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Specifying H.263 Profiles in IETF Environments
1.
Introduction

We understand that the IETF is progressing rapidly with the latest revision of the Session Initiation Protocol (SIP), formally known as RFC 2543bis.  In order to specify the multimedia streams that may be used during the session, SIP uses the Session Description Protocol (SDP), formally known as RFC 2327.  For real-time streams, the IETF uses the Real Time Protocol (RTP) [formally known as RFC 1889], and for this, several RTP “payload formats” were defined [RFC 1890, draft-ietf-avt-profile-new-08], including one for the original version of H.263 [RFC 2190].  Later a payload format for the 1998 version of H.263 (known as H.263+) was also defined [RFC 2429], which was sufficient for use with capability exchange using ITU-T’s H.245.  However, RFC 2429 had no mention of H.263 profiles.  

For email attachments the MIME specification is used to describe the content.  MIME descriptions are registered with IANA (Internet Assigned Numbers Authority).

At the ITU-T  SG16  Q15 meeting concluded in May, we prepared a nearly final draft of definitions of profiles and levels for H263 video coding.  These will appear in the next version of H263 (aka H263-2000) to be finalized in November.  Currently we have drafted definitions of profiles numbered 0 through 4, and levels 0 through 2.  The most recent tentative version is in Table II.2/H.263 below.

For maximum interoperability with simplified capability exchange, this contribution proposes that H.263 profile and level specification be included in MIME and SDP messages.  In particular, the profile designed specifically for Broadband Internet use is profile 4.

2. Possible Ways of Proceeding

The most visible way to proceed would be to define a new RTP payload formats for each H.263 profile and level as it comes to be used in the market.  But that's a lot of payload formats – and also, the process for progressing from draft to RFC is fairly lengthy in the IETF.  And as far as the packetization format is concerned, RFC 2429 appears adequate for all of these profiles.  H.263 bitstreams themselves are also self-contained in that they contain all information necessary to decode them.  An alternative would be to define new SDP attributes "profile" and "level". Again, however, revising SDP would be a long process and might have backward compatibility implications.

Still another way would be to register optional parameters "profile" and "level" under MIME, and use them in the existing SDP fmtp attribute.  This has the benefit of backward compatibility, and can be implemented easily.  They could also be useful in specifying MPEG profiles and levels.

3. Proposal for MIME registration

We therefore propose consideration of registering with IANA the new optional parameters "profile" and "level" to be used with the MIME subtype H263-2000.  A current IETF draft [draft-ietf-avt-rtp-mime-02.txt] is in the process of registering many multimedia payload formats, including H263+ (aka H263-1998).  Perhaps two optional parameters, "profile" and "level", could be added to a H263-2000 registration.  

A typical MIME specification for say profile 4, level 2 would look like…


video/H263-2000;profile=4;level=2

4. Proposal for SDP to use fmtp attributes profile and level

We ask consideration of using the MIME optional parameters "profile" and "level" under the existing SDP fmtp attribute as described in draft-ietf-avt-rtp-mime-02.txt.  For example, to specify profile 4, level 2 the SDP entries would be (using say dynamic payload number 98 and UDP port 49232)


m=video 49232 RTP/AVP 98


a=rtpmap:98 H263-2000


a=fmtp:98 profile=4;level=2

For interactive sessions, an endpoint could indicate all profiles and levels it was capable of handling by including multiple entries.  For example, a coder that could handle profiles 3 and 4 at level 2 could indicate this by…


m=video 49232 RTP/AVP 98 99


a=rtpmap:98 H263-2000


a=rtpmap:99 H263-2000


a=fmtp:98 profile=3;level=2


a=fmtp:99 profile=4;level=2

5. Conclusion

Below is the most recent draft of the H.263 profiles and levels.  We look forward to progress on these issues.  

Table II.1/H.263 – Sumary of Profiles   (X indicates inclusion in profile)
	H.263 Annex/subpart
	Profile 0
	Profile 1
	Profile 2
	Profile 3
	Profile 4

	C

Continuous Presence Multipoint and Video Mux
	
	
	
	
	

	D.1  (UUI=1)

Motion vectors over picture boundaries
	X

(due to F)
	X

(due to J)
	X
	X
	X

(due to J)

	D.2  (UUI=1)

Extension of the motion vector range
	
	
	X
	X
	

	E

Syntax-based Arithmetic Coding
	
	
	
	
	

	F.2

Four motion vectors per macroblock
	X
	X

(due to J)
	X

(due to J)
	X
	X

(due to J)

	F.3

Overlapped block motion compensation
	X
	
	
	X
	X

	G

PB-Frames
	
	
	
	
	

	H

Forward Error Correction
	
	
	
	
	

	I

Advanced Intra Coding
	
	X
	X
	X
	X

	J

Deblocking  Filter
	
	X
	X
	X
	X

	K

Slice Structured Coding – With all submodes
	
	
	X
	X
	

	L.4

Supplemental Enhancement Full picture freeze
	
	X
	X
	X
	X

	L

Supplemental Enhancement – Other SEI features
	
	
	
	
	

	M

Improved PB-Frames
	
	
	
	X
	

	N – method 1

Reference Picture Selection – Method NEITHER
	
	
	
	
	X

	N

Reference Picture Selection – Other RPS methods
	
	
	
	
	

	O

Temporal, SNR, and Spatial Scalability
	
	
	
	
	

	P (IFo4 mode)

Reference Picture Resampling -- Impl. Factor of 4
	
	
	X
	X
	X

	P

Reference Picture Resampling – Other RPR
	
	
	
	
	

	Q

Reduced Resolution Update
	
	
	
	
	

	R

Independent Segment Decoding
	
	
	
	X
	

	S

Alternative Inter VLC
	
	
	
	X
	

	T

Modified Quantization
	
	X
	X
	X
	X

	U

Enhanced Reference Picture Selection, without sub-picture pruning
	
	
	
	
	X

	U

Enhanced Reference Picture Selection, with sub-picture pruning
	
	
	
	
	

	V

Data Partitioned Slices
	
	
	
	
	

	W

Additional SEI Specification
	
	
	
	
	

	Custom Picture Format
	
	
	
	
	

	Custom Picture Clock Frequency
	
	
	
	
	

	HRD Buffer Multiplier   XHRD
	1
	1
	1
	1
	2


Table II.2/H.263 – Levels of Bitstream Operation

	
	Level 0
	Level 1
	Level 2

	Max picture format
	QCIF (176(144)
	CIF (352(288)
	CIF (352(288)

	Max Frame rate (frames/s)
	15
	15
	30

	Max Bit rate (kbits/s)
	64
	128
	1 920

	Max Ref picture buffers
	5
	5
	5

	BPPmaxKb

(see above for XHRD)
	XHRD ( 64
	XHRD ( 256
	XHRD ( 256

	HRD Buffer Size

(see above for XHRD)
	XHRD ( 74077 bits
	XHRD ( 279227 bits
	XHRD ( 518400 bits


NOTE: The number of reference picture buffers as shown above apply only to Profile 4.  The maximum values are for bitstreams.  For decoders these are minimum values that need to be accommodated. 
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