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Introduction
In SA4#62, during the discussion on the re-organization of video codec for MTSI, we introduced a few issues related to the retirement strategy for obsolete video codec [1] and suggested that 1) MPEG-4 should be demoted to a “liquefaction-friendly” level close to that of 3G-324M, 2) bit-rate supported by Level 1.2 of H.264 will be more than enough for at least 7 ~ 8 years, 3) higher capability up to 30 Hz nHD (640x360) or WVGA (800x480) can be recommended for H.264.

In this contribution, we introduce additional aspects which may help the discussion and decision on the minimum codec capability. Especially we believe that the “3G for All” initiative driven by GSMA in 2006 ~ 2007 can be a good historical example to refer to, as we prepare to finally commercialize MTSI and other packet-switched multimedia services for E-UTRAN.

“3G for All” and its Precursor Initiative
We recognize that the low cost but high quality 3GPP multimedia services widely available were enabled also by the users in countries and continents who are usually not represented in 3GPP. Since the first deployment of UMTS and then state-of-the-art services such as 3G-324M in September 2001, transition to the new networks was slower than expected and competition with other access technologies continued.
To address these concerns, in 2006, GSMA started an industry-wise initiative, “3G for All,” to globally accelerate the transition from 2G or migration from other access technologies, by providing low cost but robust UMTS handsets officially endorsed by GSMA, which resulted in a tremendous success. “3G for All” was defined as a sub $100 UMTS handset which might be in many aspects inferior to the high-end GSM handsets but designed with a clear objective of providing a key service not available in the previous generations of handsets, 3G-324M.
The “3G for All” initiative was not unprecedented and the “Ultra Low-cost” initiative was also led by GSMA, two years before, to expand the phase-2+ GSM markets with sub-$40 handsets. Accelerated transitions with these initiatives increased the markets for new 3GPP technologies and reduced price by spreading cost, catalyzing the adoption of GERAN and UMTS networks. Execution timing is critical in this kind of initiatives since unless performance and cost are appropriately balanced, such products may not be well accepted in the markets.
MTSI and Possibility of “4G for All”
Based on the industry history of massively deploying the lowest-end handsets equipped with new technologies to drive a faster transition to the next generation networks, it will not be an excessive assumption that such an initiative will be taken again for E-UTRAN. In contrast to “3G for All” where little uncertainty in codec capability existed since 3G-324M was designed to run on no other bearers than 64 kbps, with a fixed 5 MHz bandwidth, higher ambiguity exists in MTSI, when connected to E-UTRAN, in the selection of typical encoding rate or system bandwidth. If the objective of such an initiative for MTSI is set as outperforming 3G-324M, we can focus on strategies to deliver a quality only noticeably higher while minimizing extra hardware resources and diverting the saved budget, albeit negligible, to other components or applications.
Cost Difference of Video Decoder in MTSI and PSS
Since a larger video decoder than required by MTSI can be shared by other applications, such as PSS or offline video playback, and a higher codec level does not necessarily require a higher encoding capability, mandating Level 1.3, which allows up to 768 kbps, may be regarded as beneficial for both MTSI and PSS, considering the majority of PSS clips are currently encoded at QVGA, 15~30 fps, and 250 ~ 300 kbps. However, we believe that there exist considerable differences in the total implementation cost between MTSI and PSS at the low-end handsets.
Inspection of the off-the-shelf UMTS components designed for the low-end handsets reveals that such components typically exhibit their highest video decoding capability offline, i.e. with no radio communications except link maintenance, and the lowest capability in 3G-324M. Decoding capability for PSS is usually located somewhere between the two limits. This can be analyzed as follows: in the lowest-capability implementations, baseband modems and audiovisual codecs are forced to share computational resources such as memory, DSP, CPU, or data bus.
Lower capability is left for video decoder in PSS than in offline decoding as it has to compete with modem RX for resource, and even lower is available in 3G-324M since now modem RX and TX, and video encoder are also running simultaneously. Note that while modem TX typically requires a negligible complexity in comparison with that of modem RX, video encoder requires a much higher complexity than video decoder. In other words, in the lowest-end handsets, a Level 1.3 decoder for MTSI costs more than the same decoder for PSS. Based on the observations, we believe it more economical to apply separate requirements, by mandating Level 1.2 to MTSI and Level 1.3 to PSS.
Additional Differences in MTSI and PSS

