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Specification for p*64 kbit/s Flexible Hardware

CONTENTS

1. Source Coder
2. Video Multiplex Coder
3. Transmission Coder

An outline block diagram of the codec is given in Figure 1.

Figure 1 Outline blockdiagram of the codec

1. Source Coder

1.1 Source format

The source coder operates on non-interlaced pictures occurring 30000/1001
(approximately 29.97) times per second. The tolerance on picture frequency is
+/-50ppm.

Pictures are coded as luminance and two colour difference components (Y, CR
and CB). These components and the codes representing their sampled values are
as defined in CCIR Recommendation 601.

Black = 16
White = 235
Zero colour
Peak colour

difference =
difference =

128
16 and 240

These values are nominal ones and the coding algorithm functions with input
values of 0 through to 255.

Two picture scanning formats are specified.

In the first format (CIF), the luminance sampling structure is 288 lines per
picture, 352 pels per line in an orthogonal arrangement. Sampling of each of
the two colour difference components is at 144 lines, 176 pels per line,
orthogonal. Colour difference samples are sited such that their block
boundaries coincide with luminance block boundaries as shown in Figure 2. The
picture area covered by these numbers of pels and lines has an aspect ratio of

- 1 -
Doc. 1467



4:3 and corresponds to the active portion of the local standard video input.

Figure 2 Positioning of luminance and chrominance samples

The second video format (QCIF) has half the number of pels and half the number
of lines stated above.

The maximum picture rate (CIF and QCIF) is under study. Means shall be
provided to restrict the maximum picture rate of encoders by having at least
0, 1, 2 or 3 non-transmitted pictures between transmitted ones. Selection of
this minimum number w i l l be performed manually.

Codecs operating at small values of p might have QCIF only.

1. 2 Video source coding algorithm

The video coding algorithm is shown in generalised form in Figure 3. The main
elements are prediction, block transformation, quantisation and
c lassif ication.

Figure 3 Video coding algorithm

The prediction error (INTER mode) or the input picture (INTEA mode) is
subdivided into 8 pel by 8 line blocks which are segmented as transmitted or
non-transmitted. The criteria for choice of mode and transmitting a block are
not subject to recommendation and may be varied dynamically as part of the
data rate control strategy. Transmitted blocks are transformed and
resulting coefficients are quantised and variable length coded.

1.2.1 Prediction

The prediction is inter-picture and may be augmented by motion compensation
(§1.2.2) and a spatial filter (§1.2.3).

1.2.2 Motion compensation

M o t i o n compensa t i on i s o p t i o n a l in the encoder. The decoder w i l l accept one
vec tor for the four luminance blocks in each macroblock ittmtnanee
and-ehremtnanee-bioek-of-8—peis-by-8—i-i-nes. Both h o r i z o n t a l and v e r t i c a l
components of the m o t i o n vec tors fer-ittmtnance-bieeks have in tege r v a l u e s not
exceeding +/- 15. M o t i o n vectors for colour d i f f e r e n c e b locks are der ived
f r o m the vectors for the fou r cor responding l u m i n a n c e b locks . In-the-ease
where-the-veetors-for-these-fettr-ittiBrnanee-bioeks-are-tdenti-cai the
c h r o m i n a n c e b lock vector i s o b t a i n e d by h a l v i n g the component v a l u e s and
t r u n c a t i n g t o w a r d s zero. T-he-dertvatton-method-for-ether-eases-ts-tinder
stttdyr

A p o s i t i v e v a l u e of the h o r i z o n t a l or v e r t i c a l componen t of the m o t i o n vec to r
s i g n i f i e s t ha t t h e p r e d i c t i o n i s fo rmed f r o m pels i n t h e p r e v i o u s p i c t u r e
w h i c h a r e s p a t i a l l y t o t he r i g h t o r b e l o w the pels b e i n g p r e d i c t e d .

M o t i o n vec tors a r e r e s t r i c t e d such t h a t a l l p e l s r e f e r enced b y them a r e w i t h i n
the coded p i c t u r e area.
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1 . 2 . 3 Loop f i l t e r

The p r e d i c t i o n process may be m o d i f i e d by a t w o - d i m e n s i o n a l s p a t i a l f i l t e r
w h i c h o p e r a t e s o n pe l s w i t h i n a p r e d i c t e d b lock .

