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1. Introduction

This document specifies additional video code points for ISO/IEC 23001-8. The additional video code points include the specification of sample aspect ratio indication and the specification of additional transfer functions, colour primaries, and matrix coefficients.
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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission) form the specialized system for worldwide standardization. National bodies that are members of ISO or IEC participate in the development of International Standards through technical committees established by the respective organization to deal with particular fields of technical activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the work. In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of the joint technical committee is to prepare International Standards. Draft International Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as an International Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

ISO/IEC 23001‑8 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology, Subcommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.
ISO/IEC 23001 consists of the following parts, under the general title Information technology — MPEG systems technologies:

· Part 1: Binary MPEG format for XML

· Part 2: Fragment Request Units

· Part 3: XML IPMP messages

·  Part 4: Codec configuration representation

· Part 5: Bitstream Syntax Description Language (BSDL)

· Part 7: Common encryption in ISO base media file format files 

· Part 8: Coding-independent code points

Information technology — MPEG systems technologies — Part 8: Coding-independent code points, AMENDMENT 2: Sample aspect ratio and additional transfer functions, colour primaries and matrix coefficients
Add the following row to Table 1

“
	SampleAspectRatio, SarWidth, SarHeight
	Sample aspect ratio of video
	7.6


”
Replace Table 2 as follows:

“
Table 2 — Colour primaries

	Value
	Primaries
	Informative Remarks

	0
	Reserved
	For future use by ISO/IEC

	1
	primary
x
y

green
0.300
0.600

blue
0.150
0.060

red
0.640
0.330

white D65
0.3127
0.3290
	Rec. ITU-R BT.709-5
Rec. ITU-R BT.1361 conventional colour gamut system and extended colour gamut system

IEC 61966-2-1 (sRGB or sYCC)

IEC 61966-2-4

Society of Motion Picture and Television Engineers RP 177 (1993) Annex B

	2
	Unspecified
	Image characteristics are unknown or are determined by the application.

	3
	Reserved
	For future use by ISO/IEC

	4
	primary
x
y

green
0.21
0.71

blue
0.14
0.08

red
0.67
0.33

white C
0.310
0.316
	Rec. ITU-R BT.470‑6 System M (historical)

United States National Television System Committee 1953 Recommendation for transmission standards for colour television

United States Federal Communications Commission Title 47 Code of Federal Regulations (2003) 73.682 (a) (20)

	5
	primary
x
y

green
0.29
0.60

blue
0.15
0.06

red
0.64
0.33

white D65
0.3127
0.3290
	Rec. ITU-R BT.470‑6 System B, G (historical)

Rec. ITU-R BT.601‑6 625

Rec. ITU-R BT.1358 625

Rec. ITU-R BT.1700 625 PAL and 625 SECAM

	6
	primary
x
y

green
0.310
0.595

blue
0.155
0.070

red
0.630
0.340

white D65
0.3127
0.3290
	Rec. ITU-R BT.601‑6 525

Rec. ITU-R BT.1358 525

Rec. ITU-R BT.1700 NTSC

Society of Motion Picture and Television Engineers 170M (2004)

(functionally the same as the value 7)

	7
	primary
x
y

green
0.310
0.595

blue
0.155
0.070

red
0.630
0.340

white D65
0.3127
0.3290
	Society of Motion Picture and Television Engineers 240M (1999)

(functionally the same as the value 6)

	8
	primary
x
y

green
0.243
0.692 (Wratten 58)

blue
0.145
0.049 (Wratten 47)

red
0.681
0.319 (Wratten 25)

white C
0.310
0.316
	Generic film (colour filters using Illuminant C)

	9
	primary
x
y

green
0.170
0.797

blue
0.131
0.046

red
0.708
0.292

white D65
0.3127
0.3290
	Rec. ITU-R BT.2020

	10
	primary
x
y

Y
0.0
1.0

Z
0.0
0.0

X
1.0
0.0

centre white
1 ÷ 3
1 ÷ 3
	Society of Motion Picture and Television Engineers ST 428-1

