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Abstract

Thi s docunent defines a content nedia feature schemn for |nternet
f ax.

It is a profile of the nedia feature registration nechanisns [1, 2, 3]
for use in performng capability identification between extended
Internet fax systens [5]. It replaces and updates the feature schema
defined in RFC 2531.
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1. Introduction

Thi s docunent defines a content nedia feature schemn for |nternet
f ax.

It is a profile of the nedia feature registration nechanisns [1, 2, 3]
for use in perform ng capability identification between extended
Internet fax systens [5]. It replaces and updates the feature schema
defined in RFC 2531.

The medi a feature description nechani sns do not describe any specific
mechani sms for comruni cating capability information, but do presume
that any such nechanisnms will transfer textual values. In
conjunction with this feature schema, they specify a textual format
to be used for describing Internet Fax capability information
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The range of capabilities that can be indicated are based on those
covered by the TIFF file format for Internet fax [7] and Group 3
facsimle [6]. A conpanion docunent [4] describes the relationship
and mappi ng between this schema and Group 3 fax capabilities.

1.1 Organization of this docunent

Section 2 specifies the overall syntax for fax feature descriptions
by reference to the nedia feature registration and syntax docunents
[1,2].

Section 3 enunerates the feature tags that are to be recogni zed and
processed by extended Internet fax systems, according to their
capabilities.

Appendi x A contains additional feature tag registrations for nedia
features that are specific to fax and for which no applicable
registration already exists. These are presented in the form
prescribed by the nedia feature registration procedure [1].

1.2 Termi nol ogy and docunent conventions

The term "extended Internet fax systeni is used to describe any
sof tware, device or conbination of these that conforns to the
specification "Extended Facsimle Using Internet Mail" [5].

"capability exchange" describes any transfer of infornmation between
communi cating systens that is used to indicate systemcapabilities

and hence determ ne the formof data transferred. This termcovers
bot h one-way and two-way transfers of capability infornmation

"capability identification" is a particular formof capability
exchange in which a receiving system provides capability information
to a sending system

"capability description” is a collection of data presented in sone
specific format that describes the capabilities of sone comruni cating
entity. It nmay exist separately fromany specific capability
exchange nechani sm

NOTE: Comments like this provide additional nonessenti al
i nformation about the rationale behind this docunent.
Such information is not needed for building a confornant

i mpl enentation, but may help those who w sh to understand
the design in greater depth
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1.3 Discussion of this docunent

Di scussion of this docunent should take place on the Internet fax
mailing list hosted by the Internet Mail Consortium (I MC). Please
send comments regarding this docunent to:

ietf-fax@nt.org

To subscribe to this list, send a nessage with the body ’'subscribe
to "ietf-fax-request@nct.org".

To see what has gone on before you subscribed, please see the mailing
list archive at:

http://ww.inc.org/ietf-fax/
2. Fax feature schema syntax

The syntax for the fax feature schenma is described by "A syntax for
describing nedia feature sets" [2]. This in turn calls upon nedia
feature tags that may be registered according to the procedure
described in "Media Feature Tag Registration Procedure" [1].

NOTE: Media feature registration provides a base
vocabul ary of features that correspond to nedia handling
capabilities. The feature set syntax provides a
mechani sm and format for conbining these to describe
conmbi nati ons of features. This nmeno indicates those
features that may be associated with extended Internet
fax systens.

3. Internet fax feature tags

This section enunerates and briefly describes a nunber of feature
tags that are defined for use with extended Internet fax systems and
applications. These tags nmay be used al so by other systens and
applications that support correspondi ng capabilities.

The feature tags presented bel ow are those that an extended Internet
fax systemis expected to recognize its ability or non-ability to
handl e.

Definitive descriptions of feature tags are indicated by reference to

their registration according to the nmedia feature registration
procedure [1] (sone of which are appended to this docunent).
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NOTE: The presence of a feature tag in this |list does

not nean that an extended Internet fax system nust have
that capability; rather, it nust recognize the feature
tag and deal with it according to the capabilities that
it does have

Further, an extended Internet fax systemis not prevented
fromrecogni zing and offering additional feature tags.
The list belowis intended to provide a basic vocabul ary
that all extended Internet fax systens can use in a

consi stent fashion.

I f an unrecogni zed or unused feature tag is received, the
feature set matching rule (described in [2]) operates so
that tag is effectively ignored.

3.1 I mage size

Feature tag name Legal val ues
si ze- X <Rati onal > (>0)
size-y <Rati onal > (>0)

Ref erence: this docunent, Appendix A
These feature values indicate a rendered docunent size in inches.

Where the actual size is neasured in mllinetres, a conversion
factor of 10/254 may be applied to yield an exact inch-based val ue.

3.2 Resol ution

Feature tag name Legal val ues
dpi <I nteger> (>0)
dpi -xyratio <Rati onal > (>0)

Ref erence: "Media Features for Display, Print, and Fax" [3], and this
document appendi x A.

If "dpi-xyratio is present and not equal to 1 then the horizontal
resolution (x-axis) is indicated by the "dpi’ feature value, and the
vertical resolution (y-axis) is the value of 'dpi’ divided by 'dpi-
xyratio'.
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For exanple, the basic Goup 3 fax resolution of 200*100dpi m ght be
i ndi cated as:

(& (dpi =200) (dpi-xyratio=200/100) )

When describing resolutions for an MRC format docunent, the conplete
set of usable resolutions is listed. However, there are sone
restrictions on their use: (a) 100dpi resolution can be used only
with nulti-level images, and (b) any nulti-level inage resolution is
required to be an integral sub-nultiple of the applicable mask

resol ution.

3.3 Media type

Feature tag name Legal val ues
ua- medi a screen
screen- paged
stationery
transpar ency
envel ope
envel ope-pl ai n
cont i nuous

Ref erence: "Media Features for Display, Print, and Fax" [3].

NOTE: Where the recipient indicates specific support for
hard copy or soft copy nedia type, a sender of color

i mage data may wi sh to adjust the color components (e.g.
per the related rules of ITU recomendation T.42 [9]) to
i mprove rendered i nage quality on that nedi um

3.4 Paper Size

Feature tag name Legal val ues

paper -si ze A4

letter
| egal

Ref erence: "Media Features for Display, Print, and Fax" [3].
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3.5 Col or capability

Feature tag name Legal val ues
col or Bi nary (bi-level only)
Limted (a limted nunber of colors)
Mapped (palette or otherw se mapped col or)
G ey (grey-scale only)
Ful | (full continuous-tone col or)

Ref erence: "Media Features for Display, Print, and Fax" [3].

The intention here is to give a broad indication of color handling
capabilities that might be used, for exanple, to select anmong a snall
nunber of avail able data resources.

The value of this feature also gives an indication of the nore
detail ed color handling features that night be applicable (see next
section).

"Binary’ indicates blank-and-white, or other bi-level capability. No
further qualifying feature tags are required.

"Limted indicates a small nunmber of distinct fixed colors, such as
m ght be provided by a highlight printer, pen plotter or limted
color display. The 'color-levels’ tag should be used to indicate the
nunber of distinct colors avail able.

NOTE: No ability to indicate any specific or named col or
is inplied by this option. Sone devices m ght use
different intensity levels rather than different hues for
di stinction.

In the context of Internet fax, 'limted is interpreted as one-bit-
per-col or-sanple (RG, CMy or CWK), depending on the col or space
used.

" Mapped’ indicates that pixel color values are mapped in sone
specifiable way to a multi-conponent col or space. The ’'color-Ilevels’
tag may be used to indicate the number of distinct colors avail able;
in its absence, sufficient levels to display a photographic inmage
shoul d be assuned.

"Grey’' indicates a continuous tone grey-scale capability.

"Full’ indicates full continuous tone color capability.
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Mapped', 'Grey’ and 'Full’ color, additional feature tags

(section 3.6) may be used to further qualify the col or reproduction.
3.6 Col or nodel
Feature tag name Legal val ues
color-levels <integer> (>2)
col or - space Devi ce- RGB (devi ce RGB)
Devi ce- OW (devi ce QW)
Devi ce- OWK (devi ce CWK)
Cl ELAB (LAB per T.42 [9])
(may be extended by further registrations)
color-illum nant <t oken> (per ITUT.4 [13], E. 6.7)
D50
D65
D75
SA
SC
F2
F7
F11
CTnnnn (see bel ow)
Cl ELAB- L- dept h <i nt eger > (>0)

Cl ELAB- a- dept h

Cl ELAB- b- dept h "

Cl ELAB- L-mi n <i nt eger >
Cl ELAB- L- max "

Cl ELAB-a-min "

Cl ELAB- a- max "

Cl ELAB-b-min "

Cl ELAB- b- nax "

Ref er

The ¢
descr

ence: this docunent, appendix A

eneral nodel for inmage handling (both color and non-color) is
i bed here froma receiver’'s perspective; a sinmlar nodel

operates in the reverse direction for a scan/send perspecti ve:

(A

Klyne &

raw bit pi xel col or physi cal
stream -(A)-> values -(B)-> values -(C-> rendition

"raw bit streant is a stream of coded bits
i ndi cates i nmage codi ng/ decodi ng (IVH, MR, MVR, JPEG, JBI G etc.)

"pi xel values" are a single nuneric value per picture el emrent
that designates the color of that el enent.
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(B) indicates pixel-to-color value napping

- "col or values" have a separate nuneric value for each col or
component (i.e. L*, a*, b* in the case of ClELAB indicated
above.)

