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1. Overall Description:
3GPP SA4 would like to thank MPEG for the information provided in the Liaison Statement on Media Transport. SA4 would like to inform MPEG with the following answers to the questions listed in the LS as follows:
Question1:
Are you also considering, or have you recently performed, work in this area?
We believe that the following on going work may be of interest for you. Packet-switched Streaming Service (PSS) and Multimedia Broadcast Multicast Services (MBMS) are being extended in three directions. These extensions have been motivated by evolved radio access technologies (HSPA & LTE), providing higher data rates, which allow the provision of services with higher quality. Mobile terminals shipped nowadays are compatible with several access technologies and equipped with even higher processing and rendering capabilities.
· In 2009, 3GPP SA4 started a new work item on “Improved Video Support for Packet-switched Streaming Service (PSS) and Multimedia Broadcast Multicast Services (MBMS).” The objective of this WI is to consider adding support for one or more advanced H.264/MPEG-4 AVC profiles and/or higher levels, possibly including scalable profiles, with the levels to match PSS and MBMS capabilities and larger screen sizes. 
· Furthermore, 3GPP SA4 has an ongoing work item “PSS and MBMS extensions”. PSS and MBMS User Services used for Mobile TV and Mobile Web Radio are extended to match the capabilities of these evolving mobile networks and mobile terminals. One of the objectives within this work item is the introduction of HTTP streaming. It is expected that the existing progressive download enabler using the 3GPP file format for media encapsulation and HTTP as the transport protocol as specified in 3GPP TS26.234 is extended. The objectives of the HTTP-based media delivery are to specify HTTP/1.1-based continuous media delivery to efficiently support Progressive Download, Content-on-Demand and Live Media Broadcast services over evolving 3GPP radio access networks to a variety of mobile terminals including smart phones, netbooks and laptops. This work may lead to extensions in 3GPP file format to support continuous media delivery services including live services and rate-adaptive services over HTTP-based delivery. We will produce guidelines for User Services support as well as for efficient deployments and improved user experience of HTTP-based media delivery for different service types.

· Finally, 3GPP SA4 has an ongoing work item “IMS based PSS and MBMS User Service extensions”. IMS-based PSS and MBMS User Services are defined in TS 26.237. This specification allows the realization of PSS and MBMS streaming User Services in an IMS infrastructure using the SIP protocol. The ongoing work item extends TS 26.237 on IMS based PSS and MBMS User Service to address among others IMS based download services, Networked Bookmark Service, Inter-UE transfer, Enablers to provide service blending with communication service, inter-UE transfer, and presence as well as group management and user generated content distribution.

Question2:
Do you have specifications, or knowledge of common practices, that you feel would inform this exploration?
3GPP SA4 has developed and enhanced several specifications to support services such as Packet-switched Streaming Services (PSS) in 3GPP TS26.234, Multimedia Broadcast Multicast Services (MBMS) in 3GPP TS26.346 and IMS based PSS and MBMS User Services in 3GPP TS26.237.  

The specifications contain full service descriptions including mechanisms for QoS support. QoS support is for example provided by requesting appropriate RAN QoS parameters for the service, by the use of retransmissions based on RTP or TCP/IP, by application layer forward error correction, by associated delivery procedures such as file repair, by bit-rate adaptation, or IMS-based QoS control.

All specifications can be accessed through the 3GPP web site http://www.3gpp.org.
Question3:
Do you have use-cases, problem statements, or requirements to offer?
Use cases and requirements are generally not discussed in 3GPP SA4, but in 3GPP SA1. Currently, 3GPP SA4 is discussing technical requirements in the context of the work items mentioned above. This work is however ongoing. 
Question4:
In your opinion, do you expect that we could rely on QoS protocols other than best effort in the near future?
3GPP has well-established QoS control mechanisms such as priority differentiation and resource reservation as specified in TS23.203, TS23.401, etc. They allow controlling the packet loss rates, delays, as well as enabling allocation of guaranteed bit rates (GBR). Furthermore, 3GPP also supports several link and application layer transport protocols including retransmission and forward error correction to minimize the experienced packet loss for multimedia streaming applications. For details please refer to the above referenced specifications as well as references therein.

However, a continuous and ongoing challenge in mobile transport is the heterogeneity of terminal classes in terms of screen sizes, computational resources and available memory as well as varying access rates. A service should provide options to statically and dynamically adapt to varying conditions. Especially the dynamic adaptation is important for transport over non-guaranteed bit-rate bearers, for transport at rates higher than the guaranteed bitrate but lower than the maximum bitrate (MBR), for terminals running multiple parallel connections and applications as well as for other circumstances. For this purpose it is essential that the media can be prepared, encapsulated, and transported in a manner that enables adaptation to the above conditions. This flexibility is especially desirable also for all single layer codecs such as H.264/MPEG-4 AVC single layer profiles as those are currently specified and heavily deployed in 3GPP networks and services. Any activity and solutions that may be applicable to the above scenarios is of specific interest for 3GPP SA4.

Furthermore, we believe that HTTP-based multimedia delivery will be relevant in future 3GPP systems for technical and economical reasons as follows:

1. HTTP Streaming is spreading widely as form of delivery of Internet video.

2. There is a trend towards using HTTP as the main protocol for multimedia delivery.

3. HTTP-based delivery enables easy and effortless streaming services to 3GPP user equipment by avoiding NAT and firewall traversal issues. 

4. HTTP-based delivery provides reliability and simplicity of deployment due to the HTTP protocol.

5. HTTP-based delivery provides the ability to use standard servers and standard HTTP caches (or cheap servers in general) to deliver the content, so that it can be delivered from a Content Delivery Network (CDN) or any other standard server farm. 

6. HTTP-based delivery provides the ability to move control of “streaming session” entirely to the client. The client basically only opens one or several or many TCP connections to one or several standard http servers or caches.

7. HTTP-based delivery provides the ability to automatically choose initial content rate to match initial available bandwidth.  
8. HTTP-based delivery provides the ability to seamlessly change content rate on the fly in reaction to changes in available bandwidth, within a given content or service.

2. Actions:

None.
3. Date of Next TSG-SA WG4 Meetings:

SA4 MBS and Video SWGs Ad-hoc meeting 
28 Sep – 1 Oct 2009
Seattle,USA
TSG-SA WG4 Meeting #56

9 - 13 Nov 2009
Sophia Antipolis, France

