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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.
· The use of IMS for adaptive HTTP streaming shall not reduce user perceived quality. 

· Scalability should be supported.
The following working assumptions were already agreed in [1]:
· The architecture for IMS based PSS download should be re-used for adaptive HTTP streaming.

· The HTTP/SIP adapter shall be re-used for adaptive HTTP streaming.
· The specification shall give the ability to provide QoS reservation. 

· Policy control architecture shall be used to enforce QoS.  
Section 2 shows the architecture that should be re-used for adaptive HTTP streaming.

Section 3 describes the different procedures associated with IMS based HTTP streaming showing the benefits of this delivery option.
2 Architecture for IMS based HTTP streaming

As stated in the working assumption, the following architecture in Figure 1 (in red) should be re-used for adaptive HTTP streaming:
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Figure 1 Architecture for IMS based HTTP streaming
The HTTP server may be inside the operator’s managed network. 
In case the HTTP server is outside the operator’s managed network, a HTTP proxy at the network border may interconnect the operator’s network and the HTTP server.
3 Procedures for IMS based Adaptive HTTP streaming

3.1 Session initiation

In Figure 2 the procedure for session initiation is presented.
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Figure 2 Session initiation
1. The UE initiates the streaming session by sending SIP INVITE to the IM CN subsystem, including SDP offer, and requests the MPD.

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 to request the MPD.
5. The HTTP server answers to the HTTP/SIP adapter with a HTTP 200 OK response including the MPD or MPD URL.

6. The HTTP/SIP sends the SIP 200 OK answer to the SCF, including the MPD/MPD URL.
7. The SCF forwards the SIP 200 OK to the IM CN subsystem including the MPD/MPD URL.

8. The IM CN subsystem forwards the SIP 200 OK to the UE including the MPD/MPD URL.
If the MPD is sent, it continues with step 10. Otherwise, steps 9a/9b are executed.
9. The UE performs a HTTP GET to the MPD URL. The HTTP server responds with the MPD.
10. The HTTP server delivers the content files on HTTP requests from the UE.
3.2 Session modification and QoS reservation

In case of adaptive HTTP streaming, the client requests that bit rate version of the media content that fits best to the client and the current network situation.

In case of best effort transport, this could results in either annoying fluctuation of the presented media quality or interruptions of the media playout. Especially in the case of live streaming or small client buffer sizes, this could easily happen.
Using the policy control framework defined in 3GPP allows the reservation of QoS bearers with a guaranteed bit rate (GBR) and a maximum bit rate (MBR). GBR should be set to such a value that an acceptable media quality is obtained at the client. Similarly, the maximum media quality corresponds to the MBR. 
At the UE, the MPD is parsed and a SIP Re-INVITE is issued that puts the needed information in the SDP offer. 

The HTTP/SIP adapter sends the SIP 200 OK message including the SDP answer via the SCF to the IM CN subsystem. Here, a bearer update including QoS enforcement is executed.
The P-CSCF puts the information contained in the SDP answer into Diameter commands and sends to the PCRF, on the Rx (standard) interface.
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Figure 3 Session modification and QoS reservation
3.3 Fast start-up
In order to allow a fast start-up in case of adaptive HTTP streaming, the fetching of media segments via HTTP starts after receiving the MPD (Figure 2). In doing so the best effort bearer is used in the start-up phase before session modification and QoS reservation is executed as described in Figure 3.
If the MPD is available at the UE by other means outside of the scope of this specification, fetching of media segments via HTTP is started by the UE. Afterwards, session initiation and QoS reservation is jointly executed (see Figure 4). 
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Figure 4 Fast start-up
3.4 Service differentiation

For IMS based HTTP streaming, service differentiation is easily possible.
In case of a best effort connection, a MPD with a reduced number of layers and thus a reduced media quality is offered to the user. 
If QoS via IMS is established, a MPD with the full quality is transferred to the user (as part of the SIP 200 OK message to the UE (Figure 3)).
3.5 MPD Update 

In order to get informed on an MPD update, the UE may send frequent HTTP requests to the HTTP server. However, the MPD is unlikely to have been updated or modified on every poll requests. These unnecessary polls waste resources between the UE and server. This is especially harmful if the transmission path includes radio links on a mobile network.

On the other hand, if the UE polls infrequently for MPD updates, it may lack an important update for a long period of time and in the worst case the UE would run out of media segments in its buffer and the media playout is interrupted. 
Using the SIP SUBSCRIBE/NOTIFY framework in case of IMS based HTTP streaming a MPD update procedure without the above mentioned drawbacks is possible. 
The polling requests for MPD updates are issued by the HTTP/SIP adapter towards the HTTP server. So the HTTP/SIP adapter is always up to date with the current MPD. The UE subscribes towards the HTTP/SIP adapter on “MPD Update” events. The HTTP/SIP Adapter notifies the UE as soon as the MPD is updated. The notification message may include either the updated MPD or the MPD URL in order to fetch the updated MPD.
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Figure 5 MPD update
The steps 1- 10 are similar to those in Figure 2. The only difference is in step5. Here, as part of the HTTP response the HTTP server sends to the SIP/HTTP adapter information about the suited polling interval (e.g. polling every 10 seconds).  

After receiving the SIP 200 OK message in step 8, the UE issues a SIP SUBSCRIBE towards the SIP/HTTP adapter (steps 11-13). With this message, the UE subscribes to the event “MPD Update”. Steps 14-16 include the SIP 200 OK message from the SIP/HTTP adapter to the UE.  

Now, the SIP/HTTP adapter is polling towards the HTTP server for an update of the MPD (step 17) by issuing a HTTP request, e.g., a POST or GET request. The HTTP server answers with HTTP 200 OK including the requested MPD (step 18). If the MPD is unchanged, steps 17 & 18 are executed several times in a row. The temporal distance between the HTTP requests is determined by the before-hand negotiated polling interval between SIP/HTTP adapter and HTTP adapter.

If the SIP/HTTP adapter recognizes that the MPD has changed, a SIP NOTIFY message is sent to the UE (steps 19 -21). The SIP NOTIFY includes either the updated MPD itself or the URL of the updated MPD. After reception the UE issues a SIP 200 OK to the SIP/HTTP adapter (steps 22-24).

In case of a received URL of the updated MPD, the UE fetches the updated MPD via HTTP (steps 25a&25b).  

Adaptive HTTP streaming is continued by fetching media segments as described in the updated MPD.
4 Proposal

In order to realize IMS based adaptive HTTP streaming the described procedures in Section 3 should be further elaborated and be added to [2]. This includes procedures for 
· Session initiation
· Session modification and QoS reservation

· Fast start-up

· Service differentiation
· MPD update.
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