(O indicates how the color values are related to a physica
color. This involves interpretation of the color value with
respect to a color nodel (e.g. RGB, L*a*b*, CMy, CMYK) and a
col or space (which is typically recipient-dependent).

- "physical rendition" is a color value physically realized on a
di splay, printer or other device.

There are many variables that can be applied at each stage of the
processing of a color inage, and any may be critical to meaningfu
handl i ng of that inmage in sone circunstances. |In other circunstances
many of the variables may be inplied (to sone | evel of approxi mation)
in the application that uses them (e.g. color inmages published on a
Web page).

The color feature framework described here is intended to all ow
capability description at a range of granularity: feature tags which
correspond to inplied (or "don't care" or "unknown") feature val ues
may sinply be omitted froma capability description

Grey scale and bi-level inages are handled within this framework as a
speci al case, having a 1-conponent col or nodel. The follow ng
features are used for describing color capabilities:

"color-levels’ indicates the nunber of distinct values for each
picture elenment, and applies to all but bi-level inmages. For bi-
| evel inmages, a value of 2 is inplied.

"color-space’ is used mainly with ' Mapped’ and 'Full’, but could be
used with other nobdes if the exact color or color nodel used is
significant. Two kinds of col or space can be distingui shed:

devi ce-dependent and calibrated. Device dependent spaces are naned
here as 'Device-xxx', and are used to indicate a color space that is
defined by the receiving device. Calibrated color spaces presune the
exi stence of a rendering systemthat is calibrated with respect to an
i ndi cated definition, and is capabl e of processing the device-

i ndependent col or infornmation accordingly.
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A col or-handling receiver should indicate any appropriate device
col or space capability in addition to any calibrated col or spaces
that it may support. A calibrated col or space shoul d be used when
preci se color matching is required in the absence of specific
know edge of the receiving system

NOTE: |In practice, although they appear to be separate
concepts, the color nodel and col or space cannot be

separated. In the final analysis, a color nodel (RGB
CMY, etc.) nmust be defined with respect to some col or
space.
"color-illumnant’ indicates a CIE illuninant, using the sane genera

formthat is used for this purpose by Goup 3 fax (as defined in | TU
T.4 [13], section E.6.7). Wen the illuminant is specified by its
color tenperature, the token string 'CInnnn’ is used, where 'nnnn’ is
a deci mal nunber that is the color tenperature in Kelvins; e.g.
CT7500 indicates an illum nant col or tenperature of 7500K

NOTE: ITU T.4 indicates a binary representation for col or
t enper ature val ues

In practice, nuch of the illum nant detail given here
wi |l probably be unused by Internet fax. The only val ue
likely to be specified is 'D50', which is the default
color illumnant for Goup 3 fax.

" Cl ELAB- L-depth’, ’'ClELAB-a-depth’ and ' Cl ELAB-b-depth’ indicate the
nunber of different values that are possible for the L*, a* and b*
col or conponents respectively, and are significant only when col ors
are represented in a ClELAB col or space. These features would be
used with palletized color, or with full color where each col or
conponent has a different nunber of possible val ues.

Col or depth values relate to the representati on of col our val ues
rather than the resolution of a scanning or rendering device. Thus,
if 256 different L-conponent val ues can be represented then the
assertion (Cl ELAB-L-depth<=256) is used, even if a receiving device
can render only 100 distinct |uninance values. (Color rendering
resolution is not covered by this nmeno.)

The ' CI ELAB-x-nin’ and ' Cl ELAB-x-nmax’ val ues indicate a col or ganut
(i.e. a range of color values that are used or may be rendered). A
gamut may be indicated in terms of the ClELAB col or space even when
colors are represented in sonme other space
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3.7 I mage coding

Feature tag name Legal val ues
i mage-file- TI FF
structure TIFF-limted

TI FF-m ni mal

TI FF- MRC

TIFF-MRC-linmted

(may be extended by further registrations)

i mage- codi ng

MR

MVWR

JBI G

JPEG

(may be extended by further registrations)

i mage- codi ng- JBI G T85 (bi-level, per ITU T.85)
constrai nt JBI G T43 (rmulti-level, per ITU T.43)

JPEG T4E (per ITU T.4, Annex E)
(may be extended by further registrations)

JBI G stripe-size <I nt eger >

i mage-interl eave Stripe
Pl ane

col or - subsanpl i ng "1:1:1" (no col or subsanpling)
"4:1:1" (4:1:1 col or subsanpling)

Ref erence: this docunent, appendix A

"image-file-structure’ defines how the coded i nage data is w apped
and formatted. The follow ng options are defined here:

(o]

"TIFF indicates i mage data encl osed and tagged using TIFF
structures described in Adobe’s definition of TIFF [20].

"TIFF-limted indicates inmge data structured using TIFF, but
with the limtations on the placenent of Inmage File Descriptors
(IFDs) indicated in section 4.4.6 of RFC 2301 [7].

"TIFF-minimal’ indicates a TIFF inage fornat that neets the | FD
pl acenent, byte ordering and bit ordering requirenents of the
"m ni mal bl ack and white node" described in section 3.5 of RFC
2301 [7], also known as TIFF-S.

"TIFF-MRC uses a TIFF inmage structure [20] augnmented with a sub-
| FD structure, described for the "M xed Raster Content node" in
section 8.1.2 of RFC 2301 [7], also known as TIFF-M This
provides a file structure to contain conposite inmages constructed
using the MRC nodel described in T.44 [15] (see tag ' MRC-nonde’).
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0 '"TIFF-MRC-limted is the sane as 'TIFF-MRC , except that the
primary IFD (i.e. top-level |IFDs, as opposed to sub-I|FDs)
pl acement is constrained in the same way as 'TIFF-linited

i mage-codi ng’ describes how raw i mage data is conpressed and coded
as a sequence of bits. These are generic tags that nmay apply to a
range of file formats and usage environments.

"i mage- codi ng-constraint’ describes how the raw i nage data codi ng
method is constrained to nmeet a particular operating environnent.
Options defined here are JBIG and JPEG codi ng constraints that apply
in typical Goup 3 fax environnents.

The ' JBI G stripe-size feature may be used with JBI G inmage coding
and indicates the nunber of scan lines in each stripe except the |ast
in an image. The legal constraints are:

(JBI G stripe-size=128)
(JBI G stripe-si ze>=0)

The | atter being equivalent to no restriction

NOTE: there are several inmage coding options here, and
not all are required in all circunstances

Specification of the inmage-file-structure tag val ue al one
is not normally sufficient to describe the capabilities
of a recipient. A general rule is that sufficient detai
shoul d be provided to exclude any unsupported features.

For extended Internet fax, inmage-file-structure and

i mage- codi ng shoul d al ways be specified, together with
addi ti onal val ues descri bed above as needed to clearly

i ndi cate which feature tag val ues are supported and which
are not. (See also the exanples in section 4.)

3.8 MRC node
Feature tag name Legal val ues
MRC- node <Integer> (0..7) (per 1TU T.44 [15])

MRC- max- stri pe-si ze <l nteger>

Ref erence: this docunent, appendix A
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The ' MRC-npde’ feature is used to indicate the availability of MRC
(m xed raster content) inmage format capability. A zero val ue
indicates MRC is not avail able, a non-zero val ue indicates the

maxi mum avai | abl e MRC node nunber.

An MRC formatted docunent is actually a collection of several inages,
each of which is described by a separate feature collection. An

MRC- capabl e receiver is presuned to be capabl e of accepting any

conbi nati on of contained i mages that conformto both the MRC
construction rules and the i mage-codi ng capabilities decl ared

el sewhere

Wthin an MRC-formatted document, nulti-level coders are used for
foreground and background inages (i.e. odd-nunbered layers: 1, 3, 5,
etc.) and bi-level coders are used for mask layers (i.e. even
nunbered layers 2, 4, 6, etc.). MC format al so i mposes constraints
on the resol utions that can be used.

The ' MRC-max-stripe-size' feature may be used with MRC coding, and
i ndi cates the maxi nrum nunber of scan lines in each MRC stripe. The
| egal constraints are:

(MRC- max- stri pe-si ze<=256)
( MRC- max- stri pe-si ze>=0)

These val ues indicate upper bounds on the stripe size. The actua
val ue may vary between stripes, and the actual size for each stripe
is indicated in the i mage data.

4. Exanpl es

The I evel of detail captured here reflects that used for capability
identification in Goup 3 facsinmle

4.1 Sinple node Internet fax system

Thi s exanpl e describes the capabilities of a typical sinple node
Internet fax system Note that TIFF profile Sis required to be
supported by such a system

(& (image-file-structure=TIFF-m nimal)
( MRC- node=0)
(col or =Bi nary)
(i mage- codi ng=MH) ( MRC- nnode=0)
(] (& (dpi=204) (dpi-xyratio=[204/98,204/196]) )
(& (dpi =200) (dpi-xyratio=[200/100,1]) ) )
(si ze-x<=2150/ 254)
(paper-si ze=A4)
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(ua-nedi a=stationery) )
4.2 High-end bl ack-and-white Internet fax system

This woul d include support for B/WJBIG and be equivalent to what is
sonetines called "Super G3", except that Internet fax functionality
woul d be added.

