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1 Introduction

The Work Item on “Optimization of IMS based PSS and MBMS User Service” was agreed at SA4#57 (S4-100188). 

One objective of the work item deals with 

· Integration of further PSS & MBMS User Services improvements and features from other ongoing work. 
As agreed in [1] one use case includes

· The service provider would like to offer streaming services using adaptive HTTP streaming.
As requirements for IMS based Adaptive HTTP streaming the following features were noted:
· It shall support adaptive HTTP streaming for content delivery.

· It shall be possible to use the full functionality of adaptive HTTP streaming as it stands today without the use of IMS. 
· It shall be possible to apply mechanisms of IMS (e.g. QoS, authorization, access control, charging etc) to IMS initiated adaptive HTTP streaming.
In this document, adaptive HTTP streaming (AHS) is introduced and a description to already defined IMS based PSS download is given. Then, IMS based Adaptive HTTP streaming is discussed.
2 Adaptive HTTP streaming

Adaptive HTTP Streaming (AHS) has been recently standardized in 3GPP and is defined in [2] (Section 12). In AHS, the content may be encoded in different versions, usually corresponding to different bit-rates. Each version is further divided in segments of a few seconds over time. 

The actual transmission of the content is done by downloading (initiated by the client) of one segment after the other. The client has knowledge about the available quality versions, and about the segment separation over time by means of the Media Presentation Description (MPD). The MPD format is defined in [2] as XML encoded file containing appropriate information and attributes to fully describe the media. The MPD is the first resource transmitted to a client in order to start the AHS based media delivery.

3 IMS based PSS download service 
In [3] IMS based PSS download service is already defined for Release-9. Figure 1 shows the session set-up procedures.
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Figure 1 IMS based session set-up for PSS progressive download
1. The UE initiates the progressive download session by sending SIP INVITE to the IM CN subsystem, including an SDP offer.

2. The IM CN subsystem forwards the SIP INVITE message to the SCF.

3. The SCF verifies the user rights for the requested content, selects a HTTP/SIP adapter, and forwards the SIP INVITE message to the HTTP/SIP adapter.

4. The HTTP/SIP adapter selects a HTTP Server, and sends an HTTP POST message to the HTTP server, including the IP address of the UE.

5. The HTTP server answers to the HTTP/SIP adapter with a HTTP 200 OK response.

6. The HTTP/SIP adapter sends the SIP 200 OK answer to the SCF, including download URL of the requested content file in the SDP answer.

7. The SCF forward the SIP 200 OK to the IM CN subsystem.

8. The IM CN subsystem forwards the SIP 200 OK to the UE.

9. The UE sends HTTP request to the URL obtained from the SIP 200 OK message.

10. The HTTP server delivers the content file in the HTTP response to the UE.
These procedures should be taken into account in order to define IMS based HTTP streaming.
4 IMS based adaptive HTTP streaming 
As requirement for IMS based adaptive HTTP streaming it shall be possible to use the full functionality of adaptive HTTP streaming as it stands today without the use of IMS. Furthermore, IMS mechanisms like QoS reservation should be possible to apply.

Figure 2 shows a proposal for IMS based adaptive HTTP streaming session set-up and control. It is assumed that the client has obtained the URL of the Media Presentation Description (MPD) file by means that are out of scope of the specification.
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Figure 2 IMS based adaptive HTTP streaming
In step 0a the UE performs a HTTP request to the MPD URL, i.e., to the server that provides the MPD. 
The server responds with a MPD that contains the representations for all quality levels or only on the quality levels that are considered suitable for the best effort transmission in the network. The returned MPD is accompanied by a SIP URI which will enable IMS capable terminals to request a session setup for the AHS session. The response including the MPD may also include additional information that the UE can utilize to generate an SDP file for the SIP INVITE. This may, e.g., be additional information on the media (used to construct the SDP media part) or a SDP template that the UE may use after completion of the variable parts of the template.

In step 0c IMS capable and non-IMS capable UEs initiate the AHS session as specified in [3]. This is done using the best effort connection and allows a quick stream startup time.
Devices that are IMS capable can in parallel to the AHS session startup send a SIP INVITE (step 1-3) to the SIP/HTTP server. This INVITE is addressed to the previously communicated SIP URI. The INVITE message includes either no SDP, a SDP file generated by the client or the filled out SDP template that the client might have received with the MPD answer in 0b.
If the SIP/HTTP adapter and the HTTP server are two separate entities, the SIP/HTTP adapter issues a HTTP POST request to the HTTP server to obtain the MPD with all quality levels (step 4 & 5). 
Due to the information in the MPD, the SIP/HTTP adapter is able to issue a SIP 200 OK including an SDP that contains all information about the “already ongoing” AHS session. This SIP 200 OK is sent to the UE (steps 6 - 8). During the transmission of the data, the IM CN initiates the enforcement of the required QoS for the media session (Bearer Update).
After the UE has received the 200 OK and is aware of the established QoS, it might optionally check the HTTP server for an update of the MPD (step 9a & 9b). In case that in the answer in step 0b no high quality media representations were included, the UE receives now a complete MPD with all representations according to the available QoS.
In step 10 the UE can adapt the requested media quality according to the new available representations (i.e. higher Quality Levels) based on the adaptation algorithms in AHS.

For non IMS capable devices step 10 is immediately executed after step 0c

5 Advantages

The presented solution in Section 4 has the following advantages:
· Fast startup video streaming, despite delays for IMS QoS establishment

· Backwards-compatibility to existing & standardized AHS mechanisms

· Enables service differentiation by making better quality available, when QoS via IMS is used

· Puts operator in control to decide, which quality levels should be available for best effort usage. This allows dynamic control of the network usage due to present conditions.
6 Proposal

In order to realize IMS based adaptive HTTP streaming the procedures as described in Section 4 should be added to [3].
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