T h e f i l t e r i s s e p a r a b l e i n t o o n e d i m e n s i o n a l h o r i z o n t a l a n d v e r t i c a l
f u n c t i o n s . Bo th a re n o n - r e c u r s i v e w i t h c o e f f i c i e n t s o f 1/4, 1/2. 1/4. At
b lock edges, w h e r e one of the t aps w o r l d f a l l o u t s i d e the b l o c k , the
p e r i p h e r a l pe l i s used fo r two taps . F u l l a r i t h m e t i c p rec i s ion i s r e t a i n e d
w i t h r o u n d i n g to 8 b i t i n t ege r v a l u e s a t t he 2 -D f i l t e r o u t p u t . V a l u e s whose
f r a c t i o n a l pa r t i s one h a l f are rounded up.

The f i l t e r is may-be s w i t c h e d on or off eft-a-bieek-by-bioek-bas±sr--¥he-method
ef-stgna±iing-this-T«-ttnder-sttidyr depending on TYPES information on a
macroblock by macroblock basis. The filter is switched on when
the DMV field in the macroblock layer exists. When it does not
exist, the filter is switched off . The existence of DMV field
is indicated by TYPES (see Table X ) .

Note: An encoder without motion estimation can switch on the
loop filter by sending DMV value of zero.

T-he-ineittsion-ef-aiternattve-ftHer-designs-and-eharaetertsttes-ts-tjnder
stttdyr

Not e- that— the-posstbHtty-of-a-fi-Her-bef ere-the-ptetttre-memory— i-s-not-yet

1 . 2 . 4 T r a n s f o r m e r

T r a n s m i t t e d b l o c k s a re coded w i t h a separab le 2 - d i m e n s i o n a l D i s c r e t e Cos ine
T r a n s f o r m of s ize 8 by 8. The i n p u t to the f o r w a r d t r a n s f o r m and o u t p u t f r o m
the inve r se t r a n s f o r m have 9 b i t s . The t r a n s f e r f u n c t i o n of the i n v e r s e
t r a n s f o r m is g iven by

f ( x , y ) = 1/4 S S F ( u . v ) c o s ( ) c o s ( )

The arithmetic procedures for computing the transforms are not defined, but
the inverse one should meet the error tolerance specified in Appendix.

1. 2. 5 Quantisation

The number of quantisers is 32. Their characteristics are under study.
Assignment of quantisers is as in Figure 4.

Figure 4 Quantiser assignment

1.2.6 Clipping

To prevent quantisation distortion of transform coefficient amplitudes causing
arithmetic overflow in the encoder and decoder loops, clipping functions are
inserted. In addition to those in the inverse transform, a clipping function
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is applied at both encoder and decoder to the reconstructed picture which is
formed by summing the prediction and the prediction error as modified by the
coding process. This clipper operates on resulting pel values less than 0 or
greater than 255, changing them to 0 and 255 respectively.

1.3 Data rate control

Sections where parameters which may be varied to control the rate of
generation of coded video data include processing prior to the source coder,
the quantiser, block significance criterion and temporal subsampling. The
proportions of such measures in the overall control strategy are not subject
to recommendation.

When invoked, temporal subsampling is performed by discarding complete
pictures. Interpolated pictures are not placed in the picture memory.

1.4 Forced updating

This function is achieved by forcing the use of the INTRA mode of the coding
algorithm. The update pattern is not defined. For control of accumulation of
inverse transform mismatch error a block should be forcibly updated at least
once per every 128 times it is transmitted.

2. Video Multiplex Coder

2.1 Data Structure

Note 1: Unless specified otherwise the most significant bit is transmitted
first.

Note 2: Unless specified otherwise Bit 1 is transmitted first.
Note 3: Unless specified otherwise all unused or spare bits are set to '!'.

2.2 Video Multiplex arrangement

The video multiplex is arranged in a hierarchical structure with four layers.
From top to bottom the layers are:

Picture
Group of Blocks (GOB)
Macroblock (MB)
Block

2.2.1 Picture Layer

Data for each Picture consists of a Picture Header followed by data for GOBs.
The structure is shown in Figure 5. Picture Headers for dropped pictures are
not transmitted.

I PSC I TR I TYPE1 I PEI1 I PARITY I PEI2 I PSPARE I GOB Data I

Figure 5 Structure of the Picture Layer
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Picture Start Code (PSC) 20 bits

A word of 20 bits. Its value is 0000 0000 0000 0001 0000

Temporal Reference (TR) 5 bits

A five bit number derived using modulo-32 counting of pictures at 29.97 Hz.