(& (image-file-structure=TIFF)
( MRC- nnde=0)
(col or =Bi nary)
(] (& (dpi=204) (dpi-xyratio=[204/98,204/196]) )
(& (dpi =200) (dpi-xyratio=[200/100,1]) )
(& (dpi =300) (dpi-xyratio=1) ) )
(] (i mage-codi ng=[ MH, MR, MVR] )
(& (image-codi ng=JBI G
(1 mage- codi ng- const rai nt =JBl G T85)
(JBI G stripe-size=128) ) )
(si ze-x<=2150/ 254)
(paper-size=[letter, A4, B4]) )
(ua- nedi a=stationery) )

4.3 Gey-scale Internet fax system

This is the previous exanple extended to handle grey scale nmulti-
level images. In keeping with Goup 3 fax, this exanple requires
equal x- and y- resolutions for a multi-Ilevel inmage.

(& (image-file-structure=TIFF)
( MRC- node=0)
(| (& (col or=Binary)
(] (i mage-codi ng=[ MH, MR, MVR] )
(& (image-codi ng=JBI G
(1 mage- codi ng- const rai nt =JBl G T85)
(JBI G stripe-size=128) )
(] (& (dpi=204) (dpi-xyratio=[204/98,204/196]) )
(& (dpi =200) (dpi-xyratio=[200/100,1]) )
(& (dpi =300) (dpi-xyratio=1) ) )
(& (col or=Gey)
(col or-1 evel s<=256)
(col or - space- Cl ELAB)
(col or-illum nant =D50)
(Cl ELAB- L- mi n>=0)
(Cl ELAB- L- max<=100)
(] (& (inmage-codi ng=JPEQ
(1 mage- codi ng- const r ai nt =JPEG T4E) )
(& (image-codi ng=JBI G
(1 mage- codi ng- const rai nt =JBl G T43)
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(JBI G stripe-size=128)
(i mage-interl eave=stripe) ) )
(dpi =[ 100, 200, 300]) (dpi-xyratio=1) ) )
(si ze-x<=2150/ 254)
(paper-size=[letter, A4, B4]) )
(ua- nedi a=stationery) )

4.4 Full-color Internet fax system (JPEG only)
This adds 24-bit full-color to the previous exanple.

(& (image-file-structure=TIFF)
( MRC- node=0)
(] (& (col or=Bi nary)
(i mage- codi ng=[ VH, MR, MVR] )
(] (& (dpi=204) (dpi-xyratio=[204/98,204/196]) )
(& (dpi =200) (dpi-xyratio=[200/100,1]) )
(& (dpi =300) (dpi-xyratio=1) ) ) )
(& (col or=grey)
(i mage- codi ng=JPEG)
(i mage- codi ng- const r ai nt =JPEG T4E)
(col or-1 evel s<=256)
(col or - space=Cl ELAB)
(col or-illum nant =D50)
(Cl ELAB- L- mi n>=0)
(Cl ELAB- L- max<=100)
(dpi =[ 100, 200, 300] ) (dpi-xyratio=1) )
(& (color=full)
(1 mage- codi ng=JPEG
(1 mage- codi ng- const r ai nt =JPEG T4E)
(col or-subsanpling=["1:1:1","4:1:1"])
(col or-1level s<=16777216)
(col or - space=Cl ELAB)
(col or-illum nant =D50)
(Cl ELAB- L- mi n>=0)
(Cl ELAB- L- max<=100)
(Cl ELAB- a- ni n>=- 85)
( Cl ELAB- a- max<=85)
(Cl ELAB- b- mi n>=-75)
(Cl ELAB- b- max<=125)
(dpi =[ 100, 200, 300]) (dpi-xyratio=1) ) )
(si ze-x<=2150/ 254)
(paper-size=[letter, A4, B4]) )
(ua- nedi a=stationery) )
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4.5 Full-color Internet fax system (JPEG and JBI G

This adds limted COW(K), RGB and 16-bit mapped col or using JBIG
coding to the previous exanple.

(& (image-file-structure=TIFF)
( MRC- node=0)
(] (& (col or=Bi nary)
(] (i mage-codi ng=[ MH, MR, MVR] )
(& (image-codi ng=JBI G
(1 mage- codi ng- const rai nt =JBl G T85)
(JBI G stripe-size=128) ) )
(] (& (dpi=204) (dpi-xyratio=[204/98,204/196]) )
(& (dpi =200) (dpi-xyratio=[200/100,1]) )
(& (dpi =300) (dpi-xyratio=1) ) ) )
(& (col or=Limted)
(1 mage- codi ng=JBI G
(1 mage- codi ng- const rai nt =JBl G T43)
(JBI G stripe-size=128)
(i mage-interl eave=stripe)
(] (& (col or-space=[ Devi ce- RGB, Devi ce- CW])
(color-1evel s<=8) )
(& (col or-space=Devi ce- CMYK)
(color-1evel s<=16) ) )
(dpi =[ 100, 200, 300]) (dpi-xyratio=1) )
(& (col or =Mapped)
(i mage- codi ng=JBI G
(1 mage- codi ng- const rai nt =JBl G T43)
(JBI G stripe-size=128)
(i mage-interl eave=stri pe)
(col or-1 evel s<=65536)
(col or - space=Cl ELAB)
(col or-illum nant =D50)
(Cl ELAB- L- mi n>=0)
(Cl ELAB- L- max<=100)
(Cl ELAB- a- mi n>=- 85)
(Cl ELAB- a- nax<=85)
( Cl ELAB- b- ni n>=- 75)
(Cl ELAB- b- max<=125)
(dpi =[ 100, 200, 300]) (dpi-xyratio=1) )
(& (col or=grey)
(] (& (image-codi ng=JPEG
(i mage- codi ng- const rai nt =JPEG T4E) )
(& (inmage-codi ng=JBI G
(i mage- codi ng- const rai nt =JBl G T43)
(JBI G stripe-size=128)
(i mage-interl eave=stripe) ) )
(col or-1 evel s<=256)
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(col or - space=Cl ELAB)
(col or-illum nant =D50)
(Cl ELAB- L- mi n>=0)
(Cl ELAB- L- max<=100)
(dpi =[ 100, 200, 300]) (dpi-xyratio=1) )
(& (color=full)
(] (& (inmage-codi ng=JPEG
(i mage- codi ng- const rai nt =JPEG T4E)
(col or-subsanpling=["1:1:1","4:1:1"]) )
(& (image-codi ng=JBI G
(1 mage- codi ng- const rai nt =JBl G T43)
(JBI G stripe-size=128)
(i mage-interl eave=stripe) ) )
(col or-1level s<=16777216)
(col or - space=Cl ELAB)
(col or-illum nant =D50)
(Cl ELAB- L- mi n>=0)
(Cl ELAB- L- max<=100)
(Cl ELAB- a- ni n>=- 85)
( Cl ELAB- a- max<=85)
(Cl ELAB- b- mi n>=-75)
(Cl ELAB- b- max<=125)
(dpi =[ 100, 200, 300]) (dpi-xyratio=1) ) )
(si ze-x<=2150/ 254)
(paper-size=[letter, A4, B4]) )
(ua- nedi a=stationery) )

4.6 Full-color Internet fax system ( MRC)
This adds MRC i nage structures to the previous exanpl e.

(& (image-file-structure=TlFF-MRC)
(MRC- node<=1) (MRC-max-stripe-size>=0)
(] (& (col or=binary)
(] (image-codi ng=[ VH, MR, MVR] )
(& (inmage-codi ng=JBI G
(i mage- codi ng- const rai nt =JBl G T85)
(JBI G stripe-size=128) ) )
(] (& (dpi=204) (dpi-xyratio=[204/98,204/196]) )
(& (dpi =200) (dpi-xyratio=[200/100,1]) )
(& (dpi=[300,400]) (dpi-xyratio=1l) ) ) )
(& (color=limted)
(] (& (col or-space=[ Devi ce- RGB, Devi ce- CW])
(color-levels<=8) ) )
(] (& (col or-space=Devi ce- CMrK)
(color-1evel s<=16) ) )
(1 mage- codi ng=JBI G
(1 mage- codi ng- const rai nt =JBl G T43)
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(JBI G stripe-size=128)
(i mage-interl eave=stri pe)
(dpi =[ 100, 200, 300, 400]) (dpi-xyratio=1) )
(& (col or =napped)
(col or-1 evel s<=65536)
(i mage- codi ng=JBI G
(i mage- codi ng- const rai nt =JBl G T43)
(JBI G stripe-size=128)
(i mage-interl eave=stripe)
(col or - space=Cl ELAB)
(Cl ELAB- L- mi n>=0)
(Cl ELAB- L- max<=100)
(Cl ELAB- a- ni n>=- 85)
( Cl ELAB- a- max<=85)
(Cl ELAB- b- mi n>=-75)
(Cl ELAB- b- max<=125) ) )
(col or-illum nant =D50)
(dpi =[ 100, 200, 300, 400]) (dpi-xyratio=1) )
(& (col or=grey)
(] (& (inmage-codi ng=JPEGQ
(i mage- codi ng- const rai nt =JPEG T4E) )
(& (image-codi ng=JBI G
(1 mage- codi ng- const rai nt =JBl G T43)
(JBI G stripe-size=128)
(i mage-interl eave=stripe) ) )
(col or - space=Cl ELAB)
(col or-1 evel s<=256)
(col or-illum nant =D50)
(Cl ELAB- L- mi n>=0)
(Cl ELAB- L- max<=100)
(dpi =[ 100, 200, 300, 400]) (dpi-xyratio=1) )
(& (color=full)
(] (& (image-codi ng=JPEGQ
(1 mage- codi ng- const r ai nt =JPEG T4E)
(col or-subsanpling=["1:1:1","4:1:1"]) )
(& (inmage-codi ng=JBI G
(i mage- codi ng- const rai nt =JBl G T43)
(JBI G stripe-size=128)
(i mage-interl eave=stripe) ) )
(col or-1evel s<=16777216)
(col or - space=Cl ELAB)
(col or-illum nant =D50)
(Cl ELAB- L- mi n>=0)
(Cl ELAB- L- max<=100)
(Cl ELAB- a- m n>=- 85)
( Cl ELAB- a- max<=85)
(Cl ELAB- b- m n>=-75)
(Cl ELAB- b- max<=125)
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(dpi =[ 100, 200, 300, 400]) (dpi-xyratio=1) ) )
(si ze- x<=2550/ 254)
(Paper-si ze=[ Letter, Ad, B4])
(ua- nmedi a=stationery) )

