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Status of this Menp
This docunent specifies an Internet standards track protocol for the
Internet conmmunity, and requests discussion and suggestions for
i mprovenents. Please refer to the current edition of the "Internet
O ficial Protocol Standards" (STD 1) for the standardi zati on state
and status of this protocol. Distribution of this neno is unlimted.
Copyright Notice
Copyright (C) The Internet Society (1998). Al Rights Reserved.
1. Introduction
This docunent contains the definitions, originally contained in RFC
1494, on howto carry CCTT G3Fax in M Mg, and howto translate it to
its X 400 representation
NOTE: At the nonment, this format does not seem appropriate for a
"general purpose image format for the Internet", if such a beast can
exist. It exists only to carry information that is already in G Fax
format, and may be usefully converted to other formats when used in
specific contexts.
2. The inmage/ g3fax content-type
This content-type is defined to carry G3 Facsinile byte streans.

In general, a G3Fax inage contains 3 pieces of infornmation:

(1) A set of flags indicating the particular codi ng schene.
CCl TT Recommendation T.30 defines how the flags are

transmtted over telephones. 1In this nmedium the flags are
carried as paraneters in the M Me content-type header
field.

(2) A structure that divides the bits into pages. CCTT
recomendation T.4 describes a "return to conmand node"
string; this is used here to indicate page breaks.
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(3) For each page, a sequence of bits that formthe encodi ng of
the image. CCITT recommendation T.4 defines the bit image
format. This is used w thout change. The highest bit of
the first byte is the first bit of the T.4 bitstream

2.1. G3Fax Paraneters
The foll owi ng paraneters are defi ned:
(1) page-l ength - possible values: A4, B4 and Unlimted
(2) page-w dth - possible values: A3, A4, B4

(3) encodi ng - possi bl e val ues: 1-dinensional, 2-dinensional
Unconpr essed

(4) resol ution - possible values: Fine, Coarse
(5) DCS - a bit string, represented i n Base64.

(6) pages - an integer, giving the nunber of pages in the
docunent

If nothing is specified, the default paraneter settings are:
page- | engt h=A4
page-w dt h=A4

encodi ng=1- di nensi ona
resol uti on=Coar se
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It is possible (but misleading) to view the representation of these
val ues as single-bit flags. They correspond to the follow ng bits of
the T.30 control string and X 400 G3Facsi m | eParaneters:

Par anet er T.30 bit X. 400 bit
page- | engt h=A4 no bit set

page- | engt h=B4 19 21
page- | engt h=Unlinited 20 20
page-w dt h=A4 no bit set
page-w dt h=A3 18 22
page-w dt h=B4 17 23
encodi ng=1- di nensi onal no bit set
encodi ng=2-di nensi onal 16 8
encodi ng=Unconpr essed 26 30
resol uti on=Coar se no bit set

resol uti on=Fi ne 15 9

The reason for the different bit nunbers is that X 400 counts bits in
an octet fromthe MSB down to the LSB, while T.30 uses the opposite
nunberi ng schene.

If any bit but these are set in the Device Control String, the DCS
paranmeter should be supplied.

2.2. Content Encoding

X. 400 defines the g3-facsinile data streamas a SEQUENCE of BIT
STRINGs. Each BIT STRING is a page of facsinile inmage data, encoded
as defined by Reconmendation T.4. The follow ng content encoding is
reversi bl e between M ME and X 400 and ensures that page breaks are
honored in the M ME representation

An EQL is defined as a bit sequence of

000000000001 (el even zeroes and a one).
Each page of the nessage is delimted by a sequence of six (6) EQLs
that MJUST start on a byte boundary. The inmage bit streamis padded
with zeroes as needed to achieve this alignnment.
Searching for the boundary is a matter of searching for the byte

sequence (HEX) 00 10 01 00 10 01 00 10 01, which cannot occur inside
t he i mage.

Al vestrand St andards Track [ Page 3]



RFC 2159 M ME Body Part for FAX January 1998

See Section 7.5 for the algorithmon conversi on between this encodi ng
and the X 400 encodi ng.

The Base64 content-transfer-encoding is appropriate for carrying this
content-type.