While PSS typically transports sub-sampled movies or television programs, video contents likely to be encoded in 3G-324M or in initial deployment of MTSI are the head-and-should sequences with low motion activity, which require lower bit-rates than other contents. Inspection of proprietary multimedia telephony applications built for WIFI or the Internet shows that only about 200 kbps is often assigned for 30 Hz VGA video encoded in H.264.
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	1b
	1.1
	1.2
	1.3

	Max frame size (macroblocks):
	
	
	
	
	99
	99
	396
	396
	396

	Max macroblocks/second:
	
	
	
	
	1 485
	1 485
	3 000
	6 000
	11 880

	
	
	
	
	
	
	
	
	
	

	Max frame size (samples):
	
	
	
	
	25344
	25344
	101376
	101376
	101376

	Max samples/second:
	
	
	
	
	380160
	380160
	768000
	1536000
	3041280

	Format
	Luma Width
	Luma Height
	MBs Total
	Luma Samples
	
	
	
	
	

	SQCIF
	128
	96
	48
	12 288
	30.9
	30.9
	62.5
	125.0
	172.0

	QCIF
	176
	144
	99
	25 344
	15.0
	15.0
	30.3
	60.6
	120.0

	QVGA
	320
	240
	300
	76 800
	-
	-
	10.0
	20.0
	39.6

	525 SIF
	352
	240
	330
	84 480
	-
	-
	9.1
	18.2
	36.0

	CIF
	352
	288
	396
	101 376
	-
	-
	7.6
	15.2
	30.0


Table A‑6 – Maximum frame rates (frames per second) for some example frame sizes [2]
We believe that low resolutions such as QVGA or CIF will not be efficiently used for contents other than the head-and-shoulder sequences. Therefore, Level 1.2 of H.264, which enables up to 384 kbps, will be much more than enough, considering many European DVB-H deployments providing only 12.5 fps QVGA video at 256 kbps. Moreover, even with Level 1.2, custom sizes between QVGA and VGA can be used by employing the new “imageattr” attribute introduced in Rel. 9, to optimise video quality based on the final display area negotiated.
New Upper Bound

We believe that the success of MTSI and E-UTRAN services depends not only on the availability of the lowest-end handsets but also on the maximum capability that can be used in limited applications such as premium video conference or video surveillance in emergency situations where other communications links are not available [3]. In this bit-rate and resolution ranges, we can assume complex video sequences and frame rates up to 30 fps can now be justified. Instead of the 30 Hz VGA proposed in [4] with Level 2.2, we suggest 30 Hz WVGA with Level 3 since it will enable a wider range of applications than resolutions with the classic 4:3 aspect ratio. While WVGA display has been used in commercial handsets for years and does not seem to be the state-of-the-art, until now, no larger resolution appeared as dominant beyond WVGA. In this regard, we propose to recommend Level 3.
Graceful Disposal Strategy
After we introduced the issues on MPEG-4, currently the capability leader at Level 3, consensus is being made toward its complete removal, rather than the demotion to the level of 3G-324M we initially suggested in [1]. We also recognize the benefits of their complete removal such as simplification of testing procedures. However, such an abrupt disposal of both codecs from MTSI specifications will make it very difficult for operators and vendors to prepare for the interworking of MTSI and its precursor. We believe that at low bit rates such as 47~49 kbps, transcoding can introduce a noticeable reduction in perceived quality and should be avoided whenever possible.
Therefore we propose, as a more surgical measure, that descriptions on H.263 and MPEG-4 and their mandated or recommended capability are removed from TS. 26.114, but key information related to interworking is relocated to Annex as informative. Finally, to limit the usage of H.263 and MPEG-4 in MTSI to 3G-324M interworking, we propose to remove the adaptation parameters related to them, MIN_QUALITY/QP/H263 and MIN_QUALITY/QP/MPEG4, from 3GPP MTSIMA MO since the bit-rate is fixed in 3G-324M side and reduction of the bit-rate lower than the level might not be considered as a viable alternative to simple call drop.
Modified Proposal

Based on the backgrounds, we ask SA4 to consider the following revisions to MTSI specifications.

· Remove H.263 and MPEG-4 in clause 5.2.2, 7.4.3, 7.5.2.2, and 17.2 from Rel. 10

· Maintain SDP negotiation examples and 3GPP MTSINP MO descriptions for H.263 and MPEG-4 as fall-back or lower-priority configurations aligned to the capability for 3G-324M
· Do not consider rate adaptation for H.263 or MPEG-4 with 3GPP MTSIMA MO
· Mandate Level 1.2 and recommend Level 3 for H.264
In line with the proposed changes to MTSI, the following revisions are proposed for PSS.
· Mandate (currently recommended) Level 1.3 decoder for H.264
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