4.7 Sender and receiver feature matching

Thi s exanpl e consi ders sending a docunent to an enhanced bl ack-and-
white fax systemwith the followi ng receiver capabilities:

(& (] (& (dpi=200) (dpi-xyatio=200/100) )

(& (dpi =200) (dpi-xyratio=1) )
(& (dpi =300) (dpi-xyratio=1) )
(& (dpi =400) (dpi-xyratio=1) ) )

(col or=Bi nary)

(] (& (paper-size=A4) (ua-nedi a=[stationery,transparency]) )
(& (paper-size=B4) (ua-nedia=continuous) ) )

(i mage-codi ng=[ VH, MR, JBI G ) )

Turning to the document itself, assume it is available to the sender
in three possible formats, A4 high resolution, B4 | ow resol ution and
A4 high resolution color, described by:

(& (dpi =300) (dpi-xyratio=1)
(col or =Bi nary)
(paper -si ze=A4)

(i mage-codi ng=[ MVR, JBI G ) )

(& (dpi =200) (dpi-xyratio=200/100)
(col or =Bi nary)
(paper -si ze=B4)
(i mage- codi ng=[ VH, MR]) )

(& (dpi =300) (dpi-xyratio=1)
(col or =Mapped) (col or-1evel s<=256)
(paper-si ze=A4)

(i mage- codi ng=JPEG )

These three i mage formats can be conbined into a conposite capability
statement by a | ogical -OR operation (to describe format-1 OR format-2
OR format-3):

(] (& (dpi=300) (dpi-xyratio=1)
(col or=Bi nary)
(paper-si ze=A4)
(i mage- codi ng=[ MMR, JBI G ) )
(& (dpi =200) (dpi-xyratio=200/100)
(col or =Bi nary)
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(paper -si ze=B4)
(i mage- codi ng=[ VH, MR]) )

(& (dpi =300) (dpi-xyratio=1)
(col or =vapped) (col or-1evel s=42)
(paper-si ze=A4)

(i mage- codi ng=JPEG ) )

This could be sinplified, but there is little gain in doing so at
this point.

The conposite docunment description can be matched with the receiver
capability description, according to the rules in [2], to yield the
result:

(] (& (dpi=300) (dpi-xyratio=1)
(col or =Bi nary)
(paper-si ze=A4)
(ua- nedi a=[ st ati onery, transparency])
(i mage-codi ng=JBI G )

(& (dpi =200) (dpi-xyratio=200/100)

(col or=Bi nary)
(paper -si ze=B4)
(ua- medi a=cont i nuous)
(i mage-codi ng=[ VH, MR]) ) )

Points to note about the feature matching process:

0 The color docunent option is elimnated because the receiver
cannot handl e either color (indicated by ’(col or=Mapped)’) or
JPEG codi ng (indicated by ’'(inage-codi ng=JPEG’).

o The high resolution version of the docurment with ' (dpi =300)" nust
be send using ' (i mage-codi ng=JBI Q' because this is the only
avai l abl e coding of the inmage data that the receiver can use for
hi gh resol uti on docunents. (The avail able 300dpi docunent
codings here are MMR and JBIG and the receiver capabilities are
WMH, MR and JBIG)

o The lowresolution version of the docunent can be sent with
either MH or MR coding as the receiver can deal with either of
these for | ow resol uti on docunents.

0 The high resolution variant of the docunent is available only for
A4, so that is the paper-size used in that case. Sinmilarly the
| ow resolution version is sent for B4 paper

o Even though the sender may not understand the ’'ua-nmedia feature
tag, and does not nmention it, the matching rul es preserve the
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constraint that the B4 docunment is rendered with
" (ua- medi a=conti nuous)’, and the A4 docunent nmay be rendered with
"(ua-nedi a=[ stationery,transparency])’.

Finally, note that when matching an MRC docunent description, the
description of each conponent sub-inage nust match the capabilities
of the intended receiver.

5. |1 ANA Consi derati ons

Appendi x A of this docunent repeats the descriptions of feature tags
i ntroduced by RFC 2531 [22], with sone small revisions. These have
been registered in the "I ETF tree", according to the procedure
described in section 3.1.1 of "Media Feature Tag Regi stration
Procedure" [1] (i.e. these feature tags are subject to the "I ETF
Consensus" policies described in RFC 2434 [21]).

Appendi x section A 5 introduces one new feature tag (col or-
illumnant) to be registered according to the sane procedure. An
ASN. 1 identifier should be assigned for this new tag and replaced in
the body of the registration

6. Security Considerations

The points raised below are in addition to the general security
consi derations for extended Internet fax [5], and others discussed in
[2,8,11,12,13]

6.1 Capability descriptions and nechani sns

Negoti ati on nechani snms reveal information about one party to other
parties. This may raise privacy concerns, and may allow a nalicious
party to make better guesses about the presence of specific security
hol es.

Most of these concerns pertain to capability information getting into
t he hands of soneone who may abuse it. This docunent specifies
capabilities that help a sender to determ ne what inage
characteristics can be processed by the recipient, not nmechani sns for
their publication. |Inplementers and users should take care that the
mechani snms enpl oyed ensure that capabilities are revealed only to
appropri ate persons, systens and agents.

6.2 Specific threats
1. Unsolicited bulk mail: if it is known that a recipient can

process certain types of images, they may be targeted by bul k
mai l ers that want to send such i mages
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Appendi x A: Feature registrations
A. 1 I nmage size
- Media Feature tag name(s):

si ze-Xx
size-y

- ASN. 1 identifiers associated with these feature tags:
si ze- x: 1.3.6.1.8.1.7
si ze-y: 1.3.6.1.8.1.8
- Summary of the nedia features indicated:
These feature tags indicate the size of a displayed, printed
or otherw se rendered docunent inmage; they indicate

hori zontal (size-x) and vertical (size-y) dinensions.

The unit of measure is inches (to be consistent with the
measure of resolution defined by the feature tag 'dpi’).

Wiere the actual size is available in millinetres, a
conversion factor of 10/254 may be applied to yield an exact
i nch-based val ue.

- Values appropriate for use with these feature tags:

Rati onal (>0)

- The feature tag is intended primarily for use in the follow ng
applications, protocols, services, or negotiation nmechanisns:

Print and display applications where different nedia choices
wi || be nade depending on the size of the recipient device

-  Exanpl es of typical use:

Thi s exanpl e descri bes the maxi mum scanned i mage wi dth and
hei ght for Group 3 fax: 215x297 mm (8. 46x11. 69 inches):

(si ze-x<=2150/ 254)
(si ze-y<=2970/ 254)
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- Related standards or docunents:
The meno "Media Features for Display, Print, and Fax" [3]
descri bes features (pix-x, pix-y) for neasuring document size
in pixels.

Fax applications shoul d decl are physical dinensions using the
features defined here.

- Considerations particular to use in individual applications,
protocol s, services, or negotiation nechanisns:

Where no physical size is known or available, but a pixel size
is known, a notional size should be declared based upon known
pi xel dimensions and a notional resolution of (say) 100dp
For exanple, to describe a 640x480 pixel display:

(& (size-x<=640/100) (size-y<=480/100) (dpi=100) )
The notional 100dpi resolution is used as it represents a
fairly typical resolution for a pixel-limted display.
Reduci ng the rational nunbers to canonical formgives the
foll owi ng equi val ent expression

(& (size-x<=32/5) (size-y<=24/5) (dpi=100) )

- Interoperability considerations:

For interoperability with other (non-fax) applications that
use only pixel -based neasurenents, pixel dinensions (pix-X,
pi x-y) may be declared in addition to physical neasurenents.

- Related feature tags:

pi X- X [ 3]
pi x-y [ 3]
dpi [3]
dpi - xyratio [this docunent]

- Intended usage:

Common
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- Aut hor/ Change controller:

| ETF
A. 2 Resol ution aspect ratio

- Media Feature tag nanme(s):
dpi -xyratio

- ASN. 1 identifier associated with this feature tag
1.3.6.1.8.1.9

- Summary of the nedia features indicated:
This feature is used to indicate differential horizontal and
vertical resolution capability. |In the absence of this
feature, horizontal and vertical resolutions are presuned to
be the sane.
When this feature tag is specified, any declared resolution
(dpi) is presuned to apply to the horizontal axis, and the
vertical resolution is obtained by dividing that decl ared

resol ution by the resolution ratio.

The value of this feature is a pure nunber, since it
represents the ratio of two resolution val ues.

- Values appropriate for use with this feature tag:
Rati onal (>0)

- The feature tag is intended primarily for use in the follow ng
applications, protocols, services, or negotiation nmechanisns:

Internet fax, and other print or display applications that
must handl e differential horizontal and vertical resolution
val ues.

- Exanpl es of typical use:

The followi ng exanpl e describes a fax resolution of 204 dp
hori zontally by 391 dpi vertically:

(& (dpi =204) (dpi-xyratio=204/391) )
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Rel at ed standards or docunents:

The meno "Media Features for Display, Print, and Fax" [3]
describes a feature (dpi) for neasuring docunment resolution.

