution to the CD&LCF.

3) CD&LCF enforces distribution policy and allocates resources (i.e., select suitable CD&SF to receive
stream-based content).

4) The CD&LCF indicates to the CD&SF that stream-based content is available for distribution.

5) The CD&SF provides an acknowledgement to the CD&LCF that stream-based content can be distributed.

6) The CD&LCF provides an acknowledgement to the content preparation functions that stream-based content
can be distributed.

7 Content preparation functions proceed to transfer the stream-based content to CD&SF.

1.2 Procedural flows for IPTV services based on NGN non-IMS IPTV architectures

The following clauses provide detailed descriptions of the procedural flows in the case of the NGN non-IMS IPTV
architecture.

There are two ways in which the IPTV control and the content delivery functions interoperate:

. Proxy: One approach is for IPTV service control functional block to proxy all requests between the ITF and
the content functions. In 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 the IPTV service control functional block to request the allocation of
delivery and network resources and then redirect the ITF to communicate directly with the actual content
storage and delivery functions that have been allocated.

The proxy approach has the advantage that a single function, the IPTV service control functions, 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 session establishment. This
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is supported by most protocols, and if supported means that a single ITF implementation can communicate with ITPV
services using either the proxy or the redirect method.

The following figures show the procedural flows for the four use-cases resulting from the combination of loose and
tight coupling with proxy and redirect methods. In all cases, the content on-demand application is shown making use of
the unicast content delivery functions.

Pre-conditions: It is assumed that provisioning, network attachment and service selection have been completed.

I.2.1  Procedural flows for content on-demand with loose coupling and redirect

The following procedural flows show the interaction between the ITF and the IPTV application functions, the IPTV
service control functions and the content delivery functions. In these flows, the application functions and the IPTV
service control functional block do not communicate with each other, and the IPTV service control functional block
redirects the ITF to the allocated content storage and delivery functions.
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Figure 1.8 — On-demand procedural flows with loose coupling and redirect
1) The ITF runs the on-demand client which connects, using a transactional protocol, to the on-demand

application to obtain the URL of the IPTV service control functional block with a reference to the content
item that the customer wishes to receive. During this interaction, the application will authorize the ITF's
connection, it can optionally use the application profile to personalize the service and it can optionally
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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.

The ITF connects to the IPTV service control functional block, using a session control protocol, and passes
to it the reference for the content item to be consumed. The IPTV service control functional block
authorizes the ITF's connection request against the authority that has been established.

The IPTV service control functional block 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
functional block so that the allocation of delivery resources can be requested. This procedure is not
necessary in the case of a fixed network because the location is already known.

The content delivery control function determines which unicast delivery functional block has the requested
content and can optionally be connected to the IPTV device. It queries, or maintains, the state of the unicast
delivery functional block to identify one that has available capacity and allocates this to the ITF. It returns
the URL of the physical server containing the allocated content item to the IPTV service control functional
block.

The IPTV service control functional block requests the network resources needed to support the network
path from the unicast delivery functional block to the IPTV device. The IPTV service control functional
block returns the ITF a redirect command containing the URL of physical server and content item.

The ITF redirect its session control connection to the identified unicast delivery functional block to control
and receive the content.

The unicast delivery functional block uses a delivery protocol to send the content to the ITF.

At the end of the viewing, the ITF terminates the streaming control session with the unicast delivery
functional block.

The unicast delivery functional block informs the unicast delivery control function that the session has
ended.

The unicast delivery control function releases the delivery resources and informs the IPTV control function
that the session has ended.

The IPTV service control function requests the release of network resources that were allocated to the
network path from the unicast delivery functional block to the ITF.

In the exception case where the ITF does not perform step 8, the unicast delivery functional block monitors the session
and, if this fails, performs step 9. Steps 10 and 11 would also follow.

1.2.2  Procedural flows for content on-demand with loose coupling and proxy

The following procedural flows show the interaction between the ITF, the IPTV application functions, the IPTV
service control functions and the content delivery functions. In these flows, the application functions and the IPTV
service control functional block do not communicate with each other and the IPTV service control functional block
proxies the communication between the ITF and the allocated content storage and delivery function.
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Figure 1.9 — On-demand procedural flows with loose coupling and proxy

1) The ITF runs the on-demand client which connects, using a transactional protocol, to an on-demand
application to obtain the URL of the IPTV service control functional block with a reference to the content
item that the customer wishes to receive. During this interaction, that application will authorize the ITF's
connection, it can optionally use the application profile to personalize the service, it can optionally record
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2)

3)

4)

5)
6)

7
8)

9)
10)
11)

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.