(CIE 1931 XYZ)

	11
	primary
x
y

green
0.264
0.690

blue
0.150
0.060
red
0.680
0.320

white DCI
0.314
0.351
	Society of Motion Picture and Television Engineers RP 431-2 (2011)

(DCI P3)


	12
	primary
x
y

green
0.264
0.690

blue
0.150
0.060
red
0.680
0.320

white D65
0.3127
0.3290
	Society of Motion Picture and Television Engineers EG 432-1 (2010)

(P3 D65)

	13-21
	Reserved
	For future use by ISO/IEC

	22
	primary
x
y

green
0.29
0.61

blue
0.16
0.08

red
0.63
0.34

white D65
0.3127
0.3290
	JEDEC P22 phosphors

	23..255
	Reserved
	For future use by ISO/IEC


”
In 7.2 (Transfer characteristics), update the section as follows:

“
TransferCharacteristics indicates the opto-electronic transfer characteristic of the source picture as specified in Table 3 as a function of a linear optical intensity input Lc with a nominal real-valued range of 0 to 1. For interpretation of entries in Table 3 that are expressed in terms of multiple curve segments parameterized by the variable ( over a region bounded by the variable ( or by the variables ( and (, the values of ( and ( are defined to be the positive constants necessary for the curve segments that meet at the value ( to have continuity of value and continuity of slope at the the value (, and the value of (, when applicable, is defined to be the positive constant necessary for the associated curve segments to meet at the value (. For example, for transfer_characteristics equal to 1, 6, 14, or 15, ( has the value 1 + 5.5 * ( = 1.099 296 826 809 442... and ( has the value 0.018 053 968 510 807....
An 8-bit field should be adequate for representation of the TransferCharacteristics code point.

Table 3 — Interpretation of transfer characteristics (TransferCharacteristics) value
	Value
	Transfer Characteristics
	Informative Remarks

	0
	Reserved
	For future use by ISO/IEC

	1
	V = ( * Lc0.45 − ( ( − 1 )
for 1  >=  Lc  >=  (
V = 4.500 * Lc
for (  > Lc  >=  0
	Rec. ITU-R BT.709-5
Rec. ITU-R BT.1361 conventional colour gamut system

(functionally the same as values 6, 14, 15; the value 1 is preferred)

	2
	Unspecified
	Image characteristics are unknown or are determined by the application

	3
	Reserved
	For future use by ISO/IEC

	4
	Assumed display gamma 2.2
	Rec. ITU-R BT.470‑6 System M (historical)

United States National Television System Committee 1953 Recommendation for transmission standards for colour television

United States Federal Communications Commission Title 47 Code of Federal Regulations (2003) 73.682 (a) (20)

Rec. ITU-R BT.1700 (2007 revision) 625 PAL and 625 SECAM

	5
	Assumed display gamma 2.8
	Rec. ITU-R BT.470-6 System B, G (historical)

	6
	V = ( * Lc0.45 − ( ( − 1 )
for 1  >=  Lc  >=  (
V = 4.500 * Lc
for (  > Lc  >=  0
	Rec. ITU-R BT.601‑6 525 or 625

Rec. ITU-R BT.1358 525 or 625

Rec. ITU-R BT.1700 NTSC

Society of Motion Picture and Television Engineers 170M (2004)

(functionally the same as values 1, 14, 15; the value 1 is preferred)

	7
	V = ( * Lc0.45 − ( ( − 1 )
for 1  >= Lc >=  (
V = 4.0 * Lc
for (  > Lc >= 0
	Society of Motion Picture and Television Engineers 240M (1999)

	8
	V = Lc
for all values of Lc
	Linear transfer characteristics

	9
	V = 1.0 + Log10( Lc ) ÷ 2 
for 1 >= Lc >= 0.01

V = 0.0
for 0.01 > Lc >= 0
	Logarithmic transfer characteristic (100:1 range)