I nteroperability considerations:

Wien interoperating with an application that does not
recogni ze the differential resolution feature, resolution
mat chi ng may be performed on the basis of the horizonta
resolution only, so aspect ratio information may be | ost.

Rel ated feature tags:

dpi [ 3]
si ze-Xx [this docunent]
si ze-y [this docunent]

I nt ended usage:

I nt ernet fax

Aut hor / Change controller
| ETF
A.3 Color levels
- Media Feature tag name(s):
color-levels
- ASN. 1 identifier associated with this feature tag
1.3.6.1.8.1.10
- Summary of the nedia features indicated:

This feature tag is used to indicate a nunber of different
i mage data pixel color val ues.

When mapped (palletized) color is used, this is generally
different fromthe nunber of different colors that can be
represented t hrough the col or mappi ng function

This feature tag is used in conjunction with a "color’ feature
havi ng a value other than ’'Binary’.
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- Values appropriate for use with this feature tag:
I nteger (>=2)

- The feature tag is intended primarily for use in the follow ng
applications, protocols, services, or negotiation nechanisns:

Col or image printing or display applications where the data
resource used may depend upon col or handling capabilities of
t he reci pient.

-  Exanpl es of typical use:

To describe recipient capabilities:

(& (color=limted) (color-Ievel s<=6) )

(& (col or=grey) (col or-1evel s<=64) )

(& (col or=mapped) (color-Ievel s<=240) )

(& (color=full) (col or-1evel s<=16777216) )

To describe capabilities used by a docunent:
(& (color=limted) (color-Ilevels=4) )

(& (col or=grey) (color-1evel s=48) )

(& (col or=mapped) (color-Ievel s=100) )

(& (color=full) (col or-1evel s=32768) )

- Related standards or docunents:

The meno "Medi a Features for Display, Print, and Fax" [3]
describes a feature (color) for indicating basic color
capabilities.

- Interoperability considerations:

The actual nunber of col or values used by a docunment does not,
in general, exactly match the nunber that can be handled by a
recipient. To achieve a feature match, at |east one nust be
declared as an inequality (i.e. not both as equalities).

It is recommended that a recipient declares the nunber of
color values that it can handle as an inequality (<=), and a
data resource declares the nunber of colors that it uses with
an equality, as shown in the exanples above.
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- Security considerations:

- Privacy concerns, related to exposure of personal information:
Where feature matching is used to select content applicable
to the physical abilities of a user, unusual values for this
feature tag mght give an indication of a user’s restricted
abilities.

- Related feature tags:

col or [ 3]
col or - space [this docunent]

- Intended usage:

I nternet fax
Col or i mage scanning/ rendering applications

- Aut hor/ Change controller:
| ETF
A. 4 Col or space
- Media Feature tag nane(s):
col or - space
- ASN. 1 identifier associated with this feature tag
1.3.6.1.8.1.11
- Summary of the media features indicated:
This feature indicates a color space.
A col or space val ue provides two types of information:
o the color nodel used to represent a color value, including
t he nunber of col or conponents
0 a mapping between col or values and their physica
realizations
Devi ce col or space values are defined for applications where
the general color representation used is significant, but

exact color rendering is left to the device used. Device
col or spaces defined here have val ues of the form’ Device-

XXX .
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Cal i brated col or space values are provided for use with a
rendering systemthat is calibrated with respect to sone
i ndi cated definition, and capabl e of processing device-

i ndependent col or information accordingly.

- Values appropriate for use with this feature tag:

Token

Devi ce col or Devi ce-RG  (devi ce dependent RGB)

spaces: Devi ce-CWY  (devi ce dependent CW)
Devi ce- COWK (devi ce dependent CWK)

Cal i brated color ClELAB (per T.42 [9])

space:

(may be extended by further registrations)
" Col or - space=Cl ELAB' indicates the CIE L*a*b* col our space,
using CIED50 illuminant and its perfectly diffuse reflecting
white point (per T.42 [9]).

- The feature tag is intended primarily for use in the follow ng
applications, protocols, services, or negotiation nechanisns:

Col or image printing and display applications where the data
resource used may depend upon col or handling capabilities of
t he reci pient.

Scanni ng applications where the data transferred nmay depend
upon the inage generation capabilities of the originator

-  Exanpl es of typical use:
To describe rendering or scanning capabilities:
(col or - space=[ Devi ce- RGB, Cl ELAB])

To describe capabilities assuned by a docunent for which
approxi mate col or reproduction is required:

(col or - space=Devi ce- RGB)

To describe capabilities assuned by a docunent for which exact
col or reproduction is required:

(col or - space=Cl ELAB)
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- Related standards or docunents:

Cl ELAB col or space is defined in [19]

Cl ELAB use for fax is described in ITU T.42 [9]
- Interoperability considerations:

A col or-handling receiver should indicate any appropriate
devi ce col or space capability, in addition to any calibrated
col or spaces that it may support.

Cal i brated col or spaces are intended to be used when precise
color matching is required; otherwise, if applicable, a
devi ce col or space (col or-space=Devi ce-xxx) should be

i ndi cat ed.

Docunents for which exact color matching is not inportant
shoul d indicate a device col or space capability, if
appl i cabl e.

These principles allow sender/receiver feature matching to be
achi eved when exact color matching i s not required.

- Security considerations:

- Privacy concerns, related to exposure of personal information:
Where feature matching is used to select content applicable
to the physical abilities of a user, unusual values for this
feature tag mght give an indication of a user’s restricted
abilities.

- Denial of service concerns related to consequences of
speci fying incorrect val ues:
Failure to indicate a generic color space capability for a
device may lead to failure to natch color space for an
application or docunent that does not require an exact col or
mat ch.
- Related feature tags:
col or [ 3]
- Related nedia types or data fornmats:

TI FF- FX [7]
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- I ntended usage:

I nternet fax
Col or image scanning/rendering applications

- Aut hor/ Change controller:

| ETF
A.5 CIELAB col or illum nant

-  Media Feature tag nanme(s):
color-illum nant

- ASN. 1 identifier associated with this feature tag
1.3.6.1.8.1.29

- Summary of the nedia features indicated:
This feature indicates a color illumnant. This has the
effect of nmodifying the color space calibration to reflect the

use of different sources of illum nation

A color-illumnant value would normally be used only with a
calibrated col or space.

- Values appropriate for use with this feature tag:
Token

Cl ELAB il | um nant D50

val ues: D65
D75
SA
SC
F2
F7
F11

Defined by color CTnnnn where 'nnnn’ is a decinal
t enperat ure: representation of the illum nant
col or tenperature in Kelvins.

(may be extended by further registrations)
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NOTE: The default color illumnant for Goup 3 fax is D50.

- The feature tag is intended primarily for use in the follow ng
applications, protocols, services, or negotiation mechanisns:

Col or image printing and di splay applications where the data
resource used may depend upon detail ed color handling
capabilities of the recipient.

Scanni ng applications where the data transferred may depend
upon the inmage generation capabilities of the originator

-  Exanpl es of typical use:
To describe rendering or scanning capabilities, or to describe
capabilities assuned by a docunent for which exact col or
handl i ng capabilities are required:
(& (col or-space=Cl ELAB) (color-illum nant=D50) )

- Related standards or docunents:

Cl ELAB color illum nant representati ons are described in ITU
T.4 [13], Annex E.6.7.

- Interoperability considerations:

A col or-handling receiver that supports a calibrated col or

space should indicate any constraint on the illumnants it can
handl e.

In the absence of a color-illumnant constraint, a receiver is
presuned to accept and deal with any specified illum nant

val ue.

- Related feature tags:

col or [ 3]
col or - space [this docunent]

- Related nedia types or data formats:
TI FF- FX [7]
- Intended usage:

I nternet fax
Col or i mage scanning/ rendering applications
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- Aut hor/ Change controller:
| ETF
A. 6 ClELAB col or depth
- Media Feature tag nanme(s):
Cl ELAB- L- dept h
Cl ELAB- a- dept h
Cl ELAB- b- dept h

- ASN. 1 identifiers associated with these feature tags:

Cl ELAB- L- dept h: 1.3.6.1.8.1.12
Cl ELAB- a- dept h: 1.3.6.1.8.1.13
Cl ELAB- b- dept h: 1.3.6.1.8.1. 14

- Summary of the nedia features indicated:

These feature tags indicate a color depth capability; i.e.
the Il evel of detail to which an individual Cl ELAB col or
component can be specified. They define the nunber of

di stinct values possible for each of the color conponents L*,
a* and b*.

Typically, this feature would be used with ’col or=mapped’, and
possi bly "color=grey’ or 'color=full’, to indicate the nunber
of distinct colors that can be represented.