The ITF connects to the IPTV service control functional block, using a session control protocol, and passes
to it the reference to the content item to be consumed. The IPTV service control functional block authorizes
the ITF's connection request against the authority that has been established.

The IPTV service control functional block 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. This procedure is not necessary in the case of a fixed
network because the location is already known.

The content delivery control function determines which unicast delivery functional block has the requested
content and can optionally be connected to the IPTV device. It queries, or maintains, the state of the unicast
delivery functional block to identify one that has free capacity and allocates this to the ITF. It returns the
URL of the physical server containing the allocated content item to the IPTV service control functional
block.

The IPTV service control functional block requests the network resources needed to support the network
path from the unicast delivery functional block to the IPTV device.

The IPTV service control functional block starts to proxy the ITF's session control connection to the
identified unicast delivery functional block to control and receive the content.

The unicast delivery functional block uses a delivery protocol to send the content to the ITF.

At the end of the viewing, the ITF terminates the streaming control session which the IPTV service control
functional block proxies to the unicast delivery functional block.

The IPTV service control functions inform the unicast delivery control function that the session has ended.
The unicast delivery control function releases the CD&SF capabilities.

The IPTV service control function requests the release of network resources that were allocated to the
network path from the unicast delivery functional block to the ITF.

In the exception case where the ITF does not perform step 8, the IPTV service control functions monitor the session
and, if this fails, terminate the connection to the unicast delivery functional block and perform step 9. Steps 10 and 11
would also follow.

1.2.3 Procedural flows for content on-demand with tight coupling and redirect

The procedural flows show the interactions between the ITF, the IPTV application functions, the IPTV service control
functional block and the content delivery functions. In these flows, the application communicates with the IPTV
service control functional block to pre-allocate resources. As the delivery resources have already been allocated, the
ITF communicates directly to the allocated content storage and delivery functions.
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1)

Figure 1.10 — Procedural flows for content on-demand with tight coupling and redirect

The ITF runs the on-demand client which connects, using a transactional protocol, to an on-demand
application to obtain the URL of the IPTV service control functional block with a reference to the content
item that the customer wishes to receive. During this interaction, that application will authorize the ITF's
connection, it can optionally use the application profile to personalize the service, it can optionally record
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2)

3)

4)

5)

6)
7
8)
9)
10)

11)

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.

The application connects to the IPTV service control functional block passing it the reference to the content
item to be consumed and the ITF.

The IPTV service control functional block 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. This procedure is not necessary in the case of a fixed network
because the location is already known.

The content delivery control function determines which unicast delivery functional block has the requested
content and can optionally be connected to the IPTV device. It queries, or maintains, the state of the unicast
delivery functional block to identify one that has free capacity and allocates this to the ITF. It returns the
URL of the physical server containing the allocated content item to the IPTV service control functional
block.

The IPTV service control functional block requests the network resources needed to support the network
path from the unicast delivery functional block to the IPTV device. The IPTV service control functional
block returns to the application the URL of the physical server and content item, which in turn passes this to
the ITF.

The ITF establishes the session control connection to the identified unicast delivery functional block to
control and receive the content. The unicast delivery functional block authorizes this request by checking
with the service profile.

The unicast delivery functional block uses a delivery protocol to send the content to the ITF.

At the end of the viewing, the ITF terminates the streaming control session with the unicast delivery
functional block.

The ITF then terminates that connection to the application, which in turn informs the IPTV service control
functions that the session has ended.

The IPTV service control functional block informs the unicast delivery control function that the session has
ended so that it can release the delivery resources.

The IPTV service control function requests the release of network resources that were allocated to the
network path from the unicast delivery functional block to the ITF.

In the exception case where the ITF does not perform step 9, the IPTV application functions monitor the session and, if
this fails, terminate the session and notifie the IPTV control functional block. Steps 10 and 11 would also follow.

