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Recommendation T.4

STANDARDIZATION OF GROUP 3 FACSIMILE APPARATUS
FOR DOCUMENT TRANSMISSION

(Geneva, 1980, amended at Malaga-Torremolinos, 1984 and Melbourne, 1988)

The CCITT,
considering

(@) that Recommendation T.2 refers to Group 1 type apparatus for 1ISO A4 document transmission over a
telephone-type circuit in approximately six minutes;

(b) that Recommendation T.3 refers to Group 2 type apparatus for 1ISO A4 document transmission over a
telephone-type circuit in approximately three minutes,

(c) that there is ademand for Group 3 apparatus which enables an 1SO A4 document to be transmitted over a
telephone-type circuit in approximately one minute;

(d) that for alarge number of applications black and white reproduction is sufficient;

(e) that such a service may be requested either alternatively with telephone conversation, or when either or
both stations are not attended; in both cases, the facsimile operation will follow Recommendation T.30;

unanimously declares the view

that Group 3 facsimile apparatus for use on the general switched telephone network and international leased
circuits should be designed and operated according to the following standards:

1 Scanning track

The message area should be scanned in the same direction in the transmitter and receiver. Viewing the message
areain avertical plane, the picture elements should be processed as if the scanning direction were from left to right with
subsequent scans adjacent and below the previous scan.

2 Dimensions of apparatus
Note — The tolerances on the factors of cooperation are subject to further study.
21 The following dimensions should be used:

a) a standard resolution and an optional higher resolution of 3.85 line/mm = 1% and 7.7 lineflmm %= 1%
respectively in vertical direction,

b) 1728 black and white picture elements along the standard scan line length of 215 mm £ 1%,
c) optionally, 2048 black and white picture elements along a scan line length of 255 mm + 1%,
d) optionaly, 2432 black and white picture elements along a scan line length of 303 mm + 1%,
and, for equipment which provides A5 and/or A6 facilities:

€) optionaly, 864 black and white picture elements along a scan line length of 107 mm + 1%,
f)  optionaly, 1216 black and white picture elements along a scan line length of 151 mm + 1%,
g) Optionaly, 1728 black and white picture elements along a scan line length of 107 mm + 1%,
h) Optionaly, 1728 black and white picture elements along a scan line length of 151 mm * 1%.

The norma method of interworking when transmitting from an A5 or A6 machine to an A4 machine not
signalling such capabilities, is that the A5 or A6 content will be enlarged to fill the A4 page (see aso Note 3). This
means that if the document is then retransmitted, or if it has been stored for later retransmission, it will be received
without additional reduction.

Where the full image contents being received from an A4 machine need to be maintained, g) or h) respectively
should be used.
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Interworking between eguipments with A5/A6 and A4 facilities and between equipments with combinations of
these facilitiesis shown in Annex C.

Note 1 — Cases €) to h) describe equipments which may be implemented singly or in any combination and
would not, for A5/A6 facsimile equipments, require implementation of a) or b). These equipments may be implemented
with cases different for sending and receiving.

Note 2 — In cases €) to h), 1728 pelswill always be provided to the coder (see Annex C).

In cases €) and f), the additional pels required are produced by pel processing (i.e., either by picture processing
or by adding white pels on each side of the central picture information) prior to coding.

Note 3 — It could be possible, by a setting on the A5/A6 transmitting machine, to send the document so that it is
received equal size on an A4 machine not signalling such capabilities. In this case the vertical resolution will be 3.85 (or
7.7) line/mm. The user should be made aware that in this particular equal size case if the received copy is transmitted
back to the A5/A6 machine the subsequent copy will be reduced.

Note 4 — Some Administrations may require that equipments using €) or f) dimensions, when working with a
receiver not signalling such capabilities, insert a message e.g., “1SO A6” or “ISO A5”, as the case may be, into the
picture at the transmitting side.

2.2 Input documents up to a minimum of 1SO A4 size should be accepted.

Note — The size of the guaranteed reproducible areais shown in Appendix I.

3 Transmission time per total coded scan line

The total coded scan line is defined as the sum of DATA bits plus any required FILL bits plus the end-of-line
(EOL) bits.

For the optional two-dimensional coding scheme as described in § 4.2, the total coded scan line is defined as
the sum of DATA bits plus any required FILL bits plusthe EOL hits plus atag bit.

To handle various printing methods, several optional minimum total coded scan line times are possible in
addition to the 20 milliseconds standard.

31 The minimum transmission times of the total coded scan line should conform to the following:

1) Alternative 1, where the minimum transmission time of the total coded scan line is the same both for the
standard resolution and for the optional higher resolution:

a) 20 milliseconds recommended standard,
b) 10 milliseconds recognized option with a mandatory fall-back to the 20 milliseconds standard,

¢) 5 milliseconds recognized option with a mandatory fall-back to the 10 milliseconds option and the
20 milliseconds standard,

d) 0 millisecond recognized option with a mandatory fal-back to the 5 milliseconds option, the
10 milliseconds option and the 20 milliseconds standard, and an optional fall-back to the
40 milliseconds option,

€) 40 milliseconds recognized option.

