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Introduction
Since the completion of the initial versions of MTSI, specifications on video codec capability of MTSI have not been frequently discussed or modified [1]. In [2], [3], and [4], it was proposed to re-consider this area with a new WI focused on H.264, which outlines a draft plan to gracefully hand over the role of mandated codec from H.263 to H.264. In this contribution, we introduce cost-related aspects not covered in the above contributions and propose to approach this issue with also 3G-324M and MPEG-4 in mind.

Retirement Strategy for Obsolete Video Codec

During the early days of UMTS, 3G-324M implementations employed H.263 or MPEG-4 containing many ASIC elements, which drove up the cost of UE but was preferred due to their processing speed and low power consumption. Unlike in voice or audio codec implemented mostly in software, these ASIC elements may remain in UE even when they are rarely used. This can waste precious silicon real-estate, blocking the opportunity to reduce the cost or increase the performance of another codec such as H.264.
Liquefaction of Video Codec

In [2], it was proposed to mandate both H.263 (at its current lowest level) and H.264 (at a higher level than the current one) in Rel. 10 but “demote” H.263 to as optional in a later release. From our point of view, it will not make much difference even if both are mandated for a longer period or even indefinitely. H.263 at the minimum capability, Profile 0 and Level 45 used also in 3G-324M, was “liquefied” in many implementations, which means that most of the hardware elements were already replaced with software.

As a result, H.263, nowadays loaded for 3G-324M or video encoding purposes in low-end terminals, reached a status similar to that of Full Rate voice codec, in that both are used rarely, require low signal processing capability, and carrying them incur negligible cost. On the other hand, MPEG-4, an optional video codec for both 3G-324M and MTSI, requires more processing capability and typically consists of additional ASIC elements, which can take longer to ‘liquefy” completely. Raising the level of a codec will have the effects of delaying the retiring process and it may not be possible to completely liquefy a video codec supporting a large image size.
Comment on Current Proposal

Basically we agree with the necessity of mandating H.264 for MTSI, as AMR was mandated for UMTS, excluding previous GSM voice codecs, which not only increased the average voice quality of 3G services but also made the design of network signalling easier. However, in setting up the plan to replace the mandated codec from H.263 to H.264, we believe that the plan also needs to consider the probability that someday H.264 will be replaced with a better standard codec and the minimum capability needs to be determined with actual necessity during H.264’s heyday in mind.

We recognize continued progress in VLSI and display technology but even their combined contributions cannot easily overcome the fundamental limitations set by available spectrum. We believe that the bit-rate to be assigned for video in the initial deployment of LTE will be only slightly higher than that for 3G-324M, which provides 7 ~ 8 fps of video at 47 ~ 49 kbps, using a 64 kbps UMTS bearer. However, such a marginal increase in the bit-rate for video can be complemented by session negotiation techniques that can extract maximum video quality by reducing distortion from re-sizing, with “imageattr” attribute, which is currently preparing for last call at IETF.

In this regard, even a half of the bit-rate proposed in [2] seems to be very difficult to achieve within 7 ~ 8 years, as a mainstream conversational service provided by HSPA or LTE networks. Therefore we believe that Level 1.2, which will enable about 15 fps of CIF video, will be a more appropriate minimum capability, until a higher minimum capability or a new codec is required. However, we agree with the benefit of setting a much higher maximum capability as optional, since such a high performance H.264 codec can be used immediately, not by MTSI but by proprietary multimedia telephony applications connected to WIFI or 3GPP access technologies.
MPEG-4 Issues
Current specifications on video codec capability in [1] can be mistakenly understood as that MPEG-4 is the most important video codec for MTSI, judged from its maximum bit-rate and image size enabled by L3. If the key intention of [2] ~ [4] is to artificially accelerate the transition to H.264, we believe that measures need to be taken for MPEG-4 specifications too. We suggest that instead of specifying the maximum capability, we only need to limit its minimum capability, preferably to L1, the same as that for 3G-324M. This way, further investment of hardware to MPEG-4 encoder can be avoided and the resource can be diverted to more useful elements, such as more sophisticated implementations of H.264 or a much larger MPEG-4 decoder which can be used by other services such as PSS/MBMS or video playback. Decoding capability of HD or 1080p, paired with HDMI interface, can be found in some commercial UEs already.
Considering that MTSI has not been deployed yet, although we believe basic configurations of it, excluding video, is being prepared for imminent deployment along with the launch of LTE networks, this “demotion” of MPEG-4 in codec rank will not incur any compatibility problems. Considering that the standardization of its Simple Profile, specified in 3G-324M and MTSI, was completed around 1998, compression efficiency of MPEG-4 is more or less closer to that of H.263, than to that of H.264. As a result, proposed measures for MPEG-4 will enable the vendors to concentrate only on the efficient implementation and testing of H.264, which will benefit the industry with reduced cost and increased quality of newly introduced MTSI.
Summary and Proposal
In this contribution, we outlined a few key issues related to the graceful transition of mandated video codec. Video codec for conversational services take significant hardware resource which cannot be easily removed even when they are no longer necessary. We ask SA4 to consider the following when the transition to H.264 is discussed.
· Specify only the minimum capability for MPEG-4, to L1, in line with that of 3G-324M
· Consider Level 1.2, 384 kbps, CIF, as the minimum capability requirements for H.264
· Recommend a higher capability, for example, Level 2.2 or higher, for H.264
· Request IMTC to prepare for TCs of MTSI initially up to the minimum capability of H.264
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