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1.0	Introduction



Good error resilience can be achieved using the current standard.  The purpose of this document is to establish an error resilience baseline using the current standard to allow for fair comparison of new error resilience proposals with the current standard.  The Test Model should also include a description of an implementation of error resilience for mobile environments.



2.0	Use of Group of Block (GOB) sync markers



Group of Block Start Codes (GBSC) should be used as much as possible in error-prone environments.  We propose to use GBSC every Group of Block (GOB).  The video can then be packetized in GOB units and a packet can be defined as a GOB.  This also allows efficient error concealment to be implemented and compensate for GOB (packet) loss. 



The overhead of using GBSC is constant.  The overhead is 232 per QCIF picture and 464 bits per CIF picture (29 bits per GOB header).  This would represent 2.32 kbps for a QCIF sequence encoded at 10 fps or 6.96 kbps for a CIF sequence encoded at 15 fps.



3.0	Error Concealment of missing GOBs



The error concealment technique is similar to the TCON model of the test model in section 12.2.  



When one or more GOBs are detected as missing, the GOB of the previous frame is compensated with the motion vectors of the MB above (if available) and then copied to the current frame.  Missing GOBs can easily be detected using the Group Number (GN) field of the GOB header.



Picture header losses can be detected using the GN field.  GFID is also used to detect picture type changes.  If a picture header is missing and GFID changes, then we assume that the  picture type has changed.  Only Intra-Inter and Inter-Intra picture types changes are currently detected.



4.0	Intra macroblock refresh



To further increase error resilience, macroblocks can be coded in Intra mode more often than the 132 refresh rate of H.263.  Document Q15-E-15 presents some results of the Intra macroblock (I-MB) refresh rate when picture losses are present.  We use these results to determine the I-MB refresh rate for our simulations.

5.0	Experimental results



We present results for using the above techniques.  The sequences Coastguard, Paris and Foreman were encoder at a fixed QP of 13 and 10 fps.  The increase bitrate induced by I-MB refresh rate is presented in � REF _Ref425436624 \h � \* MERGEFORMAT �Table 1� where I-MB is the refresh rate of Intra macroblock.  The technique described in Q15-E-37 is used for I-MB updating.

Sequence�I-MB�Bitrate(Kbps)�Sequence�I-MB�Bitrate(Kbps)�Sequence�I-MB�Bitrate(Kbps)��Coastguard�5�80.5�Paris�5�61.05�Foreman�5�72.57���10�69.92��10�53.46��10�63.05���20�64.17��20�49.13��20�57.78���132�57.5��132�44.32��132�53.04��Table � SEQ Table \* ARABIC �1�: Increase bitrate by coding additional I-MBs

Every GOB is packetized as a individual packet.  Packet Loss Rates (PLR) of 5%, 10% and 20% are used.  For each PLR, we run 25 simulations.  The I-MB refresh is set according to the PLR, 5 for 20%, 10 for 10% and 20 for 5%. Average results are plotted in � REF _Ref425437303 \h ��Figure 1�, � REF _Ref425437307 \h ��Figure 2�, and � REF _Ref425437309 \h ��Figure 3�.  Error concealment alone substantially increases error resilience to packet loss.  If the additional bitrate can be tolerated, a higher I-MB refresh rate will also increase error resilience. 
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Figure � SEQ Figure \* ARABIC �1�: Simulation Results for Coastguard
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Figure � SEQ Figure \* ARABIC �2�:  Simulation Results for Paris
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Figure � SEQ Figure \* ARABIC �3�: Simulation Results for Foreman



6.0	Future work



The use of simple standard compliant techniques can significantly increase error resilience.  We believe that the current H.263 annexes can further improve error resilience.  In the next meeting, we plan to present results for Video Redundancy Coding (VRC) on GOBs using Annex N in conjunction with Independent Segment Decoding mode (Annex R).  
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