2) Alternative 2, where the minimum transmission time of the total coded scan line for the optional higher
resolution is half of that for the standard resolution (see Note). These figures refer to the standard
resolution:

a) 10 milliseconds recognized option with a mandatory fall-back to the 20 milliseconds standard,
b) 20 milliseconds recommended standard,
c) 40 milliseconds recognized option.

The identification and choice of this minimum transmission time is to be made in the pre-message (phase B)
portion of Recommendation T.30 control procedure.

Note — Alternative 2 applies to equipment with printing mechanisms which achieve the standard vertical
resolution by printing two consecutive, identical higher resolution lines. In this case, the minimum transmission time of
the total coded scan line for the standard resolution is double the minimum transmission time of the total coded scan line
for the higher resolution.
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3.2 The maximum transmission time of any total coded scan line should be less than 5 seconds. When this
transmission time exceeds 5 seconds, the receiver must proceed to disconnect the line.

3.3 Error correction mode

For the optional error correction mode, an HDLC frame structure is utilized to transmit the total coded scan
line. Thiserror correction mode is defined in Annex A.

4 Coding scheme

4.1 One-dimensional coding scheme
The one-dimensional run length coding scheme recommended for Group 3 apparatusis as follows:
41.1 Data

A line of Data is composed of a series of variable length code words. Each code word represents a run length
of either all white or all black. White runs and black runs aternate. A total of 1728 picture elements represent one
horizontal scan line of 215 mm length.

In order to ensure that the receiver maintains colour synchronization, all Data lines will begin with a white run
length code word. If the actual scan line begins with a black run, a white run length of zero will be sent. Black or white
run lengths, up to a maximum length of one scan line (1728 picture elements or pels) are defined by the code words in
Tables 1/T.4 and 2/T.4. The code words are of two types: Terminating code words and Make-up code words. Each run
length is represented by either one Terminating code word or one Make-up code word followed by a Terminating code
word.

Run lengths in the range of 0 to 63 pels are encoded with their appropriate Terminating code word. Note that
thereis adifferent list of code words for black and white run lengths.

Run lengths in the range of 64 to 1728 pels are encoded first by the Make-up code word representing the run
length which is equal to or shorter than that required. This is then followed by the Terminating code word representing
the difference between the required run length and the run length represented by the Make-up code.

412 End-of-line (EOL)

This code word follows each line of Data. It is a unique code word that can never be found within a valid line
of Data; therefore, resynchronization after an error burst is possible.

In addition, this signal will occur prior to the first Data line of a page.
Format: 000000000001
413 Fill

A pause may be placed in the message flow by transmitting Fill. Fill may be inserted between a line of Data
and an EOL, but never within a line of Data. Fill must be added to ensure that the transmission time of Data, Fill and
EOL is not less than the minimum transmission time of the total coded scan line established in the pre-message control
procedure.

Format: variable length string of Os.
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4

TABLEUT.4

Terminating codes

White run length Code word Black run length Code word

0 00110101 0 0000110111

1 000111 i 010

2 0111 2 11

3 1000 3 10

4 1011 4 011

5 1100 5 0011

6 1110 6 0010

7 1111 7 00011

8 10011 3 000101

9 10100 9 000100
10 00111 t0 $000100
11 01000 11 0000101
12 001000 i2 0000111
13 000011 13 00000100
14 110100 14 00000111
15 110101 15 000011000
16 101010 16 0000010111
17 101011 17 0000011000
18 0100111 18 000001000
19 0001100 19 00001100111
20 0001000 20 00001101000
21 0010111 21 00001101100
22 0000011 22 00000110111
23 0000100 23 00000101000
24 0101000 24 00000010111
25 0101011 25 00000011000
26 0010011 26 0060011001010
27 0100100 27 000011001011
28 0011000 28 000011001100
29 00000010 29 000011001101
30 (0000011 30 000001101000
31 00011010 31 000001101001
32 00011011 32 000001101010
33 00010010 33 000001101011
34 00010011 34 000011010010
35 00010100 35 000011010011
36 00010101 36 000011010100
37 00010110 37 000011010101
38 00010111 38 000011010110
39 00101000 39 000011010111
40 00101001 40 000001101100
41 00101010 41 000001101101
42 00101011 42 000011011010
43 00101100 43 000011011011
44 00101101 44 000001010100
45 00000100 45 000001010101
46 00000101 46 000001010110
47 00001010 47 000001010111
48 00001011 48 000001100100
49 01010010 49 000601100101
50 01010011 50 000001010010
51 01010100 51 000001010011
52 01010101 52 0060000100100
53 00100100 53 000000110111
54 00100101 54 000000111000
55 01011000 35 000000100111
56 01011001 56 000000101000
57 01011010 37 000001011000
58 01011011 58 000001011001
59 01001010 59 000000101011
60 01001011 60 000000101100
61 00110010 61 000001011010
62 00110011 62 000001100110
63 00110100 63 000001100111
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TABLE 2/T .4