1.2.4 Procedural flows for content on-demand with tight coupling and proxy

The following flow shows the interaction between the ITF, the IPTV application functions, the IPTV service control
functions and the content delivery functions elements. In these flows, the application calls the IPTV service control
functions to pre-allocate resources. The IPTV service control functions act as a proxy for the communication between
the ITF and the allocated content storage and delivery function.
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Figure 1.11 — Procedural flows for on-demand procedural flows with tight coupling and proxy

1)

The ITF runs the on-demand client which connects, using a transactional protocol, to an on-demand

application to obtain the URL of the IPTV service control functional block with a reference to the content
item that the customer wishes to receive. During this interaction, the application will authorize the ITF's
connection, it can optionally use the application profile to personalize the service, it can optionally record
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8)

9)

10)
11)

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.

The application connects to the IPTV service control functional block, passing it references to the content
item to be consumed and the ITF.

The IPTV service control functional block 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. This procedure is not necessary in the case of a fixed
network because the location is already known.

The content delivery control function determines which unicast delivery functional block has the requested
content and can optionally be connected to the IPTV device. It queries, or maintains, the state of the unicast
delivery functional block to identify one that has available capacity and allocates this to the ITF. It returns
the URL of the physical server containing the allocated content item to the IPTV service control functional
block.

The IPTV service control functional block requests the network resources needed to support the network
path from the unicast delivery functional block to the IPTV device. The IPTV service control functional
block returns to the application the URL of the physical server and content item, which in turn passes this to
the ITF.

The ITF starts the session control connection to the IPTV service control functional block which proxies the
request to the selected unicast delivery functional block.

The unicast delivery functional block uses a delivery protocol to send the content to the ITF.

At the end of the viewing, the ITF terminates the streaming control session which the IPTV service control
functions are still proxying to the unicast delivery functional block.

The ITF then terminates the connection to the application, which in turn informs the IPTV service control
functions that the session has ended.

The IPTV service control functions request that the unicast delivery control function releases the session.

The IPTV control function requests the release of network resources that were allocated to the network path
from the unicast delivery functional block to the ITF.

In the exception case where the ITF does not perform step 9, the IPTV application functions monitor the session and, if
this fails, terminate the session and notifie the IPTV service control functional block. Steps 10 and 11 would also

follow.

1.2.5 Procedural flows for local programme adaptation for NGN-based linear IPTV
The following diagram illustrates how location-specific content can be proposed to end-users
after determining the location of the terminal.

NOTE - Figue 1.12 depicts optional behaviour when a programme is adapted to local constraints.
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1.3 Procedural flows for IPTV services based on NGN IMS IPTV architecture

Figure 1.12 — Procedural flows of local programme adaptation for NGN-based linear IPTV
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The following clauses provide detailed descriptions of the procedural flows in the case of NGN IMS IPTV architecture.
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Figure 1.13 — Procedural flows for VoD service

Preconditions: It is assumed that provisioning and network attachment has been completed.

The IPTV terminal functions obtain the content identifier, logical URL, bandwidth, and codec information
for a content item that the end-user wishes to receive. This is achieved by interaction with the programme
guide function or by other means. In this step, the IPTV terminal functions can optionally obtain content
delivery parameters such as bandwidth, codec, etc., by using content control messages.

1)

2)
3-

The IPTV terminal functions initiate a service request to the core IMS functions.

4)

querying the NACF.

Y.1910(08)_FI-13

The core IMS functions optionally determine the location of the IPTV terminal functions, for example by

NOTE - Steps 3 and 4 are not necessary in the case of a fixed network because the location is already

known.
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5)

6)
7

8)

9)
10)

11)
12)

13)
14)
15)
16)
17)
18)
19)
20)

The core IMS functions send a network resource request to the RACF in order to reserve network resources
for content control and content delivery.

The RACF performs network resource reservation and sends the response to the core IMS functions.

The core IMS functions send the service request with content identifier and logical URL to the on-demand
IPTV application functional block.

The on-demand application functional block performs service authorization. If the IPTV terminal functions
are allowed to access the content, the on-demand IPTV application functional block sends the request to the
CD&LCEF via core IMS functions in order to select the CD&SF.

The core IMS functions forward the request to the CD&LCF.

The CD&LCF selects a suitable CD&SF based on some criteria, e.g., the state of the CD&SF (e.g., load
state, etc.), the knowledge of distributed content among the CD&SF, etc. The CD&LCF resolves the logical
URL of content into the physical URL of an allocated CD&SF, and responds with the URL of the selected
CD&SF to the on-demand application functional block via the core IMS functions.