Type Information (TYPED 13 bits

Information about the complete picture;

Bit 1 Split screen indicator. '0' off, ' 1' on.
Bit 2 Document camera. '0' off, '1' on.
Bit 3 Freeze Picture Release. Under study.
Bit 4 Format indicator. '0' QCIF, ' 1' GIF. /strike out???/
Bits 5 to 13 Under study.

Extra Insertion Information (PEI1) 1 bit

A bit which signals the presence of the following optional data field.

Parity Information (PARITY) 0 or 8 bits

For optional use and present only if the PEI1 bit is set to 1' . Eight parity
bits each representing odd parity of the aggregate of the corresponding bit
planes of the locally decoded PCM values of Y, CR and CB in the previous
picture period.

Extra Insertion Information (PEI2) 1 bit

A bit which signals the presence of the following optional data field.

Spare Information (PSPARE) 0 or 16 bits

Sixteen bits are present when the PEI2 bit is set to '!'. The use of these
bits is under study.

2.2.2 Group of Blocks Layer

Each picture is divided into Groups of Blocks (GOBs). A group of blocks (GOB)
comprises one twelfth of the CIF or one third of the QCIF picture areas. A
GOB relates to 176 pels by 48 lines of Y and the spatially corresponding 88
pels by 24 lines of each of CR and CB.
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11

1 2

1 4

1 6

1 8

1 10

1 12

QCIF

CIF

Figure 6 Arrangement of GOBs in a Picture

Data for each Group of Blocks consists of a GOB Header followed by data for
macroblocks. The structure is shown in Figure 7. Each GOB Header is
transmitted once between Picture Start Codes in the CIF or QCIF sequence
numbered above, even if no macroblock data is present in that GOB.

I GBSC | GN | TYPE2 I QUANT1 I GEI I GSPARE I MB Data

Figure 7 Structure of Group of Blocks Layer

Group of Blocks Start Code (GBSC) 16 bits

A word of 16 bits, 0000 0000 0000 0001.

Group Number (GN) 4 bits

Four bits indicating the position of the group of blocks. The bits are the
binary representation of the numbers in Figure 6. Group numbers 13, 14 and 15
are reserved for future use. Group number 0 is used in the PSC.

Type Information (TYPE2) 6 bits

TYPE2 is 6 bits which give information about all the transmitted blocks in a
group of blocks.

Bit 1 When set to '1' indicates that all the transmitted blocks in the
GOB are coded in INTRA mode and without block addressing data.

Bit-2—Under-study:—Possible-uses-tne-tttde-stgna-Htng-of-the-tise-ef
mot iort-compensation-and-t he-met hed-ef-swttching-the-ioop-fiiterr

Bit-3—Nttmber-ef-e-i-assesr--8--one;—-i--foarr
Bits 42 to 6 Spare, under study.

Quantiser Information (QUANT1) 5 bits

A fixed-length codeword of 5 b i t s w h i c h i n d i c a t e s the q u a n t i s e r t a b l e ( s ) to
be used in the g roup of b l o c k s u n t i l o v e r r i d d e n by any s u b s e q u e n t Q U A N T 2 . The
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codewords are under study.

Extra Insertion Information (GEI) 1 bit

A bit which signals the presence of the following optional data field.

Spare Information (GSPARE) 0 or 16 bits

Sixteen bits are present if the GEI bit is set to ' 1'. The use of these bits
is under study.

2.2.3 Macroblock Layer

Each GOB is divided into 33 macroblocks as shown in Figure 8. A macroblock
relates to 16 lines by 16 pels of Y and the spatially corresponding 8 lines by
8 pels of each of CR and CB.

1 1 1
1 12 1
1—— —
1 23 |

2

13

24

1 3 |

1 14 I

1 25 |

4 1

15 |

26 I

1 5 |

1 16 I

1 27

1 6 |

1 17

1 28

1 7

1 18

I 29

I 8

1 19

1 30

1 9

1 20

1 31

1 10 |

1 21 1

1 32 1

1 11 1
- —— 1
1 22 I

1
1 33 I

Figure 8 Arrangement of macroblocks in a GOB

Data for a macroblock consists of a MB Header followed by data for blocks.
The structure and order of the data in a macroblock are under study. A likely
structure is shown in Figure 9. Elements are omitted when not required.