Make-up codes
White run lengths Code word Black run lengths Code word
64 11011 64 0000001111
128 10010 128 000011001000
192 010111 192 000011001001
256 0110111 256 000001011011
320 00110110 320 000000110011
384 00110111 384 000000110100
448 01100100 448 000000110101
512 01100101 512 0000001101100
576 01101000 : 576 000000110110t
640 01100111 640 0000001001010
704 011001100 704 0000001001011
768 011001101 768 0000001001100
832 011010010 832 0000001001101
8%6 011010011 896 0000001110010
960 011010100 960 0000001110011
1024 011010101 1024 0000001110100
1088 011010110 1088 0000001110101
1152 011010111 1152 0000001110110
1216 011011000 1216 0000001110111
1280 011011001 1280 0000001010010
1344 011011010 1344 0000001010011
1408 011011011 1408 0000001010100
1472 010011000 1472 0000001010101
1536 010011001 1536 0000001011010
1600 010011010 1600 0000001011011
1664 011000 1664 0000001100100
1728 010011011 1728 0000001100101
- EOL 0000006000001 EOL 000000000001

Note — It is recognized that machines exist which accommodate larger paper widths maintaining the standard horizontal
resolution. This option has been provided for by the addition of the Make-up code set defined as follows:

(blanzllinalr%ngvtnite) Make-up codes
1792 00000001000
1856 00000001100
1920 00000001101
1984 000000010010
2048 000000010011
2112 000000010100
2176 000000010101
2240 000000010110
2304 000000010111
2368 000000011100
2432 000000011101
2496 000000011110
2560 000000011111

FascicleVII.3—-Rec. T.4 5



414 Return to control (RTC)

The end of a document transmission is indicated by sending six consecutive EOLs. Following the RTC signdl,
the transmitter will send the post message commands in the framed format and the data signalling rate of the control
signals defined in Recommendation T.30.

Format: 000000000001 . .. ....... 000000000001
(total of 6 times)

Figures 1/T.4 and 2/T.4 clarify the relationship of the signals defined herein. Figure 1/T.4 shows several scan
lines of data starting at the beginning of atransmitted page. Figure 2/T.4 shows the last coded scan line of a page.

The identification and choice of either the standard code table or the extended code table is to be made in the
pre-message (phase B) portion of Recommendation T.30 control procedures.

— Start of phase C

v 74
zol. | DATA | EOLI DATA l FiLL | EOL| DATA Y

4

W

. T R <T

- !

»
=T CCITT-19240

»
L4

T WMinimum transmission time of a total coded scan line

FIGURE /T .4
r End of phase C
A of
A oata | o | oata | eou §eoL [ oL | oeou | koL | eoL
I
L RTC CCITT-19250
FIGURE 2/T .4

4.2 Two-dimensional coding scheme

The two-dimensional coding scheme is an optional extension of the one-dimensional coding scheme specified
in84.1andisasfollows:

421 Data
4211 Parameter K

In order to limit the disturbed area in the event of transmission errors, after each line coded one-dimensionally,
at most K-1 successive lines shall be coded two-dimensionally. A one-dimensionally coded line may be transmitted more
frequently than every K lines. After aone-dimensional line is transmitted, the next series of K-1 two-dimensional linesis
initiated. The maximum value of K shall be set asfollows:

Standard vertical resolution: K = 2
Optional higher vertical resolution: K = 4.

Note 1 — Some Administrations pointed out that for the optional higher vertical resolution K may optionally be
set to alower value.

Note 2 — Some Administrations reserve the right to approve only such apparatus for use in the facsimile service
in their respective countries which will be able to produce a visible sign on its received facsimile message indicating that
two-dimensional coding has been used in the transmission process.

4.21.2 One-dimensional coding

This conforms with the description of Datain § 4.1.1.
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4.21.3 Two-dimensional coding

This is a line-by-line coding method in which the position of each changing picture element on the current or
coding line is coded with respect to the position of a corresponding reference element situated on either the coding line
or the reference line which liesimmediately above the coding line. After the coding line has been coded it becomes the
reference line for the next coding line.

42131

Definition of changing picture elements (see Figure 3/T.4)

A changing element is defined as an element whose “colour” (i.e. black or white) is different from that of the
previous element along the same scan line.

)

&

by
b,

42132

The reference or starting changing element on the coding line. At the start of the coding line g is set on an
imaginary white changing element situated just before the first element on the line. During the coding of
the coding line, the position of & is defined by the previous coding mode. (See § 4.2.1.3.2)

The next changing element to the right of & on the coding line.
The next changing element to the right of & on the coding line.
Thefirst changing element on the reference line to the right of a, and of opposite colour to a.

The next changing element to the right of b; on the reference line.