NOTE: this feature tag describes the nunber of val ues that
can be represented for a color conponent, and does not
necessarily indicate the nunber of distinct values that can
be rendered or resolved by a system

- Values appropriate for use with these feature tags:
I nt eger (>0)
- These feature tags are intended primarily for use in the
foll owi ng applications, protocols, services, or negotiation
nmechani sns:
Col or image printing and display applications where the data

resource used may depend upon col or handling capabilities of
t he reci pient.
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Scanni ng applications where the data transferred nay depend
upon the inage generation capabilities of the originator

-  Exanpl es of typical use:
To describe rendering or scanning capabilities:

(& (col or=napped) (col or-Ievel s<=240)
(Cl ELAB- L- dept h<=128)
(Cl ELAB- a- dept h<=128)
(Cl ELAB- b- dept h<=128) )

(& (color=full) (color-Ilevel s<=16777216)
(Cl ELAB- L- dept h<=256)
(Cl ELAB- a- dept h<=128)
(Cl ELAB- b- dept h<=128) )

To describe capabilities assuned by a docunent:

(& (col or=napped) (col or-1Ievel s=200)
(Cl ELAB- L- dept h=32)
(Cl ELAB- a- dept h=32)
(Cl ELAB- b- dept h=32) )

(& (color=full) (color-I|evel s=32768)
(Cl ELAB- L- dept h=128)
(Cl ELAB- a- dept h=32)
(Cl ELAB- b- dept h=32) )

- Related standards or docunents
The nmeno "Medi a Features for Display, Print, and Fax" [3]
defines a feature (color) for indicating basic color
capabilities.
Cl ELAB col or space is defined in [19]
Cl ELAB use for fax is described in ITU T.42 [9]

- Related feature tags:

col or [ 3]
color-1levels [this docunent]
col or - space [this docunent]

- I ntended usage:

I nternet fax
Col or image scanning/rendering applications
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t hor/ Change controller:
| ETF

AB col or ganut

dia Feature tag nane(s):

Cl ELAB- L-ni n
Cl ELAB- L- nax
Cl ELAB-a-ni n
Cl ELAB- a- max
Cl ELAB-b-m n
Cl ELAB- b- nax

- ASN. 1 identifiers associated with these feature tags:

- Su

Cl ELAB- L-mi n: 1.3.6.1.8.1.15
Cl ELAB- L- nax: 1.3.6.1.8.1.16
Cl ELAB- a- i n: 1.3.6.1.8.1.17
Cl ELAB- a- nax: 1.3.6.1.8.1.18
Cl ELAB- b- mi n: 1.3.6.1.8.1.19
Cl ELAB- b- nax: 1.3.6.1.8.1. 20

mrary of the nedia features indicated:

These feature indicate a supported range of col or val ues, by
i ndi cating mi ni nrum and nmaxi mum val ues used for each col or
component in a Cl ELAB col or space.

"ClELAB-L-nmn’ and ' Cl ELAB-L-max’ are the m ni rum and maxi num
val ues of the L* conponent.

"ClELAB-a-min’ and ' Cl ELAB-a-max’ are the m ni rum and maxi num
val ues of the a* conponent.

"Cl ELAB-b-nmin’ and ' Cl ELAB-b-max’ are the m ni nrum and maxi num
val ues of the b* conponent.

NOTE: col or conponent val ues are assumed to be rational
nunbers, so a limted ganmut does not necessarily indicate
limted color resolution.

- Values appropriate for use with this feature tag:

Klyne &
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- The feature tag is intended prinmarily for use in the follow ng
applications, protocols, services, or negotiation nechanisns:

Col or image printing and di splay applications where the data
resource used may depend upon detail ed color handling
capabilities of the recipient.

Scanni ng applications where the data transferred nay depend
upon the detailed color i mage generation capabilities of the
ori gi nat or.

-  Exanpl es of typical use:
To describe rendering or scanning capabilities:

(& (Cl ELAB- L- i n>=0)
(Cl ELAB- L- max<=100)
(Cl ELAB- a- mi n>=-75)
(Cl ELAB- a- nax<=+75)
( Cl ELAB- b- ni n>=- 85)
(Cl ELAB- b- max<=+85) )

To describe capabilities required by a docunent:
(& (Cl ELAB- L- i n=20)
( Cl ELAB- L- max=80)
(Cl ELAB- a- m n=- 35)
(Cl ELAB- a- max=+55)
(Cl ELAB- b- m n=-45)
(Cl ELAB- b- max=+65) )
- Related standards or documents:
Cl ELAB col or space is defined in [19]
Cl ELAB use for fax is described in ITU T.42 [9]
- Interoperability considerations:

When describing a recipient’s capabilities, the m ni mum and
maxi mum col or component val ues that can be rendered should be
i ndi cated by inequalities as shown in the exanpl es above.

When describing a docunent, the actual m ni rum and maxi num

col or component val ues used shoul d be indicated, as shown
above.
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Security considerations:

- Privacy concerns, related to exposure of personal information:
Where feature matching is used to select content applicable
to the physical abilities of a user, unusual values for this
feature tag mght give an indication of a user’s restricted
abilities.

- Related feature tags:

col or [ 3]
col or - space [this docunent]

- Related nedia types or data fornmats:
TI FF- FX [ 7]
- I ntended usage:

I nternet fax
Col or image scanning/rendering applications

Aut hor / Change controller
| ETF
A.8 Image file structure
- Media Feature tag name(s):
i mge-file-structure
- ASN. 1 identifier associated with this feature tag
1.3.6.1.8.1.21
- Summary of the nedia features indicated:

This feature indicates a file structure used for transfer and
presentation of inmage data.

It does not indicate inmmge data coding: that is described by
separate feature tags (imge-coding, etc.).

Klyne & Mcintyre St andards Track [ Page 39]



RFC 2879 Content Feature Schema for Internet Fax (V2) August 2000

- Values appropriate for use with this feature tag:

Token

Il mage file TI FF
structure TIFF-limted
options: Tl FF- mi ni nal

TI FF- MRC
TIFF-MRC- | i mited

(may be extended by further registrations,
to cover non-TIFF inmage file structures)

- The feature tag is intended primarily for use in the follow ng
applications, protocols, services, or negotiation nmechanisns:

Internet fax, and other print or display applications that
transfer inmage data.

-  Exanpl es of typical use:
See Appendi x B of this meno.

- Considerations particular to use in individual applications,
protocol s, services, or negotiation nechanisns:

This tag is intended to provide infornmation about an inmage
file structure. Information about image data coding is
provi ded by ot her tags.

The followi ng tag val ues are defined here:

o 'TIFF indicates inmage data enclosed and tagged using TIFF
structures described in Adobe’s definition of TIFF [20].

0 'TIFF-limted indicates imge data structured using TIFF
but with linitations on the placenent of Inmage File
Descriptors (IFDs) within the file, which are indicated in
section 4.4.6 of RFC 2301 [7].

0 'TIFF-minimal’ indicates a TIFF inmage format that neets the
| FD pl acenent, byte ordering and bit ordering requirenments
of the "mnimal black and white node" described in section
3.5 of RFC 2301 [7], also known as TIFF-S.
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0 'TIFF-MRC wuses a TIFF imge structure [20] augnented with a
sub-1 FD structure, described for the "M xed Raster Content
node" in section 8.1.2 of RFC 2301 [7], also known as TIFF-M
(see also tag ' MRC-node’ ).

0 '"TIFF-MRC-limted is the sane as 'TIFF-MRC , except that
the I FD pl acenent is constrained as for '"TIFF-limted

Regi stration of additional image file structure tags should
focus simlarly on image file structure issues, not raw inmage
data conpression and coding. As a guide, an inmage file
structure nmay contain inage data coded in a variety of ways
and carries infornmation to describe that coding separately
fromMME content-type labelling, etc.

- Related feature tags:

i mage- codi ng [this docunent]
MRC- node [this docunent]

- Related nedia types or data formats:

TI FF- FX [7]
TIFF V6.0 (Adobe) [ 20]

- Intended usage:

I nternet fax
| mmge scanni ng/ rendering applications

- Aut hor/ Change controller:

| ETF
A.9 I mage data coding

- Media Feature tag nanme(s):
i mage- codi ng

- ASN. 1 identifier associated with this feature tag
1.3.6.1.8.1.22

- Summary of the nmedia features indicated:

This feature tag indicates a formof image data conpression
and codi ng used.
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It identifies a generic inmage coding technique used, w thout
regard to any specific profiling of that technique that may be
applied. Values for this feature are generally applicable
across a wi de range of image transfer applications.

This information is distinct fromthe image file structure and
MRC i nfornmation conveyed by the 'inage-file-structure’ tags.

- Values appropriate for use with this feature tag:
Token VH
MR
MVR
JBI G
JPEG
(may be extended by further registrations)

- The feature tag is intended prinmarily for use in the follow ng
applications, protocols, services, or negotiation nechanisns:

Internet fax, and other applications that transfer inmage data.
-  Exanpl es of typical use:
See Appendi x B of this neno.

- Related standards or docunents

MH, MR ITU T.4 [13]
MVR: ITU T.6 [14]
JPEG | TU T.81 [16]
JBI G I TU T.82 [17]

- Interoperability considerations:

To establish the correct conditions for interoperability
bet ween systens, capabilities to handl e the generic inage
codi ng technique and the specific imge coding constraints
must be established.

- Related feature tags:
i mage- codi ng-constraint [this docunent]

JBI G stripe-size [this docunent]
i mage-interl eave [this docunent]
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Rel ated nedia types or data formats:

TI FF- FX [7]

I nt ended usage:

I nternet fax
| mage scanni ng/ rendering applications

Aut hor / Change controller:
| ETF
A. 10 I mage codi ng constraint
- Media Feature tag name(s):
i mage- codi ng- constr ai nt
- ASN. 1 identifier associated with these feature tags
1.3.6.1.8.1.23
- Summary of the nedia features indicated:

This feature tag qualifies the 'inage-coding’ feature with a
specific profile or usage constraints.

Values for this feature are generally specific to sone given
val ue of ’'inmage-coding’ and also to sone restricted
application or class of applications.
- Values appropriate for use with this feature tag:
Token JBI G T85 (bi-level, per ITU T.85)
JBI G T43 (rmulti-level, per ITU T.43)
JPEG T4E (per I TU T.4, Annex E)
(may be extended by further registrations)

- The feature tag is intended primarily for use in the follow ng
applications, protocols, services, or negotiation nechanisns:

Internet fax, and other applications that transfer inage data.