1
1
I iMOrV
1
1

TVIDTTQ v£U/\l» 1 £t

MVD j CBP

DC_OFFSET
Block Data

INTER

INTRA

Figure 9 Structure of macroblock layer

Macroblock Address (MBA) Variable Length

A Variable Length Code-word indicating the position of a macroblock within a
group of blocks. The transmission order is as shown in Figure 8. VLC
codewords using a combination of relative and absolute addressing are under
study.

Macroblocks are not transmitted when they contain no information for that part
of the picture.

When bit 1 of TYPE2 is '1' MBA is not included and up to 33 macroblocks
beginning with and continuing in the above transmission order are transmitted
before the next GOB Header.

Netet Mere-expHeit-detati-ts-reqtJtred-abetft-what-ts-and-what-ts-net-present
when-thts-ts-tnvekedr
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Type Information (TYPE3) Variable Length

V a r i a b l e length codewords g i v i n g i n f o r m a t i o n about the macroblock and w h i c h
da t a e l emen t s are present . Macrob lock types are defined in Table X with
transmitted elements in each macroblock type, and VLC codewords are
under s t u d y .

Table X TYPES and elements to be t r a n s m i t t e d

TYPES

1
1Q
IN
2
2Q
3
3Q
4
4Q
5

Attribute

Intra/
Inter

Intra
Intra
Intra
Inter
Inter
Inter
Inter
Inter
Inter

MC=0?

_
-
-

yes
yes
d. c.
d. c.
d. c.
d. c.

Filter
on/off

-
-
-

off
off
on
on
on
on

Coded
on/off

on
on
off
on
on
off
off
on
on

for future extension

Transmi

BA

X*
X*
X*
X
X
X
X
X
X
for

TYPES

X*
X*
X*
X
X
X
X
X
X

tted Elements

QUANT2

X

X

X

X

MVD

X
X
X
X

CBP

X
X

X
X

DC_
OFFSET

X
X
X

BLOCK
DATA

X
X

X
X

X
X

futrue extension

* not present when B i t l / T Y P E 2 = ' 1 '
d. c. don't care

Q u a n t i s e r ( Q U A N T 2 ) 5 b i t s Fixed Length

Q U A N T 2 is present o n l y i f so i n d i c a t e d by TYPES.

A codeword of 5 b i t s s i g n i f y i n g the q u a n t i s e r t a b l e ( s ) to be used for t h i s and
any f o l l o w i n g blocks in the group of b locks u n t i l ove r r i dden by any subsequen t
Q U A N T 2 .

Codewords for Q U A N T 2 are the same as for Q U A N T 1 .

M o t i o n Vector Da ta ( M V D ) Variable Length

M o t i o n vector da ta i s ob ta ined by d i f f e r e n t i a l c a l c u l a t i o n f rom the p reced ing
vector . -(More-detati-needed-here-and-ai-se-niay-need-to-eover-ease-of-one
vector-per-ittminance-biockr)- The prediction vector for macroblocks
1, 12 and 23 is zero. If the preceding block is not transmitted
or INTRA coded, the prediction vector is zero.

When the vector d a t a is zero, t h i s is s igna l l ed by TYPE3-and-M¥B-±s-not
present.

When-the-veetor-data-ts-non-aeror MVD ts-present-conststfngconsists of a
v a r i a b l e l e n g t h codeword for the h o r i z o n t a l component f o l l o w e d by a v a r i a b l e
l e n g t h codeword fo r t he v e r t i c a l componen t .

V a r i a b l e l e n g t h cod ing of the vec to r c o m p o n e n t s i s u n d e r s t u d y .
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•(See-note-i-n—§-£7-2.-4-)

Coded Block Pattern (CBP) Variable Length Code

A codeword of up to ? B i t s w h i c h i n d i c a t e those b locks for w h i c h d a t a is
presen t . Under-stttdyr Coded block pattern and Its codewords are
depicted in Figure Y.

(to be filled later)

F i g u r e Y Coded b lock p a t t e r n and i ts codewords

DC Offset (DC_OFFSET) Fixed Length Code

Three codewords of 8 bits each signifying DC offset values in
the transform coefficient domain; one codeword for the luminance
component followed by two codewords for the chrominance
components CR and CB.

2.2.4 Block Layer

Note-r fhts-part—i-s-net-yet-weH-deftned:—infer ma tton-given-be-lrow-ts
tneempiete-and-sttbjeet-te-anendiiientr

A macroblock comprises four luminance blocks and one of each of the two colour
difference blocks.

