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Abstract: This contribution provides comments to Clause §9.9 of FG.IPTV-OD-0148.
1 - Discussion
Comment N°1: 
Figure 9-9 seems to be based on the "NGN non IMS" case. However, some parts of the text describing the reference points are based on the high level IPTV functional architecture (as per current clause §9.1). It is proposed to update Figure 9-9 is order to align with the text since Reference Points are understood to be generic and independent of the three architectural approaches. This would mean replacing NACF and RACF by the Generic boxes called "Authentication and IP Allocation Functions" and "Resource Control Functions" and remove any NGN-oriented architectural elements (such as Service Support Functions, Service Stratum…) in the Figure 9-9. A similar change should be done in Figure 9-6.
Comment N°2: 
Figure 9-9 shows two boxes called "Unicast Content Client Function" and "Multicast Content Client Function" in the IPTV Terminal Functions. These functions (also appearing in Figure 9-6) are not defined in FG.IPTV-OD-0148. Their relationship with "Media Client Functions" in Figures 9-1, 9-2, 9-3 and 9-4 should be described, possibly as particular instantiations of "Media Client Functions" for Unicast and Multicast. 
Comment N°3: 
In Figure 9-9, the C2 reference point is between the Content Preparation Functions and the CD&SF and not between Content Preparation Functions and Content & Data Sources as described in the text (see clause §9.9.12). Content & Data Sources are not shown in Figure 9-9. If required a new C3 reference point could be added to describe Content Preparation Functions and Content &Data Sources.
Comment N°4: 
In Figure 9-9, the E2-Cu reference point is an end-to-end between the Unicast Control Client Functions and the Content Delivery Control Functions within the CD&SF. In some scenarios (e.g. non IMS in Proxy mode) the information exchanged may be transferred via the IPTV Service Control Functions, e.g. case where the IPTV Service Control Functions proxy all requests between the ITF and the Content Delivery Control functions. It is proposed to add a note in Clause §9.9.2 reflecting this. 
The attached annex contains revisions to clause §9.9 implementing the suggested changes as well as other editorial changes.
Annex: Changes to clause §9.9 
9.9 Reference Points
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                                            Figure 9-9: Reference points

9. 9.1 Reference point E1

The E1 reference point is a reference point between ITF Application Client Functions and IPTV Application Functions that is used by ITF to browse and select IPTV services as well as to support service configuration.


9.9.2 Reference point E2-Cu
The E2-Cu reference point is a logical end to end reference point between the Unicast Content Client Functions and the Content Delivery Control Functions that is used to exchange content control message, i.e. VCR commands. 
Note: As E2-Cu is an end-to-end reference point, the information exchanged between the Unicast Control Client Functions and the Content Delivery Control Functions may be transferred via the IPTV Service Control Functions, e.g. case where the IPTV Service Control Functions to proxy all requests between the ITF and the Content Delivery Control functions.   


9.9.3 Reference point E2-Cm
The E2-Cm reference point is a logical end to end reference point between Multicast Content Client Functions and Multicast Control Point Functions that is used to exchange content control messages for joining multicast channels, e.g. IGMP commands. 

9.9.4 Reference point E3
The E3 reference point is a reference point between the ITF Control Client Functions and IPTV Service Control Functions that is used to exchange session signalling information e.g. for session establishment, modification, or termination purposes. 

9.9.5 Reference point H1

The H1 reference point is a logical reference point between Delivery Network Gateway Functions and Authentication & IP Allocation Functions that is used to perform authentication, and get necessary network parameters, e.g. IP address etc., when the devices within End-User Functions connect to the network. 

9.9.6 Reference points H2

The H2 reference point is a reference point providing IP connectivity between Delivery Network Gateway Functions and Access Network Functions in order to deliver control messages and media streams. 