3. g3-facsinile - inage/g3fax

X. 400 Body part: g3-facsinmile

M ME Cont ent - Type: i mage/ g3f ax
Conversion Type: nearly Byte copy
Comment s:

The Paraneters of the X 400 G3Fax body part are napped to the
correspondi ng Paranmeters on the M Me | nage/ G3Fax body part and vice
versa. Note that

(1) If fineResolution is not specified, pixels will be twi ce as
tall as they are wi de

(2) If any bit not corresponding to a specially named option is
set in the G3Fax NonBasi cParaneters, the "DCS' paraneter
nmust be used.

(3) Interworking is not guaranteed if any bit apart fromthose
specially naned are used in the NonBasi cParaneters

From X. 400 to &Fax, the body is created in the follow ng way:

(1) Any trailing EOL markers on each bitstring is renoved. The
bit order is changed to conformto the nobst conmon Internet
encodi ng (highest bit of first byte = first bit of the
&BFax). The bitstring is padded to a byte boundary.

(2) 6 consecutive EOL markers are appended to each bitstring.

(3) The padded bitstrings are concatenated together

An EQL marker is the bit sequence 000000000001 (11 zeroes and a
one).

From G3Fax to X. 400, the body is created in the foll ow ng way:

(1) The body is split into bitstrings at each occurrence of 6
consecutive EOL markers. Trailing EOLs nmust NOT be renoved,
since the X 400 | npl ementor Quide reconmends that each page
should end with 6 consecutive EOL,s. (This is a change from
RFC 1494).
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(2) Each bitstring is made into an ASN. 1 Bl TSTRI NG, reversing
the order of bits within each byte to conforomto the X 400
| mpl enentors CGui de recommendation for bit order in the
G&3Fax body part.

(3) The bitstrings are nade into an ASN. 1 SEQUENCE, which forns
the body of the G3Fax body part.

4. Usability of GFax body parts

This section is not part of the proposed standard, but is intended as
gui dance for people inplenenting G3Fax handling, so that they know a
little about what to expect.

The DCS bitstring is a LONG thing; the T.30 Reconmendati on (1993)
gives 67 bits with specific functions, SG Report R33 extends this to
75 bits, and Report R41 (approved in 1995) extends it to 79 bits.

(For curiosity - bit 68 says that the coding is JPEG bit 27 is
"error correcting node). No sane inplenentor will send such things

wi t hout being able to negotiate themdown if the recipient doesn't
support it, but there is no guarantee that nessages with such bits
set in the DCS won't arrive through X 400

The 1SO P2 profile from 1995 [ PROFI LE] says that the profil e nakes
support for reception of two-dimensional and fine-resolution
mandatory if g3-facsimle is supported at all. Research by Andrew
Gordon of Net-Tel indicates that it is easy for an access unit to
support fine resolution, unlimted |length and B4 |l ength, while
support for B4 width is nearly inpossible, and A3 width is hard.

Anot her interesting point is that sone fax nachi nes have trouble if
the scan lines do not contain exactly the declared nunber of pixels
on each scan line, so "omitting right-hand white space" is likely to
gi ve trouble.

5. Security Considerations

There are no known security issues specific to the FAX body part.
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8. Full Copyright Statenent
Copyright (C) The Internet Society (1998). Al Rights Reserved.

Thi s docunent and translations of it nmay be copied and furnished to
others, and derivative works that comment on or otherwi se explain it
or assist in its inplenentation may be prepared, copied, published
and distributed, in whole or in part, w thout restriction of any

ki nd, provided that the above copyright notice and this paragraph are
i ncluded on all such copies and derivative works. However, this
docunent itself may not be nodified in any way, such as by renoving
the copyright notice or references to the Internet Society or other
I nternet organi zati ons, except as needed for the purpose of
devel opi ng Internet standards in which case the procedures for
copyrights defined in the Internet Standards process nust be
followed, or as required to translate it into | anguages other than
Engl i sh.

The linited perm ssions granted above are perpetual and will not be
revoked by the Internet Society or its successors or assigns.

Thi s docunent and the information contained herein is provided on an
"AS | S" basis and THE | NTERNET SOCI ETY AND THE | NTERNET ENG NEERI NG
TASK FORCE DI SCLAI M5 ALL WARRANTI ES, EXPRESS OR | MPLI ED, | NCLUDI NG
BUT NOT LIM TED TO ANY WARRANTY THAT THE USE OF THE | NFORMATI ON
HEREI N W LL NOT | NFRI NGE ANY RI GHTS OR ANY | MPLI ED WARRANTI ES OF
MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPCSE.
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