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1 Introduction

This document presents a new opportunity for optimization of service quality and efficiency as well as scalability of IP-based Multimedia SubSystem (IMS) in addition to [1], namely handling system resources by use of complexity scalability in video coding.
System resources, processing power consumption in particular, is a key issue in design of hand-held mobile devices such as mobile phones, especially in multimedia services over IMS. As the demands of multimedia services including video, voice and text grow exponentially, running such multiple tasks simultaneously in portable user equipment (UE) is a challenge. As well known, video processing takes most of system resources, yet voice services own the highest priority. Therefore, there is a need for the system resource management to perform optimizations of distributing processing power among multimedia services, especially when power consumptions, e.g. battery life, reach the system limit.

This document proposes a work plan to handle multimedia services by use of complexity scalability for power consumptions. We first examine the current development of scalable video coding (SVC) [2] in the Joint Video Team (JVT) of ISO/IEC JTC1/SC29/WG11 and ITU-T SG16 Q.6, and then focus on complexity scalable video coding. Our proposal is presented in the following sections. Section 2 briefly discusses the existing applications and requirements of SVC in current AVC/H.264 extension, including spatial, temporal and quality scalabilities. Section 3 reports an implementation of the computational complexity scalability for the system resource management. In Section 4, we summarize the proposal and give the recommendation of adding the SVC support, complexity scalability in particular in the development of the “IMS Multimedia Telephony; media handling and interaction” work plan as one of the new “Multimedia telephony over IMS: Optimization Opportunities”.
2 JVT AVC/H.264 SVC Extension
One of the video codec developments in current JVT standard activity is the AVC/H/264 SVC extension. The standard emphasizes mainly on scalable video coding in spatial, temporal and quality and their combinations, which is desirable for real-time conversational video telephony and conferencing where services may involve multi-point video streaming across heterogeneous network connectivity (bandwidth, packet loss rate, and best-effort or QoS capabilities etc), and the user equipments may have varying capabilities (resolution, processing power, etc). Although other alternative methods offer similar solutions like multiple encoding for simulcast, transcoding, their performance suffers from coding efficiency, computational complexity and end-to-end delay as well as granular scalabilities [3]. 
3  Complexity Scalability for System Resources 
Complexity scalable video coding is a system resource issue rather than that of a codec. Distributing processing power among multimedia services with different priorities is a very important, yet a very challenging problem, especially when multiple services compete system resources, e.g. power consumption. In particular, in an IMS video codec should be able to dynamically change codec complexity so as to trade-off video quality with power consumption and/or with system resources for higher priority tasks like voice. Such video quality can be measured in terms of temporal, spatial, and SNR, and the resource management can be implemented on the system integration layer. For example, when the system identifies limited processing power, or/and a low battery, the video codec can reduce the coding complexity and gracefully degrade the video quality. We implement an algorithm to perform such complexity scalable video coding and achieve reasonable performance in terms of processing cycles and visual quality. The following figure demonstrates the effectiveness of complexity scalability for IMS, where the scalability factor is given by the multimedia system integration layer to indicate a request of power consumption reduction of video encoding in favour of other higher priority tasks, and the complexity in terms of MCPS (million cycle per second) is about 60% reduced at the expense of quality (PSNR) degraded about 2.5% or at the worst 0.7 dB for coding a typical video clip.
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4 Conclusions
In this document we propose adding complexity scalability to better handle IMS’ computing resources in the development of the “IMS Multimedia Telephony; media handling and interaction” work plan as one of the new “Multimedia telephony over IMS: Optimization Opportunities”. We demonstrate the effectiveness of scalable power consumptions and recommend performing work address the complexity scalability issue. 
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