The core IMS functions forward the response to the on-demand application functional block.

The on-demand application functional block sends the content resource request to the selected CD&SF via
the core IMS functions in order to allocate content resources.

The core IMS function forwards the content resource request to the selected CD&SF.

The CD&SF performs content resource allocation and sends the response to the core IMS functions.
The core IMS functions forward the response to the on-demand application functional block.

The on-demand application functional block sends the service response to the core IMS functions.
The core IMS functions send a network resource request to the RACF.

The RACF performs network resource allocation and sends the response to the core IMS functions.
The core IMS functions send the service response to the IPTV terminal functions.

The ITF connects to the identified CD&SF to receive the content.
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1.3.2 Linear TV service procedural flows in NGN IMS IPTV
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Figure 1.14 — Linear TV service procedural flows in NGN IMS IPTV

Pre-conditions: It is assumed that provisioning and network attachment has been completed, and that the channel
streams have been delivered to multicast replication functional block (McRF)/multicast control point functional block

(McCPF).

NOTE 1 — Only multicast mechanism is assumed in Figure 1.14.

1)

2)
3-4)

5)
6)

7

8)
9)

10)
11)

The ITF acquires linear TV service parameters (such as a logical channel identifier or a list of logical
channel identifiers), e.g., by a service selection procedure.

The ITF initiates a service request with logical channel identifier(s) to the core IMS.
The core IMS functions determine the location of the IPTV device, for example by querying the NACF.

NOTE 2 — Steps 3 and 4 are not necessary in the case of a fixed network because the location is already
known.

The core IMS functions forward the request to the LTV application with ITF location and logical channel
identifier(s).

The linear TV application passes the ITF location and the logical channel identifier(s) to the content
delivery control function.

The content delivery control function determines the multicast addresses and which content delivery and
storage function uses to output the required channels and has multicast network paths to the IPTV terminal
based on the association between logical channel identifiers and multicast addresses. It returns the
corresponding multicast addresses to the linear TV application.

The linear TV application returns the multicast network parameters to the core IMS.

The core IMS functions request the network resources to support the network path from the content delivery
and storage function to the IPTV device.

Core IMS functions forward response to ITF.

The ITF receives the one or a list of logical channels and their multicast addresses and maintains this
mapping for the duration of the multicast session. After that, the ITF initiates channel control request by

— 74 — JT—=Y1910



1.4
The following scenarios show how the network attachment process and service session establishment process can be
coordinated in order to realize the roaming case in Figure V1.2, where the service control function in the visited
network is not used. Some NGN-related interfaces (e.g., RACF-RACF interaction, NACF-NACF interaction) require
further standardization work in the future. Figure 1.15 illustrates a session set-up procedure specific for VoD in the
NGN IMS-based IPTV in the case of a visited network without IMS control function (as in Figure V1.2).

The network attachment procedure can optionally be independent from the service establishment procedure.

sending a multicast join request and receiving the multicast stream. When the user exits the linear TV
application, i.e., they stop watching TV, the ITF will request the session be ended and will release any
requested resources.

Procedural flows for IPTV interconnection between two NGN networks

Access Network Core IMS UserProme 1 [ ¢ ontent Deli Application
’ IPTV TF ‘ R ’ RACF ‘ ’ NACF ‘ ’ RACF ‘ ’ NACF ‘ ’ Funcions || "o e s ’ s
1) — Connection
Reguest
2) Access User Authentication Access User Authentication
3|/ PAadiess
N\ _ Assignment /|
4) Policy Rules Policy Rules
5) SIP Registration User Profile
6) SIP INVITE SIP INVITE
7) "~ Resource
\ _ Request /|
8) Risfﬁi‘ztzgﬂon Gate Open and Resource Allocation Y Gate Open and Resource Allocation Resource Allocation
9) IPTV Media Request
10) Media Request
11) IPTV Media
Visited Network Home Network
Figure 1.15 — Basic set-up procedure for IMS-based IPTV in Figure V1.2
1) The IPTV terminal attaches to the access network and requests the user authentication and authorization in
order to obtain the valid IP address and establish the link.
2) The access network sends the user authentication request to the home NACF through the visited NACF.
3) After the completion of the user authentication and authorization, the access network assigns the valid IP
address to the IPTV terminal and establishes the link.
4) The access network obtains the user policy rules from the home RACF through the visited RACF and opens
the gate for signalling messages (e.g., SIP port number) based on the provider's agreement.
5) The IPTV terminal executes the SIP registration mechanism with the core IMS functions, including the user
profile.
6) The IPTV terminal sends a SIP INVITE message to the core IMS functions in order to request the IPTV
application session. The core IMS functions then send it to the application functions.
7 The application functions request the resource allocation for the IPTV terminal to the content delivery
functions.
8) The content delivery functions request the resource allocation for the IPTV terminal to the core IMS. The

core IMS functions then send the IPTV content information (e.g., IP address, port number, content type and
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9)