The specific values for this feature indicated above are
intended for use with Internet fax.
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-  Exanpl es of typical use:
See Appendi x B of this meno.

- Related standards or docunents:

JBIGT85: ITU T.85 [18]
JBIG T43: ITU T. 43 [10]
JPEG TAE:  1TU T.4 Annex E [13]

- Interoperability considerations:

August 2000

To establish the correct conditions for interoperability
bet ween systens, capabilities to handl e the generic inage
codi ng technique and the specific imge coding constraints

nust be establi shed.

- Related feature tags:

i mage- codi ng [this document]
JBI G stripe-size [this docunent]
i mage-interl eave [this docunent]

- Related nedia types or data fornmats:
Tl FF- FX [7]
- Intended usage:

I nternet fax
Col or i mage scanning/ rendering applications

- Aut hor/ Change controller:
| ETF
A. 11 JBI G stripe size
-  Media Feature tag name(s):
JBI G stripe-size
- ASN. 1 identifier associated with these feature tags:

1.3.6.1.8.1.24
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- Summary of the nedia features indicated:
This feature is a specific usage constraint that is applied to
JBI G i mage codi ng (imge-codi ng=JBI G, and indicates the
al | owabl e size for each stripe of an inmage, except the |ast.
A stripe of a JBIGinage is a delimted horizontal band of
conpressed i nage data that can be deconpressed separately from
t he surroundi ng data.

- Values appropriate for use with this feature tag:
I nteger (>0)

- The feature tag is intended primarily for use in the follow ng
applications, protocols, services, or negotiation mechanisns:

Internet fax, and other applications that transfer inmage data.
-  Exanpl es of typical use:

(JBI G stripe-size=128)
(JBI G stripe-size>0)

- Related standards or docunents:

JBI G I TU T.82 [17]
JBIGT85: ITU T.85 [18]
JBIGT43: ITU T.43 [10]

- Considerations particular to use in individual applications,
protocol s, services, or negotiation nechanisns:

In the case of Internet fax, the specific constraints allowed
for a receiver are those given as exanpl es above.

Specifying a stripe size that is not linmted (JBIGstripe-
size>0) neans that an entire page of inage data is encoded as
a single unit. This may place consi derabl e denands on the
menory of a receiving system as the entire stripe needs to be
buffered in nenory.

- Interoperability considerations:
To establish the correct conditions for interoperability
bet ween systens, capabilities to handl e the generic inmage

codi ng technique and the specific inmge coding constraints
nust be establ i shed.
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- Related feature tags:

i mage- codi ng [this document]
i mage-codi ng-constraint [this docunent]
i mage-interl eave [this docunent]

- Related nedia types or data fornats:
TI FF- FX [ 7]
- Intended usage:

I nternet fax
Col or image scanning/rendering applications

- Aut hor/ Change controller:

| ETF
A 12 I mage interl eave

- Media Feature tag name(s):
i mage-interl eave

- ASN 1 identifier associated with this feature tag
1.3.6.1.8.1.25

- Summary of the nedia features indicated:
This feature indicates an inage interleave capability.
It may be used with JBI G inages (inage-coding=JBIG to
i ndi cate color plane interleaving of either stripes or entire
i mge pl anes.

- Values appropriate for use with this feature tag:

Token Stripe
Pl ane

- The feature tag is intended prinmarily for use in the follow ng
applications, protocols, services, or negotiation nechanisns:

Internet fax, and other applications that transfer inmage data.
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-  Exanpl es of typical use:

(i mage-interl eave=stri pe)
(i mage-interl eave=[stri pe, pl ane])

- Considerations particular to use in individual applications,
protocol s, services, or negotiation nechanisns:

Specifying a plane interl eave neans that an entire page of
i mage data nust be buffered in order to generate or render the
i mage. This may place considerabl e demands on the nenory of a
sendi ng or receiving system

- Related feature tags:

i mage- codi ng [this docunent]
JBI G stripe-size [this docunent]

- Related nedia types or data fornats:
TI FF- FX [ 7]
- Intended usage:

I nternet fax
Col or image scanning/ rendering applications

- Aut hor/ Change controller:

| ETF
A. 13 Col or subsanpling

- Media Feature tag name(s):
col or - subsanpl i ng

- ASN 1 identifier associated with this feature tag
1.3.6.1.8.1.26

- Summary of the nedia features indicated:

This feature tag indicates whether color information nmay be
subsanpled with respect to |um nance dat a.
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It is used with continuous color inmages (color=full), color
spaces that use separate |um nance and col or conponents

(e.g. color-space=LAB), and inmage file structures that support
col or subsanpli ng.

- Values appropriate for use with this feature tag:

String "1.1:1"
This value indicates a full set of color
component sanpl es for each | um nance
component sanpl e.
"4:1:1"
Thi s val ue indicates one set of col or conponent
sanpl es for each 4 | umi nance sanpl es
(may be extended by further registrations)

- The feature tag is intended prinmarily for use in the follow ng
applications, protocols, services, or negotiation nechanisns:

Col or image printing and di splay applications where the data
resource used may depend upon col or handling capabilities of
t he recipient.

Scanni ng applications where the data transferred nay depend
upon the inage generation capabilities of the originator

- Exanpl es of typical use:

(& (color=full) (color-space=[LAB, Cl ELAB])
(col or-subsanpling=["1:1:1","4:1:1"]) )

- Related feature tags:
col or [ 3]
col or - space [this docunent]
i mge-file-structure [this docunent]
- Related nedia types or data formats:
TI FF- FX [7]
- Intended usage:

I nternet fax
Col or i mage scanning/ rendering applications
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- Aut hor/ Change controller:

| ETF
A. 14 MRC availability and node

- Media Feature tag nanme(s):
MRC- node

- ASN. 1 identifier associated with this feature tag
1.3.6.1.8.1.27

- Summary of the nedia features indicated:

This feature is used to indicate the availability of MRC

(m xed raster content) inmmge fornmat capability, and al so the
MRC node available. A zero value indicates MRC is not
avai l abl e, a non-zero value (in the range 1..7) indicates the
avai | abl e MRC node nunber.

An MRC formatted docunent is actually a collection of severa

i mges, each of which is described by a separate feature
collection. An MRC-capable receiver is presuned to be capable
of accepting any conbi nation of contained i nages that conform
to the MRC construction rules, where each such i nage nat ches
the separately declared resolution, color capability, color
nodel , i mage codi ng, and any ot her capabilities.

NOTE: an MRC fornmatted docunent may appear within a
TIFF image file structure

Wthin an MRC-formatted docunment, multi-Ilevel coders
are used for foreground and background i mages (i.e.
odd- nunbered layers: 1, 3, 5, etc.) and bi-level coders

are used for nmask layers (i.e. even nunbered | ayers 2,
4, 6, etc.).

- Values appropriate for use with this feature tag:

I nteger (0..7)
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- The feature tag is intended prinmarily for use in the follow ng
applications, protocols, services, or negotiation nechanisns:

Internet fax, and other applications that transfer inage data.
-  Exanpl es of typical use:
See Appendi x B of this docunent.
- Related standards or documents
| TU T. 44 [15]
- Interoperability considerations:
To establish the correct conditions for interoperability
bet ween systens, capabilities to handle the MRC node and any
cont ai ned i mage codi ng techni ques nust be established.

- Related feature tags:

i mage- codi ng [this docunent]
MRC- max- stri pe-si ze [this docunent]

- Related nedia types or data fornats:
TI FF- FX [ 7]
- Intended usage:

I nternet fax
Col or image scanning/rendering applications

- Aut hor/ Change controller:
| ETF
A. 15 MRC naxi mum stri pe size
- Media Feature tag name(s):
MRC- max- stri pe-si ze
- ASN 1 identifier associated with this feature tag

1.3.6.1.8.1.28
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- Summary of the nedia features indicated:

This feature may be used with MRC codi ng (MRC node>=1), and
i ndi cates the maxi mrum nunber of scan lines in each MRC stri pe.

The val ue given indicates an upper bound on the stripe size.
The actual value may vary between stripes, and the actual size
for each stripe is indicated in the inage data.

- Values appropriate for use with this feature tag:

I nt eger (>0)

- The feature tag is intended primarily for use in the follow ng
applications, protocols, services, or negotiation nmechanisns:

Internet fax, and other applications that transfer inage data.
-  Exanpl es of typical use:

(MRC- max- st ri pe-si ze<=256)
( MRC- max- stri pe-si ze>=0)

- Considerations particular to use in individual applications,
protocol s, services, or negotiation nechanisns:

For Internet fax, the legal constraints for an inage receiver
are those given as exanpl es above.

- Related feature tags:

MRC- node [this docunent]
- Related nedia types or data formats:

Tl FF- FX [7]
- Intended usage:

I nternet fax
Col or i mage scanning/ rendering applications

- Aut hor/ Change controller:

| ETF

Klyne & Mcintyre St andards Track [ Page 51]



RFC 2879 Content Feature Schema for Internet Fax (V2) August 2000

Appendi x B: TIFF node descri ptions

Thi s appendi x contains descriptions of the TlIFF nodes defined by
RFC 2301 [7], presented as feature set expressions in the form
defined by "A syntax for describing nmedia feature sets" [2] and
using the feature schema introduced by this docunent.

These nay be taken as illustrations of the feature set conbinations
that are required for the corresponding TlIFF profiles described by
RFC 2301.