Reference line

Coding line 4 4

E a CCITT - 36360

FIGURE 3/T .4

Changing picture elements

Coding modes

One of the three coding modes are chosen according to the coding procedure described in § 4.2.1.3.3 to code
the position of each changing element along the coding line. Examples of the three coding modes are given in
Figures4/T.4,5/T.4 and 6/T .4.

a)

Pass mode

This mode is identified when the position of b, lies to the left of &. When this mode has been coded, & is
set on the element of the coding line below b, in preparation for the next coding (i.e. on aj).

b, b,
|
Reference line % v | |
Coding line 4 [ [ 4 Z
al,, ali, al, ceItT - 36370
FIGURE 4/T .4
Pass mode

However, the state where b, occurs just above &, as shown in Figure 5/T.4 is not considered as a pass mode.
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b)

0)

42133

Reference line

Coding line

l l CCITT - 36380

FIGURE 5/T .4
An example not corresponding to a Pass mode
Vertical mode

When this mode is identified, the position of & is coded relative to the position of b;. The relative distance
a.b; can take on one of seven values V(0), Vr(1), Vr(2), Vr(3), VL(1), VL(2) and V(3), each of which is
represented by a separate code word. The subscripts R and L indicate that & is to the right or left
respectively of by, and the number in brackets indicates the value of the distance a;b;. After vertical mode
coding has occurred, the position of & is set on &, (see Figure 6/T.4).

Horizontal mode

When this mode is identified, both the run-lengths asa; and a;a are coded using the code words
H+ M(aga)) + M(aya). H is the flag code word 001 taken from the two-dimensional code table
(Table 3/T.4). M(aya;) and M(ay&) are code words which represent the length and “colour” of the runs
a3, and & respectively and are taken from the appropriate white or black one-dimensional code tables
(Tables 1/T.4 and 2/T.4). After ahorizontal mode coding, the position of & is set on &, (see Figure 6/T.4).

Coding procedure

The coding procedure identifies the coding mode that is to be used to code each changing element along the
coding line. When one of the three coding modes has been identified according to Step 1 or Step 2 mentioned below, an
appropriate code word is selected from the code table given in Table 3/T.4. The coding procedure is as shown in the flow
diagram of Figure 7/T.4.

Vertical mode

——y it

By b by
;
Reference line
Coding line 4 T
| I
p L az
39 3y | 3 A2 .
M e
\ —  CCITT - 36350
h
Horizontal mode
FIGURE 6/T .4

Vertical mode and Horizontal mode

Note — It does not affect compatibility to restrict the use of pass mode in the encoder to a single pass mode.
Variations of the algorithm which do not affect compatibility should be the subject of further study.

Sepl

i)

i)

If apass modeisidentified, thisis coded using the word 0001 (Table 3/T.4). After this processing, picture
element ap just under b, is regarded as the new starting picture element & for the next coding. (See

Figure 4/T.4.)
If apass mode is not detected then proceed to Step 2.
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Sep 2
i) Determine the absolute value of the relative distance a;b;.

i) If Jagby| £ 3, @ shown in Table 3/T.4, ab; is coded by the verticad mode, after which position & is
regarded as the new starting picture element &, for the next coding.

iii) If [ayby| > 3, as shown in Table 3/T.4, following horizontal mode code 001, aya; and &y are respectively
coded by one-dimensional coding. After this processing position & is regarded as the new starting picture
element &, for the next coding.

TABLE3/T.4

Two-dimensional codetable

Mode Elements to be coded Notation Code word
Pass by, by P 0001
Horizontal 202y, 8482 H 001 + Mf(aeay) + Mfaaz}

(see Note 1)

Vertical a; just under b, ab; = 0 V(0) 1
ay to the right of by ajby =1 V(1) 011
by = 2 Vz(2) 000011
aby = 3 Vr(3) 0000011
a,; to the left of by aby =1 vu() 010
aby = 2 Vi(2) 000010
aby = 3 vi(3) 0000010
Extension 2-D (extensions) 0000001 xxx
1-D (extensions) 000000001 xxx

(see Note 2)

Note 1 — Code M( ) of the horizontal mode represents the code words in Tables 1/T.4 and 2/T.4.

Note 2 — It is suggested the uncompressed mode is recognized as an optional extension of two-dimensional coding
scheme for Group 3 apparatus. The bit assignment for the xxx bits is 111 for the uncompressed mode of operation
whose code tableis givenin Table 4/T.4.

Note 3 — Further study is needed to define other unspecified xxx bit assignments and their use for any further
extensions.

Note 4 — If the suggested uncompressed mode is used on a line designated to be one-dimensinally coded, the coder
must not switch into uncompressed mode following any code word ending in the sequence 000. This is because any
code word ending in 000 followed by a switching code 000000001 will be mistaken for an end-of-line code.
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42134

422

TABLE 4/T .4

Uncompressed mode code wor ds

Entrance code to On one-dimensionally coded line; 000000001111
uncompressed mode On two-dimensionally coded line: 0000001111
Image pattern Codeword
1 1
01 01
001 001
Uncompressed mode code 0001 0001
00001 00001
00000 000001
0 0000001T
. 00 00000001T
n'a’gégé’g;e””mmprm 000 000000001T
0000 0000000001T
00000000001T

T denotes atag bit which tells the colour of the next run (black = 1, white = Q).