10)

11)
Figure 1.16 illustrates the basic VoD session set-up procedure for NGN non-IMS-based IPTV in the case of a visited
network without IPTV service control functions (as in Figure V1.2).

The network attachment procedure can optionally be independent from the service establishment procedure.

bandwidth) to the home RACF so that the home RACF can request the visited RACF to open the gate on the
access network for the IPTV content. Policy rules can optionally be allocated to the access network.

The IPTV terminal requests the application functions to send the content.
The application functions request the content delivery functions to start sending the content.
The IPTV terminal receives the IPTV content from the content delivery functions.

o]

Access Network
Functions

Content Delivery
Functions

ervice ser Profile
’ RACF H NACF ‘ ’ RACF H NACF ‘ Control Functional

Application
Functions

1)

2)
3)

4)
5)

6)
7

8)

b

Connecfion

Request /

~ IPAddress

\ _ Assignment /|

Access User Authentication Access User Authentication

Policy Rules Policy Rules

IPTV Application Request User Profile

IPTV Application Request

Resource

N\ _ Request /|

Gate Open and
Resource Allocation

Gate Open and Resource Allocation X Gate Open and Resource Allocation Resource Allocation

IPTV Media Request

Media Request

IPTV Media

Visited Network Home Network

Figure 1.16 — Basic setup procedure for non-IMS-based IPTV in Figure V1.2

The IPTV terminal attaches to the access network and requests the user authentication and authorization in
order to obtain the valid IP address and establish the link.

The access network sends the user authentication request to the home NACF through the visited NACF.

After the completion of the user authentication and authorization, the access network assigns the valid IP
address to the IPTV terminal and establishes the link.

The access network obtains the user policy rules from the home RACF through the visited RACF and opens
the gate for signalling messages (e.g., IPTV control port number) based on the provider's agreement.

The IPTV terminal requests the IPTV content to the IPTV service control functions, including the user
profile.

The IPTV service control functions request the IPTV application session to the application functions.

The application functions request the resource allocation for the IPTV terminal to the content delivery
functions.

The content delivery functions request the resource allocation for the IPTV terminal to the IPTV service
control functions. The IPTV service control functions then send the IPTV content information (e.g., IP
address, port number, content type and bandwidth) to the home RACF so that the home RACF can request
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the visited RACF to open the gate on the access network for the IPTV content. Policy rules can optionally
be allocated to the access network.

9) The IPTV terminal requests the application functions to send the content.
10) The application functions request the content delivery functions to start sending the content.
11) The IPTV terminal receives the IPTV content from the content delivery functions.
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Appendix Il

Potential protocols that could be used on IPTV reference points

(This appendix does not form an integral part of this Recommendation)

This appendix provides examples of the potential protocols that could be used on the IPTV reference points as defined
in clause 11.

Table 11.1 describes the potential protocols that could be used on the reference points common to the three architectural
approaches (non-NGN, NGN non-IMS and NGN IMS).

Table 11.2 describes the potential protocols that could be used on the reference points specific to the three architectural
approaches (non-NGN, NGN non-IMS and NGN IMS). For the NGN architecture, the reference points already defined
are indicated in brackets.