I I I C R
I I ——I
I I 6 I CB

Figure 10 Arrangement of blocks in a macroblock
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D a t a for a coded b lock cons i s t s of codewords for t r a n s f o r m c o e f f i c i e n t s
f o l l o w e d by an end of b lock m a r k e r . For the INTRA DC components,
differential values relative to corresponding DC_OFFSET values
are transmitted. The-strtietttre-is-ttnder-sttidyr The order of b l o c k
t r a n s m i s s i o n is ander-sttjdydef ined in F i g u r e 10.

+-T¥PE4-trrrrrrrr-6faASS I T C O E F F I BOB I

F i g u r e 11 S t r u c t u r e of B l o c k Layer

Nete-r For-Q€iF;—metton-vectors-per-bieek-nay-be-neeessary:—Hence;—the
deftnttton-of-T¥PE4-±s-open-and-ether-±tems-tnay-be-added-tnto-the
bioek-str ttctarer

T-ype-inf-ermatton--(T-¥PE4>

e*a«stfteatten-l-ndex-(efcASS)-

Note-that-6bASS-might-be-removed-froin-speeifi eatton—ff-oni-y-the-zi-g-zag
seanntng-erdef-ts-fneerperatedr

efcASS-t«-present-tf-btt-3-of-T¥PE£-ts-set-te--l--and-tnd±eates-whtch-of-the
fottr-avaiiabie-tran«mt8«ten-«eqttenee-er ders-ts-ased-f er—J-tJtntnanee-bioek
ceefftetentsr—if-btt-3-of-?¥Pfi2-irs-set-te- :-e--then-itiininanee-bioek
coeff ictents-are-transmttted-irn-the-def attit-seqaenee-orderr

ehreffltnance-biock-eoefftefents-afe-transittted-i-n-ene-seqttenee-ordefr

The-efcASS-eedewefds-and-seqttenee-erders-are-tinder-stttdyr

T r a n s f o r m C o e f f i c i e n t s (TCOEFF)

T h e q u a n t i s e d t r a n s f o r m c o e f f i c i e n t s a r e s e q u e n t i a l l y t r a n s m i t t e d a c c o r d i n g t o
the sequence d e f i n e d by-6fcASSin Figure Z. The DC component i s a l w a y s f i r s t .
C o e f f i c i e n t s a f t e r the las t non-zero one are not t r a n s m i t t e d . H a r d w a r e for 2-
I) VLC shou ld be incorpora ted w i t h p o s s i b i l i t y to opera te in 1-D mode.

The VLC t a b l e s having maximum codelength of 24 bits are u n d e r s t u d y .
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Ij 21 6j 7 J 1 5 J 1 6 J 2 8 J 2 9 J

3j 5j 8 J 1 4 J 1 7 J 2 7 J 3 0 J 4 3 J

4| 9 | 13!18j26|31142|44|

10!12 j19 j 25|32|41j 45 j 54 j

11j 20|24|33 j 40|46 j 53 j 55!

21!23|34 j 39|47 j 52|56 j 61j

22j35|38j48j51j57|60|62!

36 j 37 j 49 j 50 j 58 j 59 j 63 j 64 j

Figure Z Scanning order In a block

End of Block Marker (BOB)

Use of and codeword for BOB are under study. An BOB without any transform
coefficients for a block is allowed.

2.3 Multipoint considerations

Both switched and continuous presence multipoint are under study. The
feasibility of the latter is increased by the two formats of GIF and QCIF
together with the configuration of GOBs, which permit four QCIF sources to be
combined into one GIF stream.

2.3.1 Freeze Picture Request

Gauses the decoder to freeze its received picture until a picture freeze
release signal is received or a timeout period has expired. The transmission
method for this control signal and the timeout period are under study.

2.3.2 Fast Update Request

Causes the encoder to encode its next picture in INTRA mode with coding
parameters such as to avoid buffer overflow. The transmission method for this
control signal is under study.

2.3.3 Picture Freeze Release

A signal from an encoder which has responded to a Fast Update Request and
causes a decoder to exit from its picture freeze mode and display decoded
pictures in the normal manner. The transmission method for this signal is
under study. (See §2.2.1, TYPE1, bit 3)

2.3.4 Data continuity

The protocol adopted for ensuring continuity of data channels in a switched
multipoint connection is handled by the message channel. Under study.