9.9.7 Reference point A1

The A1 reference point is a reference point between IPTV Applications Functions and IPTV Service Control Functions used for:

· routeing/forwarding service signalling information between IPTV Service Control Functions and IPTV Applications Functions

· forwarding signalling information between IPTV Applications Functions and other functions, such as ITF, Content Delivery Control Functions. 
Generally, service requests from ITF are forwarded to Application Functions, and service responses, including service parameters, are sent from Applications Functions and forwarded to ITF via this reference point.
9.9.8 Reference point A2

The A2 reference point is a reference point between IPTV Applications Functions and Content Distribution & Location Functions (CD&LF) that is used by IPTV Applications Functions to request service parameters from CD&LF. 
 For Linear TV applications, the A2 reference point is used to request multicast network parameters, e.g. multicast address; for On-Demand applications, the A2 reference point is used to request the CDLF to identify a suitable CD&SF for media delivery. 

9.9.9 Reference point A3
The A3 reference point is a reference point between IPTV Applications Functions and Content Preparation Functions that is used to transmit the metadata stored in Content Preparation Functions to IPTV Applications Functions. 


9.9.10 Reference point A4
The A4 reference point is a reference point between IPTV Applications Functions and Application Profile Functions that is used by IPTV Application Functions to retrieve application profiles. The application profile may include user subscription information. An example is for SD&S Functions to get personalized profiles.


9.9.11 Reference point C1

The C1 reference point is a reference point between Content Preparation Functions and Content Distribution & Location Functions that is used by Content Preparation Functions to configure policies such as content distribution rules, selection criteria etc., in the Content Distribution & Location Functions.

9.9.12 Reference point C2
The C2 reference point is a reference point between Content Preparation Functions and Content Delivery & Storage Functions that is used by the Content Preparation Functions for sending contents to the CD&SF. 

Comment: in Figure 9-9, the C2 reference point is between the Content Preparation Functions and the CD&SF. Content & Data Sources are not shown in the Figure. If required a new C3 reference point could be added.
9.9.13 Reference point D1

The D1 reference point is a reference point between Content Delivery Control Functions and Content Delivery & Storage Functions that is used by CDCF to get the status information of CD&SF such as load status, the contents catalogue on each CD&SF, etc. The CDCF identifies a suitable CD&SF according to some criteria when receiving request from IPTV Application Functions or IPTV Service Control Functions. 
.

9.9.14 Reference point S1

The S1 reference point is a reference point between IPTV SCF and CDLF that is used to forward the service signalling, e.g. service requests, media resource requests, between ITF/IPTV Application Functions and CDLF. 

9.9.15 Reference point S2
The S2 reference point is a reference point between IPTV SCF and Service Profile Functions that is used by IPTV SCF to get service profiles. 
. Service profiles include user information, e.g. user identity, security information, etc., as well as service profile specific to an IPTV application.

9.9.16 Reference point S3
The S3 reference point is a reference point between IPTV SCF and the Resource Control Functions that is used by IPTV SCF for controlling transport resources. 
.

9.9.17 Reference point S4
The S4 reference point is a reference point between IPTV SCF and Authentication & IP Allocation Functions that is used by the IPTV SCF to get information from Authentication & IP Allocation Functions such as the ITF location. 
  

9.9.18 Reference points S5
The S5 is a reference point between IPTV SCF and Content Delivery Control Functions that is used to exchange session signalling information, e.g. for session establishment, modification, or termination purposes. 


9.9.19 Reference point T1

The T1 reference point is a reference point between Authentication & IP Allocation Functions and Access Network Functions that is used for management of network configuration parameters as well as authentication data.
  

9.9.20 Reference point R1

The R1 reference point is a reference point between Resource Control Functions and Network Functions that is used by Resource Control Functions to control functions within the Access Network Functions. 
  

9.9.21 Reference point Ud
The Ud reference point is a reference point between Unicast Delivery Functions and Unicast Transport Functions that is used by the CD&SF to deliver media streams in unicast mode. 
.  

9.9.22 Reference point Md
The Md reference point is a reference point between Multicast Delivery Functions and Multicast Replication Functions that is used by the CD&SF to deliver media streams in multicast mode. 
.  

9.9.23 Reference point Mc
The Mc reference point is a reference point between Multicast Delivery Functions and Multicast Replication Functions/Multicast Control Point Functions that is used for the dynamic computation, establishment and maintenance of multicast trees. 
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