— 78 — JT—=Y1910



Table 11.1 — Protocols on reference points common to all three IPTV architectures

Ref. Point Entity 1 Entity 2 Non-NGN NGN non-MS NGN IMS
A2 IPTV application FB CD&LCF FFS FFS FFS
A3 IPTV application FB Content preparation functions | FFS FFS FFS
A4 SADS FB Application profile FB FFS FFS (e.g., Diameter) Diameter (Sh)
A5 IPTV application FB Application profile FB FFS FFS (e.g., Diameter) Diameter (Sh)
A6 IPTV application FB SCP functions FFS FFS FFS
C1 Content preparation functions CD&LCF FFS FFS FFS
Cc2 Content preparation functions CD&SF FFS FFS FFS
C3 Content preparation functions SCP Functions FFS FFS FFS
D1 CD&LCF CD&SF FFS FFS FFS
EO SADS client FB SADS FB HTTP or DVBSTP HTTP or DVBSTP HTTP or DVBSTP, or FLUTE
El IPTV application client FB IPTV application FB HTTP HTTP HTTP
E2 SCP client functions SCP Functions FFS FFS FFS
E4 Error recovery client FB Error recovery FB FFS FFS FFS
E5 Multicast content delivery client Multicast control point FB IGMP or MLD IGMP or MLD IGMP or MLD
FB
E6 Unicast content delivery client FB Content delivery control FB RTSP RTSP RTSP
E7 IPTV terminal functions Delivery network gateway FFS FFS FFS
FB
H2 Delivery network gateway FB Multicast replication FB RTP over UDP RTP over UDP RTP over UDP
H3 Delivery network gateway FB Unicast transport functions RTP over UDP or RTP over | RTP over UDP or RTP over | RTP over UDP or RTP over
TCP TCP TCP
M1 SCP functions Application profile FB FFS FFS FFS
Mc Multicast delivery FB Multicast control point FB PIM PIM PIM
Md Multicast delivery FB Multicast replication FB RTP over UDP RTP over UDP RTP over UDP
Ud Unicast delivery FB Unicast transport functions RTP over UDP RTP over UDP RTP over UDP
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Table 11.2 — Protocols on reference points specific to IPTV architectures

Ref.

: Non-NGN NGN non-IMS NGN IMS
Point
A0 - - NA - - NA SADS FB Core IMS SIP (ISC)
functions
Al IPTV application IPTV service control HTTP IPTV application IPTV service control HTTP IPTV application Core IMS SIP (ISC)
FB FB FB FB FB functions
E3 Control client FB IPTV service control RTSP Control client FB IPTV service control RTSP Session client FB Core IMS SIP (Gm)
FB FB functions
H1 Delivery network Authentication and IP FFS Delivery network NACF FFS Delivery network NACF FFS
gateway FB allocation FB gateway FB (TC-U1) gateway FB (TC-U1)
R1 Resource control FB Network transport FFS RACF Network transport Diameter RACF Network Diameter
functions functions (Rw) transport (Rw)
functions
S1 IPTV service CD&LCF FFS IPTV Service CD&LCF ffs Core IMS CD&LCF SIP
control FB Control FB Functions
S2 IPTV service Service user profile FFS IPTV service Service user profile Diameter Core IMS Service profile Diameter
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Appendix Il

IPTV physical network hierarchy

(This appendix does not form an integral part of this Recommendation)

The IPTV architecture needs to allow for IPTV network, service and application components to exist at different
physical and logical points in a network. This is common for many operators where the network and service
components are hierarchically distributed.

An example of mapping IPTV functional elements to a physical network hierarchy for linear TV is shown in Figure
1.1

Figure 111.1 shows an example of a network hierarchy as content and control flows from content provider to the
end-user. This hierarchy is an example, with larger networks having more levels and smaller networks having fewer.
The figure shows the components and flows for a linear TV service example. The access network functions must be
located between the video serving office (VSO) and end-user, and the IP multicast replication functions can optionally
be located in the VSO: however, they are not illustrated in the figure.

Super head end (SHE) network node(s) with the broadest content scope: The SHE sources content to an entire
IPTV network. Intended uses include primary storage for off-line content and transmission of region-independent
off-air content (e.g., premium and specialty programming).

Video hub office (VHO) network node(s) with a local/regional content scope: The VHO sources region-dependent
off-air content (e.g., local programming) and houses local off-line storage of content.

Video serving office (VSO) network node(s) that connect end users (via access systems) to the IPTV network:
The VSO (typically a local exchange office) hosts or connects all access systems for interconnection to end users. In
addition, the VSO contains aggregation equipment to enable efficient interconnection of access systems to the IPTV
network. The option to locate content interconnection and/or content processing equipment is shown, though perhaps
not typical.