	10
	V = 1.0 + Log10( Lc ) ÷ 2.5
for 1 >= Lc >= Sqrt( 10 ) ÷ 1000

V = 0.0
for Sqrt( 10 ) ÷ 1000 > Lc >= 0
	Logarithmic transfer characteristic (100 * Sqrt( 10 ) : 1 range)

	11
	V = ( * Lc0.45 − ( ( − 1 )
for Lc >= (
V = 4.500 * Lc
for ( > Lc > −(
V = −( * ( −Lc )0.45 + ( ( − 1 )
for −( >= Lc
	IEC 61966-2-4

	12
	V = ( * Lc0.45 − ( ( − 1 )
for 1.33 > Lc >= (
V = 4.500 * Lc
for (  > Lc >= −0.0045

V = −( ( * ( −4 * Lc )0.45 − ( ( − 1 ) ) ÷ 4


for −0.0045 > Lc >= −0.25
	Rec. ITU-R BT.1361 extended colour gamut system

	13
	V = 1.055 * Lc (1÷2.4) − 0.055
for 1 > Lc >= 0.0031308 

V = 12.92 * Lc
for 0.0031308 > Lc >= 0
	IEC 61966-2-1 (sRGB or sYCC)

	14
	V = ( * Lc0.45 − ( ( − 1 )
for 1  >=  Lc  >=  (
V = 4.500 * Lc
for ( > Lc  >=  0
	Rec. ITU-R BT.2020 (10-bit system)

(functionally the same as values 1, 6, 15; the value 1 is preferred)

	15
	V = ( * Lc0.45 − ( ( − 1 )
for 1  >=  Lc  >=  (
V = 4.500 * Lc
for ( > Lc  >=  0
	Rec. ITU-R BT.2020 (12-bit system)

(functionally the same as values 1, 6, 14; the value 1 is preferred)

	16
	V = ( ( c1 + c2 * Lcn ) ÷ ( 1 + c3 * Lcn ) )m
for all values of Lc
c1 = c3 − c2 + 1 = 3424 ÷ 4096 = 0.8359375

c2 = 32 * 2413 ÷ 4096 = 18.8515625

c3 = 32 * 2392 ÷ 4096 = 18.6875

m = 128 * 2523 ÷ 4096 = 78.84375

n = 0.25 * 2610 ÷ 4096 = 0.1593017578125

for which Lc equal to 1 for peak white is ordinarily intended to correspond
to a display luminance level of 10 000 candelas per square metre
	Society of Motion Picture and Television Engineers ST 2084 for 10, 12, 14, and 16-bit systems

	17
	V = ( 48 * Lc ÷ 52.37 )( 1 ( 2.6 )
for all values of Lc
for which Lc equal to 1 for peak white is ordinarily intended to correspond
to a display luminance level of 48 candelas per square metre
	Society of Motion Picture and Television Engineers ST 428-1

	18..255
	Reserved
	For future use by ISO/IEC


”
Replace 7.3 (Matrix coefficients) as follows:

“
7.3 Matrix coefficients

Type: Unsigned integer, enumeration
Range: 0 – 255, plus associated flag

MatrixCoefficients describes the matrix coefficients used in deriving luma and chroma signals from the green, blue, and red, or X, Y, and Z primaries, as specified in Table 4 and the equations below.

A flag, VideoFullRangeFlag, may be supplied with this code point (see below).

VideoFullRangeFlag specifies the scaling and offset values applied in association with the MatrixCoefficients. When not present or not specified, the value 0 for VideoFullRangeFlag would ordinarily be inferred as the default value for video imagery.

An 8-bit field should be adequate for representation of the MatrixCoefficients code point.