Processing thefirst and last picture elementsin aline
a) Processing thefirst picture element

The first starting picture element ag on each coding line is imaginarily set at a position just before the first
picture element, and is regarded as awhite picture element (see § 4.2.1.3.1).

The first run length on aline aya, is replaced by agag-1. Therefore, if the first run is black and is deemed
to be coded by horizontal mode coding, then the first code word M(aya;) corresponds to a white run of
zero length (see Figure 10/T.4, Example 5).

b) Processing the last picture element

The coding of the coding line continues until the position of the imaginary changing element situated just
after the last actual element has been coded. This may be coded as a, or a. Also, if by and/or b, are not
detected at any time during the coding of the line, they are positioned on the imaginary changing element
situated just after the last actual picture element on the reference line.

Line synchronization code word
To the end of every coded line is added the end-of-line (EOL) code word 000000000001. The EOL code word

is followed by a single tag bit which indicates whether one- or two-dimensional coding is used for the next line.

10

In addition, EOL plus the tag bit 1 signal will occur prior to the first Data line of a page.
Format:
EOL + 1: one-dimensional coding of next line

EOL + 0: two-dimensional coding of next line
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line of K
lines?

Put a4 just
befare the 1st
picture element

Detect ay

Detect by

Detect by

by
to the left
of ay?

Pass made coading

Put ap just
under by

Pi—

No

Detect ag

l

A 4

EQL + 1

One-dimensional
coding

Horizontal
made ceding

Vertical
mode cading

.

Put ag on ap

Put ag on a4

’TC

CCITT - 20320

FIGURE 7/T4
Two-dimensional coding flow diagram
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4.2.3 Fill

Fill isinserted between a line of Data and the line synchronization signal, EOL + tag hit, but is not inserted in
Data. Fill must be added to ensure that the transmission time of Data, Fill and EOL plus tag bit is not less than the
minimum transmission time of the total coded scan line.

Format: variable length string of 0 s.
424 Return to control (RTC)
The format used is six consecutive line synchronization code words, i.e., 6 x (EOL + 1).

To further clarify the relationship of the signals defined herein, Figures 8/T.4 and 9/T.4 are offered in the case
of K = 2. Figure 8/T.4 shows several scan lines of data starting at the beginning of a transmitted page. Figure 9/T.4
shows the last several lines of a page.

7
DATA
DATA
DATA wo- FILL EQL + 1 AP
FOL+1 (one-dimensional EOL + 0 d(inv:‘:n- + {one-dimensional)
sional) )
l > T J <7 |
" T - CCITT-36400
< 7T
T  Minimum transmit time of a total coded scan line
FIGURE 8/T .4
M essage transmission (first part of page)
_ End of
I phase C
DATA
DATA EoL+0 | (wor eor+t | eot+1 [eovet | eoLetr | Eorst | eoL -1
sional)
ar RTC
CCITT-36410
DATA
EOL + 1 | {one-dimen- FILL
sional)
FIGURE 9/T .4

M essage transmission (last part of page)
4.25 Coding examples

Figure 10/T.4 shows coding examples of the first part of scan lines and Figure 11/T.4 coding examples of the
last part, while Figure 12/T.4 shows other coding examples. The notations P, H and V in the figures are, as shown in
Table 3/T.4, the symbols for pass mode, horizontal mode and vertical mode respectively. The picture elements marked
with black spots indicate the changing picture elements to be coded.
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Coding examples: first part of scan line
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Coding examples: last part of scan line
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Coding examples

4.3 Error limiting mode
One-dimensiona coding scheme with the division of scan lineinto parts.

The one-dimensional coding scheme with the division of scan line into parts is an optional extension of the
one-dimensional coding scheme specified in Annex B.

5 M odulation and demodulation

Group 3 apparatus operating on the general switched telephone network shall utilize the modulation, scrambler,
equalization and timing signals defined in Recommendation V.27 ter, specifically 88 2, 3, 7, 8, 9, 11 and the Appendix.

51 The training signal to be used shall be the long training sequence with protection against talker echo. (See
Recommendation V.27 ter, § 2.5.1, Table 3/V.27 ter).

5.2 The data signalling rates to be used are 4800 bit/s and 2400 bit/s as defined in Recommendation V.27 ter.

Note 1 — Some Administrations pointed out that it would not be possible to guarantee the service at a data
signalling rate higher than 2400 bit/s.

Note 2 — It should be noted that there are equipmentsin service using, inter alia, other modulation methods.

Note 3 — Where quality of communication service can successfully support higher speed operation, such as
may be possible on leased circuits or high-quality switched circuits, Group 3 apparatus may optionally utilize the
modulation, scrambler, equalization and timing signals defined in Recommendation V.29, specifically 88 1, 2, 3, 4, 7, 8,
9, 10 and 11. Under this option the data should be non-multiplexed and limited to the data signalling rates of 9600 bit/s
and 7200 bhit/s.

6 Power at thetransmitter output

The average power should be adjustable from —15 dBm to 0 dBm but the equipment should be so designed that
thereis no possibility of this adjustment being tampered with by an operator.

