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Abstract
  This contribution proposes an example of the NGN-based and IMS-based architecture and scenario which supports unicast IPTV services. 

1. Introduction

  It is being proposed to create separate deliverable documents in WG 1 for IMS-based and non-IMS based architectures for NGN-based IPTV architectures.  This contribution proposes an example of the NGN-based and IMS-based IPTV architecture and scenario.
2. Discussion

2.1 IMS-based architecture and scenario
  In the IMS-based IPTV architecture, SIP is used for session setup and session control. After session is set up, RTSP is used for media control such as fast-forward, rewind, pause etc. Network resources are managed to guarantee user’s quality of experience (QoE) based on SIP session control in a manner consistent with media stream control by RTSP.  
2.1.1 IMS-based architecture
  Figure 1 shows the IMS-based unicast IPTV architecture, and functional entities and server functionalities are described as follows,

· UE: one or more devices allowing a user to access services delivered by NGN functional architecture, Y.2012 [1].
· IMS: the subsystem which supports the provision of SIP-based multimedia services to NGN terminals [2].

· RACF: the function which provides admission control and gate control functionalities [3].
· ABG-FE: the function entity which provides the interface between an access network and a core network at the core network side [1].

· CoD server: the server which holds contents for Content on Demand (CoD) services [4]. (Note1)
· SD&S server: the server which provides information for Service Discovery and Selection (SD&S) to UE [4]. UE uses this information to select a service and to access CoD server.
Contributor’s Note1: This contribution reused terms CoD server and SD&S server which are described in DVB specification [4]. Functional entities for CoD server and SD&S server are not defined yet. 
Contributor’s Note2: The Service Discovery Information defined in current DVB specification [4] does not support SIP-related information.
SIP messages between UEs and CoD servers are transferred via Core IMS, and RTSP messages between UEs and CoD servers are transferred by the same path with RTP streams.
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Figure 1: The IMS-based architecture for unicast IPTV services

SIP session control is considered to have potential merits for, such as NAT Firewall traversal, gate control, and policy enforcement, that can be also applied to IPTV architectures [2]. The overview of the proposed scenario is described as follows, 

1. Session is set up by SIP before executing RTSP methods.  

2. UE executes the RTSP DESCRIBE method, and the SIP UPDATE method follows to request the modification of the allocated bandwidth to receive video contents.

3. UE receives and controls video contents by RTSP.

4. UE terminates the session and release the resources by SIP.

The bandwidth modification process ensures UE to request appropriate bandwidth. Without this process, excess or deficient bandwidth may be allocated.
2.1.2 IMS-based unicast scenario
The IMS-based unicast scenario is divided into the following 4 processes.

1. the session initiation process

2. the resource allocation process

3. the content reception process

4. the resource release process

The following are concrete procedures of these processes.

2.1.2.1 The session initiation process
(0)

UE requests RTSP-URL and SIP-URL of CoD server to SD&S server using HTTP.

(1)

Based on this information, UE sends a SIP INVITE message.

(2) - (5) 
The bandwidth between UE and CoD server is reserved.

(6)

IMS forwards the SIP INVITE message to CoD server.

(7)

CoD server sends a SIP 200 OK message.

(8)- (11)
The bandwidth between UE and CoD server is allocated.

(12)

IMS forwards the SIP 200 OK message to UE.

To provide IPTV services, the following 2 processes may be needed:

· Before (0), UE accesses SD&S server to get program information and selects the service.

· Between (1) and (2), UE accesses a license server to get a license.
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Figure 2: The session initiation process

2.1.2.2 The resource allocation process
(13)
UE sends an RTSP message to CoD server to obtain transport parameters (i.e. bandwidth information).

(14)
CoD server sends a response massage which includes requested parameters.

(15)
CoD server sends a SIP UPDATE message to obtain sufficient bandwidth for delivering video contents.
(16) - (19) The bandwidth between UE and CoD server is reserved.

(20)
IMS forwards the SIP UPDATE message to UE.

(21)
UE sends SIP a 200 OK message.

(22)- (25) The bandwidth between UE and CoD server is modified.

(26)
Core IMS forwards the SIP 200 OK message to CoD server.
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Figure 3: The resource allocation process
2.1.2.3 The content reception process
(27)
UE sends an RTSP message which tells CoD server to start delivering video contents.

(28)
CoD server sends a response message.

(29)
CoD server starts delivering video contents toward UE.

(30) - (31) UE controls the media stream by sending an RTSP message. (Optional) 

(32)
UE sends an RTSP message which tells CoD server to stop delivering video contents.

(33)
CoD server stops delivering video contents and sends a response message.
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Figure 4: The content reception process
2.1.2.4 The resource release process
(34)
UE sends a SIP BYE message to tear down the SIP session.

(35) - (38) The bandwidth between UE and CoD server is released.

(39)
IMS forwards the SIP BYE message to CoD server.

(40)
CoD server sends a SIP 200 OK message.

(41)
Core IMS forwards the SIP 200 OK message to UE.
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Figure 5: The resource release process
The SIP related session control processes are executed at (1)-(12), (15)-(26) and (34)-(41). Processes (1)-(12) are executed before set up an RTSP connection that obtains streaming parameters, and at this moment, the bandwidth for delivering video contents between CoD server and UE is not allocated. So resource reservation update process (15)-(26) is needed. After (15)-(26) is completed, the appropriate bandwidth between UE and CoD server is allocated.

3. Proposal
  Proposed architecture and scenario should be taken into account in IMS based IPTV architecture discussion, and the results should be reflected into the baseline document of the IMS based IPTV architecture.
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