NOTE - SHEs may be referred to as central servers, VHOs may be referred to as regional or metro servers, and VSOs
may be referred to as local servers.
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Appendix IV

Overlay networking function for IPTV services and multicast

(This appendix does not form an integral part of this Recommendation)

An optional way for an overlay networking function to support IPTV services and QoS-enabled multicast delivery can
be performed using the content delivery control function capabilities.
The following functions can optionally be present in the content delivery control function:

a) Control overlay networking configuration and topology management and overlay multicast tree
management. The overlay network will be created virtually with the control of "content delivery control”.

b) Provide multi-homed "content delivery control function" through constructed overlay networks to meet
efficient content delivery with high quality service requirements for IPTV services.

c) Support overlay network configurations to ensure that clients are not connected/disconnected from the
delivery function in case of failures. In addition, the "content delivery control function” provides control
functions that support redundancy in case of multiple servers in order to reduce the impact of server delivery
failures.
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Appendix V

Adaptation of the IPTV architecture for HFC networks

(This appendix does not form an integral part of this Recommendation)

Figure V.1 shows the high-level functional architecture for IPTV where the network layer is provided by a hybrid fibre
coax (HFC) cable network. Detailed decomposition of the diagram is shown in [b-ITU-T J.700].
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Figure V.1 — High-level functional architecture for cable-delivered IP
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The descriptions of the functional elements that are common to all IPTV architectures are presented in clause 10. The
cable-specific functions are described below. It is noted that the nature of the interfaces to the common functional

elements can optionally differ between cable-delivered IPTV and NGN- or non-NGN-delivered IPTV.

HFC access network

The hybrid fibre coax (HFC) access network is defined as the network between the cable modem termination system

(CMTS) and the cable modem. Attributes of the HFC access network include:

CMTS

Supported or required data over cable service interface specifications (DOCSIS) versions.
DOCSIS set top box gateway (DSG).

Edge QAMs.

Modular CMTS.

Optical distribution network.
Radio-frequency (RF) network.

The cable modem termination system (CMTS) provides support for IP-based data services, such as Internet or voice

over IP.
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Appendix VI

Nomadism for IPTV services

(This appendix does not form an integral part of this Recommendation)

This appendix describes examples of roaming between two NGN networks to offer IPTV services. These examples
cover:

1) roaming (nomadism);

2) access to third party service providers.

All interconnection scenarios in this appendix assume VoD service and unicast delivery method. Linear TV
transmission with multicast delivery is out of scope of this appendix.

Roaming in this appendix means nomadism of the terminal device.

In order to realize network interworking, various business arrangements are required among service provider, network
provider and content provider, which are beyond the scope of this appendix.

Note that in this appendix the use of the terms "home network™ and "visited network™ is based on the context of mobile
(e.g., cellular) networks or networks supporting nomadism. These terms are not to be confused with the use of the term
"home network" as used in the context of residential (home) networks.

VI.1 Interconnection with the visited network

Figure VI.1 illustrates the case where IPTV terminal functions are connected to the visited network and are accessing
the application functions in the home network. In this figure, either the core IMS functions or the IPTV service control
functional block is used depending on the capabilities of the home network and the visited network, respectively. The
service control functions of each network request network resources via its own RACF. Network functions in each
network can optionally be interconnected to other networks and the RACF-to-RACF reference point can optionally be
used to request resource and admission control.

NOTE 1 — The detailed procedures and information related to RACF-to-RACF communication are for further study.
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Figure V1.1 — Interconnection with the visited network
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Figure V1.2 illustrates the case where IPTV terminal functions are connected to a visited network and access the
application functions in the home network without using service control functions in the visited network. In this figure,
either the core IMS functions or the IPTV service control functional block is used, depending on the capabilities of the
home network. The RACF of the home network requests the network resources from the visited network via the
RACF-to-RACF reference point.

If no service control functions are applicable due to the absence of compatible service control functions or mutual
agreement between network providers, the RACF-to-RACF reference point is used to request network resources in the
visited network.

NOTE 2 — The detailed procedures and information related to RACF-to-RACF communication is for further study.
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Figure V1.2 — Interconnection with the visited network without service control functions
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VI.2 Interconnection with third party service providers

Figure V1.3 illustrates the interconnection with a third party service provider. In this figure, either core IMS functions
or the IPTV service control functional block is used, depending on the architecture variants used in the home network
and the third party service provider, respectively. The application functions and content delivery functions of the third
party service provider are involved in providing IPTV services. The service control functions of each provider request
the network resources from their respective RACF.
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