Note — The power levels over theinternational circuits will conform to Recommendation V.2.
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7 Power at thereceiver input

The receiving apparatus should be capable of functioning correctly when the received signal level is within the
range of 0 dBm to —43 dBm. No control of receiver sensitivity should be provided for operator use.

8 I mplementation of apparatus

Although paper sizes are referred to, this does not always require a physical paper scanner and/or printer to be
implemented. Details may be defined by Administrations.

If the message is not generated from a physical scanner or displayed on paper, then the signals appearing
across the network interface shall be identical to those which would be generated if paper input and/or output had been
implemented.

ANNEX A
(to Recommendation T.4)

Optional error correction mode

Al Introduction

This annex specifies the message format required for document transmission incorporating the optional error
correction capability.
A.2 Definitions

The definitions contained in Recommendations T.4 and T.30 shall be applied unless explicitly amended.

A3 Message for mat

An HDLC frame structure is utilized for al binary coded facsimile message procedures. The basic HDLC
structure consists of a number of frames each of which is subdivided into a number of fields. It provides for frame
labelling and error checking.

Specific examples are given in Figures A-1/T.4 and A-2/T.4 of formats used for binary coded signalling. These
examples show an initial partial page (PP) frame structure and a last PP frame structure.

In the following descriptions of the fields, the order in which the bits are transmitted is from the most to the
least significant bit, i.e., from left to right as printed. The exception to thisis the frame number (see § A.3.6.1).

The equivalent between binary notation symbols and the significant condition of the signalling code should be
in accordance with Recommendation V.1.

A.31  Synchronization

A synchronization sequence shall precede all binary coded information whenever a new transmission begins.
The synchronization shall be atraining sequence and a series of flag sequences for nominal 200 ms, tolerance +100 ms.

Note — Continuous flags have two zeros as shown in the following diagram:
....0111 11100111 11100111 1110. ..

A.3.2  Flag sequence (F)

The eight bit HDLC flag sequence is used to denote the beginning and end of the frame for the facsimile
message procedure. The flag sequence is also used to establish bit and frame synchronization. To facilitate this the
synchronization defined in A.3.1 should be used prior to the first frame. Subsequent frames and end of the last frame
need one or more than one flag sequence.

Format: 0111 1110
Note — The leading flag of aframe may be the trailing flag of the previous frame.

FascicleVII.3—-Rec. T.4 15
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A33  Addressfield (A)

The eight bit HDLC address field is intended to provide identification of specific station(s) in a multi-point
arrangement. In the case of transmission on the general switched telephone network, this field is limited to a single
format.

Format: 1111 1111
A.34  Control field (C)

The eight bit HDLC control field provides the capability of encoding the command unique to the facsimile
message procedure.

Format: 1100 X000

The X bit is set to 0 for the FCD frame (facsimile coded data frame) and the RCP frame (return to control for
partial page frame).

A.35  Facsimilecontrol field (FCF)

In order to distinguish between the FCD frame (facsimile coded data frame) and the RCP frame (return to
control for partial page frame), the FCF for the in-message procedure is defined as follows:

1) FCFfor the FCD frame
Format: 0110 0000
2) FCF for the RCP frame
Format: 0110 0001
A.3.6  Facsimileinformation field (FIF)

The facsimile information field is a length of 257 or 65 octets (see Note 1) and is divided into two parts, the
frame number and the facsimile data field (see Note 2).

Note 1 — This does not include bit stuffing to preclude non-valid flag sequences.
Note 2 — There is no information field in the RCP frame.
A.3.6.1 Framenumber

This is an eight bit binary number. The frame number is defined to be the first eight bits of the facsimile
information field. The least significant bit is transmitted first.

The frame number 0-255 (maximum number is 255) is used to identify the facsimile data field (see
Recommendation T.30, Annex A).

The frame 0 is transmitted first in each block.

A.3.6.2 Facsimiledatafield
The coding schemes specified in § 4 are valid with the following notes.
1) Thefacsimiledatafield isalength of 256 or 64 octets.

2) Thetota coded scan line is defined as the sum of DATA bits plus the EOL bits. For the optional two-
dimensional coding scheme as described in § 4.2, the total coded scan lineis defined as the sum of DATA
bits plus the EOL bits plus atag bit.

3) At the end of facsimile data field, if necessary, Pad bits may be used to align on octet boundaries and
frame boundaries (see Notes 1 and 2). The format is a variable length string of zeros.

Note 1 — The receiver is able to receive both Pad bits and Fill bits.

Note 2 — The facsimile data field length of the final frame including RTC signal may be less than 256 or 64
octets.

A.3.7  Frame checking sequence (FCS
The FCS shall be a 16 bit sequence (see Recommendation T.30, § 5.3.7).
A.3.8  Returnto control for partial page (RCP)

The end of a partial page transmission is indicated by sending three consecutive RCP frames (see Note).

18 FascicleVII.3—-Rec. T.4



Following these RCP frames, the transmitter will send the post message commands in the framed format and
the data signalling rate of the control signals defined in Recommendation T.30, Annex A.

Note — The flag sequence following the last RCP frame shall be less than 50 ms.