TIFF-S has no optional elenents, so is presented as a single
feature set. Oher profiles are presented as (Tl FF-x-base) and
(TIFF-x-full) indicating the mininmumand full feature sets
associ ated with each profile.

(TIFF-S) :-
(& (image-file-structure=TIFF-S)
(col or =Bi nary)
(i mage- codi ng=MH) ( MRC- nnde=0)
(I (& (dpi =200)
(dpi -xyratio=[ 200/ 100, 200/ 200])
(size-x=1728/200) )
(& (dpi =204)
(dpi - xyratio=[ 204/ 98, 204/ 196]
(size-x=1728/204) ) )
(paper-si ze=A4) )

(TI FF- F- base) : -

(& (image-file-structure=TIFF-F)
(col or =Bi nary)
(i mage- codi ng=MH) ( MRC- nnde=0)
(dpi =204)
(dpi -xyratio=[ 204/ 98, 204/ 196])
(si ze-x=1728/ 204)
(paper-si ze=A4) )

(TIFF-F-full) :-
(& (image-file-structure=TIFF-F)
(col or =Bi nary)
(i mage- codi ng=[ VH, MR, MVR] ) ( MRC- node=0)
(I (& (dpi =200)
(dpi - xyratio=[ 200/ 100, 200/ 200])
(size-x=[ 1728/ 200, 2048/ 200, 2432/ 200]) )
(& (dpi =204)
(dpi - xyratio=[204/ 98, 204/ 196, 204/ 391] )
(size-x=[1728/ 204, 2048/ 204, 2432/ 204]) )
(& (dpi=300)
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(dpi - xyrati 0=300/ 300)

(si ze-x=[ 2592/ 300, 3072/ 300, 3648/ 300]) )
(& (dpi=400)

(dpi - xyrati 0=400/ 400)

(si ze-x=[ 3456/ 400, 4096/ 400, 4864/ 400]) )
(& (dpi=408)

(dpi - xyrati 0=408/ 391)

(si ze-x=[ 3456/ 408, 4096/ 408, 4864/ 408]) ) )

(paper-size=[A4, B4, A3, letter, legal]) )

(TI FF-J- base) : -
(& (image-file-structure=TIFF-J)

(col or =Bi nary)
( MRC- node=0)
(i mage- codi ng=JBI G
(1 mage- codi ng- const rai nt =JBl G T85)
(JBI G stripe-size=128)
(dpi =204)
(dpi - xyratio=[ 204/ 98, 204/ 196])
(size-x=1728/204)
(paper-si ze=A4) )

(TIFF-J-full) :-
(& (image-file-structure=TIFF-J)
(col or =Bi nary)
( MRC- node=0)
(i mage- codi ng=JBI G
(1 mage- codi ng- const rai nt =JBl G T85)
(JBI G stripe-size>0)
(I (& (dpi =200)
(dpi - xyratio=[ 200/ 100, 200/ 200])
(size-x=[ 1728/ 200, 2048/ 200, 2432/ 200]) )
(& (dpi=204)
(dpi - xyratio=[ 204/ 98, 204/ 196, 204/ 391] )
(size-x=[1728/204, 2048/ 204, 2432/ 204]) )
(& (dpi=300)
(dpi - xyrati 0=300/ 300)
(si ze-x=[ 2592/ 300, 3072/ 300, 3648/ 300]) )
(& (dpi=400)
(dpi - xyrati 0=400/ 400)
(si ze-x=[ 3456/ 400, 4096/ 400, 4864/ 400]) )
(& (dpi=408)
(dpi - xyrati o0=408/ 391)
(si ze-x=[ 3456/ 408, 4096/ 408, 4864/ 408]) ) )
(paper-size=[A4, B4, A3, letter, legal]) )

(TI FF- G- base) : -
(& (image-file-structure=TIFF-C
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(col or =gr ey)

(col or-1 evel s<=256)

( MRC- node=0)

(i mage- codi ng=JPEG (i mage- codi ng- constr ai nt =JPEG T4E)
(col or - space=Cl ELAB)

(Cl ELAB- L- dept h<=101)

(Cl ELAB- L- mi n>=0)

(Cl ELAB- L- max<=100)

(col or-illum nant =D50)
(dpi =200) (dpi-xyratio=1)
(si ze-x=864/100)

(paper-si ze=A4) )

(TIFF-CGfull) :-
(& (image-file-structure=TIFF-C)
(i mage- codi ng=JPEG (i mage- codi ng- constr ai nt =JPEG T4E)
(col or - space=Cl ELAB)
(] (& (col or=grey)
(col or-1 evel s<=4096)
(Cl ELAB- L- dept h<=4096) )
(& (color=full)
(col or-1l evel s<=68719476736)
(col or-subsanpling=["4:1:1","1:1:1"])
(Cl ELAB- L- dept h<=4096)
( Cl ELAB- a- dept h<=4096)
(Cl ELAB- b- dept h<=4096) ) )
( MRC- node=0)
(dpi =[ 100, 200, 300, 400]) (dpi-xyratio=1)
(size-x=[864/100, 1024/ 100, 1216/ 100])
(paper-size=[ A4, B4, A3, letter, legal]) )

(Tl FF- L- base) : -
(& (image-file-structure=TIFF-L)

( MRC- nnde=0)
(1 mage- codi ng=JBI G
(1 mage- codi ng- const rai nt =JBl G T43)
(JBI G stripe-size=128)
(i mage-interl eave=stripe)
(col or =grey)
(col or-1 evel s<=256)
(col or - space=Cl ELAB)
(Cl ELAB- L- dept h=101)
(Cl ELAB- L- mi n>=0)
(Cl ELAB- L- max<=100)
(col or-illum nant =D50)
(dpi =200) (dpi-xyratio=1)
(si ze-x=864/100)
(paper-si ze=A4) )
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(TIFF-L-full) :-
(& (image-file-structure=TIFF-L)
( MRC- node=0)
(i mage- codi ng=JBI G
(1 mage- codi ng- const rai nt =JBl G T43)
(JBI G stripe-size>0)
(i mage-interl eave=[stripe, plane])
(] (& (color=limted)
(col or -1l evel s<=8)
(col or - space=[ Devi ce- RGB, Device-CW] ) )
(& (color=limted)
(col or-1 evel s<=16)
(col or - space=Devi ce- CWYK) )
(& (col or =napped)
(col or-1 evel s<=65536)
(col or - space=Cl ELAB)
(Cl ELAB- L- dept h<=4096)
( Cl ELAB- a- dept h<=4096)
(Cl ELAB- b- dept h<=4096) )
(& (col or=grey)
(col or-1 evel s<=4096)
(col or - space=Cl ELAB)
(Cl ELAB- L- dept h<=4096) )
(& (color=full)
(col or - space=Cl ELAB)
(col or-1 evel s<=68719476736)
(Cl ELAB- L- dept h<=4096)
( Cl ELAB- a- dept h<=4096)
(Cl ELAB- b- dept h<=4096)
(Cl ELAB- L-min>=0) ) )
(dpi =[ 100, 200, 300, 400]) (dpi-xyratio=1)
(size-x=[864/100, 1024/ 100, 1216/ 100])
(paper-size=[A4, B4, A3, letter, legal]) )

(TI FF- M base) : -
(& (image-file-structure=TIFF-M
( MRC- node>=1)
(MRC- max- stri pe-si ze<=256) )

(TIFF-Mfull) :-

(& (image-file-structure=TIFF-M
( MRC- node>=1) )
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Support for nultiple TIFF profiles may be indicated by conbining
their expressions with the OR operator; e.g.

(]| (TIFF-F) (TIFF-S) (TIFF-J) )
i ndi cates support for all black-and-white nodes.

TIFF-Mis a conposite node and nust be used in conjunction with
sone other node to define the particular capabilities of a
receiver; e.g.

(] (TIFF-M base)
(TIFF-S) (TIFF-J-full) (TIFF-C base) (TIFF-L-full) )

Each sub-image in an MRC i nage nust conformto the capabilities

i ndi cated AND al so to any additional constraints inposed by the MRC
structure, such as bi-level mask | ayer, etc. See sections A 13 and
section 3.7.
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Appendi x C. Changes from RFC 2531

00a 23-Jun-1999

00b 10- Aug- 1999

0Ola 01-Cct-1999

01b 05-Jan-2000

Klyne & Mcintyre

Updat ed Appendi x B with nore conplete TIFF-FX
profile descriptions. Added note to section 3.5
clarifying the nmeaning of (color=limted) in the
context of Internet fax. Added note to section
3.6 and A6 to clarify interpretation of color
depth. In A 6, noted that color ganut is not the
sane as color resolution; fixed exanple. Split
section 3.7 into two sections, dealing with sinple
i mage codi ng options and MRC conposite inmage
options. Added new feature tag 'color-illum nant’
(sections 3.6, A 5). Added cross-references from
TIFF-Mimage file structure to MRC-node tag.

Updat ed introduction and references.

Bring exanples into line with T.30 mappi ng
docunent [4], and reorganize to nmake the
expression structure |less conplex. Add details of
mai ling Iist for discussion. Added JPEG only

col our exanmple. Change definition of inmage-file-
structure tag to indicate nore precisely what is
bei ng defined, and to draw out the distinction
between a file structure to contain MRC i nages
(image-file-structure), and the MRC i nage nodel

( MRC- node) .

Updat e author’s address and sone references.

I ncorporate last-call review coments (al
editorial).
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Ful I Copyright Statenent
Copyright (C) The Internet Society (2000). 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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