The interpretation of MatrixCoefficients is specified by the following equations. ER, EG, and EB are defined as "linear-domain" real-valued signals based on the indicated colour primaries (see subclause 7.1) before application of the transfer characteristics function (see subclause 7.2).
NOTE 1
For purposes of YZX representation when MatrixCoefficients is equal to 0, the symbols R, G, and B are substituted for X, Y, and Z, respectively, in the following descriptions of Equations 10 to 12,  REF RGB_NonFullRange_First_Eqn \h 
 \* MERGEFORMAT 13 to  REF RGB_NonFullRange_Last_Eqn \h 
 \* MERGEFORMAT 15,  REF RGB_FullRange_First_Eqn \h 
 \* MERGEFORMAT 19 to  REF RGB_FullRange_Last_Eqn \h 
 \* MERGEFORMAT 21, and 28 to 30.
The application of the transfer characteristics function is denoted by ( x )′ for an argument x. The signals E′R, E′G, and E′B are determined by application of the transfer characteristics function as follows:
E′R = ( ER )′


(10)

E′G = ( EG )′


(11)

E′B = ( EB )′


(12)
The range of E′R, E′G, and E′B is specified as follows:

–
If TransferCharacteristics is not equal to 11 or 12, E′R, E′G, and E′B are real numbers with values in the range of 0 to 1.
–
Otherwise (TransferCharacteristics is equal to 11 (IEC 61966-2-4) or 12 (Rec. ITU-R BT.1361 extended colour gamut system)), E′R, E′G, and E′B are real numbers with a larger range not specified in this part of specification.
Nominal white is specified as having E′R equal to 1, E′G equal to 1, and E′B equal to 1.

Nominal black is specified as having E′R equal to 0, E′G equal to 0, and E′B equal to 0.

The interpretation of MatrixCoefficients is specified as follows.

–
If VideoFullRangeFlag is equal to 0, the following applies.

–
If MatrixCoefficients is equal to 0 or 8, the following equations apply:

R = Clip1Y( ( 1 << ( BitDepthY − 8 ) ) * ( 219 * E′R + 16 ) )
(13)

G = Clip1Y( ( 1 << ( BitDepthY − 8 ) ) * ( 219 * E′G + 16 ) )
(14)

B = Clip1Y( ( 1 << ( BitDepthY − 8 ) ) * ( 219 * E′B + 16 ) )
(15)

–
Otherwise, if MatrixCoefficients is equal to 1, 4, 5, 6, 7, 9, 10, or 11, the following equations apply:

Y = Clip1Y( Round( ( 1 << ( BitDepthY − 8 ) ) * ( 219 * E′Y + 16 ) ) )
(16)

Cb = Clip1C( Round( ( 1 << ( BitDepthC − 8 ) ) * ( 224 * E′PB + 128 ) ) )
(17)

Cr = Clip1C( Round( ( 1 << ( BitDepthC − 8 ) ) * ( 224 * E′PR + 128 ) ) )
(18)

–
Otherwise, if MatrixCoefficients is equal to 2, the interpretation of the MatrixCoefficients syntax element is unknown or is determined by the application.

–
Otherwise (MatrixCoefficients is not equal to 0, 1, 2, 4, 5, 6, 7, 8, 9, 10, or 11), the interpretation of the MatrixCoefficients syntax element is reserved for future definition by ISO/IEC.

–
Otherwise (VideoFullRangeFlag is equal to 1), the following equations apply.

–
If MatrixCoefficients is equal to 0 or 8, the following equations apply:

R = Clip1Y( ( ( 1 << BitDepthY ) − 1 ) * E′R )

(19)

G = Clip1Y( ( ( 1 << BitDepthY ) − 1 ) * E′G )

(20)

B = Clip1Y( ( ( 1 << BitDepthY ) − 1 ) * E′B )

(21)

–
Otherwise, if MatrixCoefficients is equal to 1, 4, 5, 6, 7, 9, 10, or 11, the following equations apply:

Y = Clip1Y( Round( ( ( 1 << BitDepthY ) − 1 ) * E′Y ) )
(22)

Cb = Clip1C( Round( ( ( 1 << BitDepthC ) − 1 )  * E′PB + ( 1 << ( BitDepthC − 1 ) ) ) )
(23)

Cr = Clip1C( Round( ( ( 1 << BitDepthC ) − 1 )  * E′PR + ( 1 << ( BitDepthC − 1 ) ) ) )
(24)

–
Otherwise, if MatrixCoefficients is equal to 2, the interpretation of the MatrixCoefficients syntax element is unknown or is determined by the application.