ANNEX B
(to Recommendation T.4)

Optional error limiting mode

Note — The text of Annex B shall be refined and studied during the next study period.

B.1 Data
B.1.1  Thedivision of a scan lineinto parts

In order to limit the disturbed areain the event of transmission error, the scan lines are divided into parts before
coding.

The number of parts shall be used as follows:

a) standard, 12 partsin aline composed of 1728 black and white picture elements,
b) optionally, 15 partsin aline composed of 2048 black and white picture elements,
c) optionaly, 17 partsin aline composed of 2432 black and white picture elements.

Note — For alternatives b) and c), the last part of a scan line can be shortened and then will contain 32 and
128 pels respectively.

B.1.2  Scanlinecoding

All parts of a scan line are divided into whites (W) if they are composed of all white picture elements and
not-white (NW) if they contain at least one black element.

The coding procedure is as shown in the flow diagram of Figure B-1/T .4.
B.1.2.1 Shaping the extended description of a scan line

For each coded scan line the extended scan line description (ELD) is shaped. ELD represents a sequence,
where the bit number is equal to the part number in ascan ling, i.e., each part has corresponding bit in the sequence. This
bitisequal to“1”, if the partis“NW” and itisequal to “0” if the part is“W".

B.1.2.2 Scan linepart coding

W-parts are not encoded. The coding of each NW-part is independent of the coding of other parts in the given
scan line. In the NW-part the white and black runs aternate. The coding always begins with a white run. If the actual
scan line begins with ablack run then awhite run length of zero will be sent. Run lengths are encoded using Tables 1/T.4
and 2/T.4 as described in § 4.1.1. The last run of each NW-part is not encoded. Resulted coded run lengths (CRL) are
sent directly one after another.

B.1.2.3 Code hit number variation (CBNV)

It is necessary to code and send the number of coded bits for each NW-part. For this purpose the code bit
number of the previous NW-part g;_; is subtracted from the code bit number of the given NW-part ¢. The resulting
difference g, — gi_; is coded by using code words listed in Table B-1/T.4. For the first NW-part in a scan line qq is taken
to be 40. In the code words given in Table B-1/T.4 the bit X corresponds to the sign of the difference g — gi_;. When the
difference is positive, bit X equals “0”, but when the difference is negative bit X equals“1”.

FascicleVII.3—-Rec. T.4 19
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TABLEB-1T.4

Codetablefor the code bit number variation

Absolute value

Absolute value

of variation Code of variation Code
0 100000 51 X1111¢ 01010t
1 X00001 52 X11111 010110
2 X00010 53 X11111 010111
3 X00011 54 X11111 011000
4 X00100 55 Xi11111 011001
5 X00101 56 Xi1111 011010
6 X00110 57 X11111 011011
7 X00111 58 X11111 011100
8 X01000 59 X11111 011101
9 X01001 60 X11111 011110
10 X01010 61 X11111 100000
11 X01011 62 Xi1111 100001
12 X01100 63 X11111 100010
13 Xo01101 64 X11111 100011
14 X01110 65 X11111 100100
15 X01111 66 X11111 1900101
16 X10000 67 X11111 100110
17 X10001 68 Xiiti1 100111
18 X10010 69 X11111 101000
19 X10011 70 X11111 101001
20 X10100 il X11111 101010
21 X10101 72 X11111 101011
22 X10110 73 X11111 101100
23 X10111 74 X1i{111 101101
24 X11000 15 X11111 191110
25 X11001 76 X11111 101113
26 X11010 77 X11111 110000
27 X11011 78 X11111 110001
28 X11100 79 X11111 110010
29 X11101 80 X11111 110011
30 X11110 81 X11t111 110100
82 X11111 110101
31 X11111 000001 83 X11111 110110
32 X11111 000010 84 X11111 110111
33 X11111 000011 85 X11111 111000
34 X11111 000100 86 X11111 111001
35 X11111 000101 87 X11111 111010
36 X11111 000110 88 X11111 111011
37 X11111 000111 89 X11111 111100
38 X11111 001000 90 X11111 111101
39 X11111 001001 91 X11111 X11110 010000
40 X11111 001010 92 X11111 X11111 000001
41 X11111 001011 93 X11111 Xi1111 000010
42 X11111 001100 94 X11111 Xt1111 000011
43 Xi1111 001101 03 X11111 X11111 000100
44 X11111 001110 96 X11111 X11111 000101
45 X11111 001111 o7 X11111 X11111 600110
46 X11111 010000 98 X11111 X11111 000111
47 X11111 010001 99 X11111 X11111 001000
48 X11111 010010 100 X11111 X11111 001001
49 X11111 010011 101 X1it11 X11111 001010
50 X11111 013100 102 Xi11811 X11111 001011
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TABLE B-1/T.4 (cont.)