- 11 -
Doc. #467

'•Py



3. Transmission coder

3.1 Bit rate

The bit rate including audio and optional data channels is p*64 kbit/s where
p is an integer between 1 and 30 both inclusive. Some codecs may have
restrictions on the available values of p. Desirable values of p are 1, 2, 6,
24 and 30. The corresponding video rates are:

abottt-4e-k-bit-/s- — (to-be-def-ined)46.4 kbit/s
64 kbit/s
320 kbit/s
1472 kbit/s
1856 kbit/s

The- -source -and- «tebiriity-ef- the -encode r- output- -eioek- are -under- -study-.
The codec output clock rate source shall be swltchable between
either a free running internal source or a source synchronized
to the received data from the network. When in free running
mode the tolerance on output clock rate will be +/- 50ppm of
nominal. When in synchronized mode the synchronism should be
maintained when the frequency of the received data clock is
within + /-50 ppm of nominal.

3. 2 V i d e o D a t a B u f f e r i n g

Under s tudy . The s p e c i f i c a t i o n w i l l cover both post-coding and p re -cod ing
b u f f e r s . The e f f e c t on o v e r a l l s y s t e m d e l a y w i l l be considered. L i k e l y to be
s p e c i f i e d a s m a x i m u m a l l o w a b l e n u m b e r o f b i t s fo r one p i c t u r e .

Encoder b u f f e r o v e r f l o w and u n d e r f l o w a re no t p e r m i t t e d . U n d e r f l o w can be
preven ted by use of d u m m y b l o c k in the er ror corrector b l o c k f r a m i n g . (See
Beetmient-#4±2-fei— prtnetpierFigure XX)

3 . 3 V i d e o c lock j u s t i f i c a t i o n

V i d e o c l o c k j u s t i f i c a t i o n i s no t p r o v i d e d .

3. 4 F rame s t r u c t u r e

3. 4. 1 F r a m e s t r u c t u r e

The f r a m e s t r u c t u r e i s d e f i n e d in R e c o m m e n d a t i o n s H. 2 2 1 and H . 2 2 2 .

3 . 4 . 2 B i t a s s i g n m e n t i n a p p l i c a t i o n channel

r When Application Channel is present, bits 17 to 80
are set to '0 ' until agreed otherwise.

3 . 4 . 3 T i m e s l o t p o s i t i o n i n g

A c c o r d i n g to R e c o m m e n d a t i o n 1 .431 .

3. 5 A u d i o c o d i n g
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For p ^ x, Recommendation G.722 56/48 kbit/s audio, 0/8 kblt/s data and 8
kblt/s service channel In the first tlmeslot.

For p < x, another audio coding scheme.

(x = 2?)

The delay of the encoded audio relative to the encoded video at the channel
output Is under study.

3.6 Data transmission

For p>2 one or more timeslots may be allocated as data channels of 64 kbit/s
each. The first channel uses the fourth timeslot of a primary rate
interface.

Positioning of the other channels, and possible restrictions on availability
at lower overall bit rates are under study. The BAS codes used to signal
that these data channels are in use are specified in Recommendation H.221.
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3.7 Forward Error Correction for Coded Video Signal

3.7.1 Error correcting code

Double error correcting BCH(511 ,493)BCH

3.7.2 Generator polynomial

g ( x ) = ( x 9 + x 4 + l ) (x9+x6+x4+x3+l)

3.7.3 ECC bits transmission

Independent framing is used with multiframe of 8 frames, where a
512-bit frame consists of 1-bit framing, 493-bit data and 18-bit
ECC (Error Correcting Code). The frame alignment pattern is

(S0SiSeS3S4S5S6S7)(=(0001101X) , where X is a reserved bit for
future multiframe use and set to 1. See Figure XX for the frame
arrangement. Note that the ECC is calculated against the 493-
bit including Fill Indicator.
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Transmission Order (8182838485868788) = (0 0 0110 1 X)

k Sz §3 ss 87 Ss

Si Data ECC

i: 493 18

1 CODED DATA

0 FILL(airi')

1 492

Figure XX Error correcting frame

3.8 Encryption

3.9 Bit Sequence Independence Restrictions

3.10 Network interface

Access at the primary rate is w i t h vacated timeslots as per Recommendation
1.431.

For 1544 kbit/s interfaces the default HO channel is timeslots 1 to 6.

For 2048 kbit/s interfaces the default HO channel is tiroeslots 1-2-3-17-18-19.

Interfaces using ISDN basic access - Recommendation 1.420.

END
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