
3GPP TSG-SA-WG4 #37 Meeting
Tdoc S4-050741
November 14--18, 2005, Bordeaux, France
Agenda Item
: 13.6
Source
: Qualcomm Europe S.A.R.L
Title
: PSC optimisation opportunities within SA4 
Document for
: Discussion and Decision

1 Introduction

Release-7 WI “Optimizations for Multimedia Telephony over IMS” (Unique ID 34035) requires identification of optimisation opportunities within SA4 scope leading to a TR. A building block of this WI proposed in S4-050607 addresses RTP and RTCP aspects for such optimizations.

This document identifies some such optimizations for packet switched conversational services. It is recommended to adopt these for inclusion in the TR.
2 PSC optimizations
PSC-1. IP fragmentation in RAN/GERAN: IP fragmentation occurs when the SDU sizes exceed MTU size in IP networks. In wireline IP, this is not an issue as the 1500 octet MTU size is fairly large for multimedia codecs specified in 26.235. RFC2736, “Best Current Practice for RTP payload design” provides a guidance that ‘… relying on IP fragmentation is a bad design strategy as it significantly increases the effective loss rate of a network and decreases goodput’. It has been pointed out that PDU sizes in 3GPP networks are much smaller than wireline IP MTU sizes and that there could be significant fragmentation in PSC. One example presented in S4-040812 requires certain restrictions on the encoder. There may be other solutions to increase goodput. Address fragmentation in lower layers, leading to improvement in the “goodput” at the application layer. 
PSC-2. Rate Adaptation for PSC: PSS services (26.234) specify rate adaptation mechanisms so that UE can signal to the content server to enable it to make appropriate use of the downlink resources.  Such signalling capabilities are also required for PSC services. When a particular UE is in bad geometry, in addition to having poor video quality for itself, this UE could have an adverse effect on the latency of other users in the cell.  Release-6 specifications of 26.236 specify RTCP for video calls but not for VoIP. Further, default settings of RTCP may not be adequate for timely feedback of rate adaptation messages.  Investigate and provide appropriate rate adaptation signalling capabilities for PSC.
PSC-3. IP Overheads: PSC services include video, audio and possibly other media types in future. Each of these streams is delivered over RTP, incurring complete RTP/UDP/IP headers for each stream. Depending on the packetization and bundling schemes used, there is a trade off between latency and the IP overheads. Header compression schemes such as ROHC mitigate IP overheads, but require support in both network and UE. Investigate and recommend appropriate guidelines for minimizing IP overheads over the air.
PSC-4. Error Resilience: The video codecs adopted in 26.235 do not specify decoder’s behaviour to incomplete bitstreams arising due to packet losses in transmission. Many solutions are known in the field, each with its own pros and cons. Typical examples include encoder assisted solutions (e.g. frequent Intra frames, GDR, etc.), transport related solutions (e.g. RTCP feedback) and some decoder only solutions (e.g. appropriate concealment techniques). Investigate and provide appropriate solutions to maintain acceptable video quality in typical 3GPP environments.
PSC-5. Audio/Visual Synchronization: Audio visual synchronization is essential in video services. This synchronization could be adversely affected if appropriate QoS is not available for both video and audio streams. SA2 is working on end-2-end QoS (Unique WI ID 32073). Having stringent QoS requirements will increase the cost of the service. Investigate the A/V synchronization requirements and provide appropriate solution.
PSC-6. End-2-End Signalling: Some of the above solutions may require additional signalling capabilities to discover if both UEs support a specific feature. If the ‘called’ UE does not support a specific 3GPP enhancement, the UEs can negotiate down to a common denominator and accomplish interoperability. SA4 has already received some SDP signalling to support end-2end conversational services. Investigate and provide appropriate signalling solutions. Specify appropriate signalling support.
3 Recommendation

Review the identified PSC optimization opportunities and include them in the first TR for “Optimizations for Multimedia Telephony over IMS” (Unique ID 34035)
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