Absolute value Absolute value
of variation Code of variation Code
103 X11111 X11181 001100 119 X11111 X11111 011100
104 X1111t X11111 001101 120 X111 X11111 011101
105 X11111 Xi1111 001110 121 Xi1111 X11111 011110
106 X11111 X11111 001111 122 X11111 X11111 100000
107 X11111 X11111 010000 123 Xi1111 X11111 100001
108 X11111 X11111 010001 124 X11111 X11111 100010
109 X11111 X11111 010010 125 X11111 X11111 100011
110 X11111 X11111 010011 126 X11111 X11111 100100
111 X11111 X11811 010100 127 X11111 X11111 100101
112 X11111 X11111 010101 128 X11111 X11111 100110
113 Xi1111 X11411 e10111 129 X11111 X11111 100111
114 X11111 X11111 010111 130 X11111 X11111 101000
1t5 X111 X11111 011000 131 X11111 X11111 101001
116 X1t111 X11111 011001 132 X11111 X11111 101010
17 X11111 X11111 011010 133 X11111 X11111 101011
118 X11111 X11111 011011 134 X111i1 Xi1111 101100

Note— Bit X corresponds to the sign of the variation.

B.1.3 Data format

The data format for the scan line containing several NW-parts is shown in Figure B-2/T.4 and containing only
one NW-part is shown in Figure B-3/T.4. The data format for the scan line containing all whites is shown in
Figure B-4/T 4.

- - {
g ELD |CBNV{ CBNV] CBNV{ CRL { CRL CRL {
Data N
T0800230-87
FIGURE B-2/T .4

Data format for the scan line containing several NW-parts

ELD | CRL [CBNV

Data

L

T0800240-87

FIGURE B-3/T .4

Data format for the scan line containing one NW-part
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y | 000000000000 | ¢

ELD

Data

‘T'0800250-87

FIGURE B-4/T .4

Data format for the scan line containing 1728 white pictur e elements

B.2 End of line (EOL)

This code word follows each line of data. There is a dlight probability of occurrence of the same hit
combination for ELD and the code word EOL. This should be taken account in the decoding algorithm. In addition, EOL
is sent prior to the format data line of the page.

Format: 000000000001

B.3 Fill
A pause in the message may be filled as described in § 4.1.3.

B.4 Return to control (RTC)
The return to control should comply with § 4.1.4.

Note — When decoding, the correction of the corrupted parts can be performed by replacing the corrupted part
with the corresponding uncorrupted part from the previous line. The exceeding of the value 144 by the decoded part
length or the absence of code word of the given part in the code table vocabulary can be shown as a sign for replacement.
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APPENDIX |
(to Recommendation T.4)

Guaranteed reproducible area for Group 3 apparatus
conforming to Recommendation T .4

£
E
~Ty
7
E| ¢
| E
8 ~
-
r
h A
" 196.6 mra N
¢ 210 mm »| coiTr- 67670

Note I — Paper characteristics (L.e. weight) are important parameters. Lightweight paper may cause additional paper handling errors and
may result in & reduced guaranteed reproducible area.

Note 2 — Sheet feed mechanisms may reduce the guaranteed reproducible area.
Note 3 — All calculations were done using worst case values, Using nominal values increases the reproducible area.

Note 4 — The exact horizontal position of this area within the 1SO A4 paper size as well as sizes larger than the above are subject to
national recommendations and/or definitions. '

FIGURE I-1/T.4

Guaranteed reproducible area for Group 3 machinesfor useon
facsimile servicesreferring to 1SO A4 paper size
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210 mm

¥

_

d c b|a b c d
CCITT - 6768
a : Printer/scanner tolerances
b : Loss caused by the enlarging effect due to TLL tolerance
¢ ! Loss caused by skew
d: Record medium positioning errors
FIGURE I-2/T .4
Horizontal loss
TABLEI-1UT.4
Horizontal |osses
Printer/scanner a +0.5mm
Enlarging b +2.1mm
Skew c +2.6 mm
Positioning errors d +1.5mm
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2

h
i
CCITT -~ 67690
T £ : Paper insertion loss
g : Loss caused by skew
h : Scanning density tolerance
i : Gripping loss
FIGURE I-3/T .4
TABLEI-2/T.4
Vertical losses
Paper insertion f +4.0mm
Skew g +1.8mm
Scanning density tolerance h +2.97 mm
Gripping loss I +2.0mm

Note — Scanning density tolerance will reduce to O mm on roll-fed machines.
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SeriesA
SeriesB
SeriesC
SeriesD
SeriesE
SeriesF
Series G
SeriesH
Series|
SeriesJ
SeriesK
SeriesL
SeriesM

SeriesN
SeriesO
SeriesP
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SeriesT
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SeriesV
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Non-telephone telecommunication services
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Integrated services digital network

Transmission of television, sound programme and other multimedia signals
Protection against interference
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TMN and network maintenance: international transmission systems, telephone circuits,
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Maintenance: international sound programme and television transmission circuits
Specifications of measuring equipment

Telephone transmission quality, telephone installations, local line networks
Switching and signalling

Telegraph transmission

Telegraph services terminal equipment

Terminalsfor telematic services

Telegraph switching

Data communication over the telephone network

Data networks and open system communications

Global information infrastructure and Internet protocol aspects

Languages and general software aspects for telecommunication systems
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