–
Otherwise (MatrixCoefficients is not equal to 0, 1, 2, 4, 5, 6, 7, 8, 9, 10, or 11), the interpretation of the MatrixCoefficients syntax element is reserved for future definition by ISO/IEC.

When MatrixCoefficients is equal to 0, 1, 4, 5, 6, 7, 8, 9, 10, or 11, the variables E′Y, E′PB, and E′PR (for MatrixCoefficients not equal to 0 or 8) or Y, Cb, and Cr (for MatrixCoefficients equal to 0 or 8) are specified as follows.

–
If MatrixCoefficients is not equal to 0, 8, 10, or 11, the following equations apply:

E′Y = KR * E′R + ( 1 − KR − KB ) * E′G + KB * E′B

(25)

E′PB = 0.5 * ( E′B − E′Y ) ÷ ( 1 − KB )

(26)

E′PR = 0.5 * ( E′R − E′Y ) ÷ ( 1 − KR )

(27)

NOTE 2
E′Y is a real number with the value 0 associated with nominal black and the value 1 associated with nominal white. E′PB and E′PR are real numbers with the value 0 associated with both nominal black and nominal white. When TransferCharacteristics is not equal to 11 or 12, E′Y is a real number with values in the range of 0 to 1. When TransferCharacteristics is not equal to 11 or 12, E′PB and E′PR are real numbers with values in the range of −0.5 to 0.5. When TransferCharacteristics is equal to 11 (IEC 61966-2-4), or 12 (Rec. ITU‑R BT.1361 extended colour gamut system), E′Y, E′PB, and E′PR are real numbers with a larger range not specified in this Specification.

–
Otherwise, if MatrixCoefficients is equal to 0, the following equations apply:

Y   = Round( G )

(28)

Cb = Round( B )

(29)

Cr = Round( R )

(30)

–
Otherwise, if MatrixCoefficients is equal to 8, the following applies.

–
If BitDepthC is equal to BitDepthY, the following equations apply:

Y   = Round( 0.5 * G + 0.25 * ( R + B ) )

(31)

Cb = Round( 0.5 * G − 0.25 * ( R + B ) ) + ( 1 << ( BitDepthC − 1 ) )
(32)

Cr = Round( 0.5 * ( R − B ) ) + ( 1 << ( BitDepthC − 1 ) )
(33)

NOTE 3
For purposes of the YCgCo nomenclature used in Table 4, Cb and Cr of Equations 32 and 33 may be referred to as Cg and Co, respectively. The inverse conversion for the above three equations should be computed as:

t   = Y − ( Cb − ( 1 << ( BitDepthC − 1 ) ) )

(34)

G = Clip1Y( Y + ( Cb − ( 1 << ( BitDepthC − 1 ) ) ) )
(35)

B = Clip1Y( t − ( Cr − ( 1 << ( BitDepthC − 1 ) ) ) )
(36)

R = Clip1Y( t + ( Cr − ( 1 << ( BitDepthC − 1 ) ) ) )
(37)

–
Otherwise (BitDepthC is not equal to BitDepthY), the following equations apply:
Cr = Round( R ) − Round( B ) + ( 1 << ( BitDepthC − 1 ) )
(38)

t = Round( B ) + ( ( Cr − ( 1 << ( BitDepthC − 1 ) ) ) >> 1 )
(39)

Cb = Round( G ) − t + ( 1 << ( BitDepthC − 1 ) )
(40)

Y = t + ( ( Cb − ( 1 << ( BitDepthC − 1 ) ) ) >> 1 )
(41)

NOTE 4
For purposes of the YCgCo nomenclature used in Table 4, Cb and Cr of Equations 40 and 38 may be referred to as Cg and Co, respectively. The inverse conversion for the above four equations should be computed as:
t   = Y − ( ( Cb − ( 1 << ( BitDepthC − 1 ) ) ) >> 1 )
(42)

G = Clip1Y( t + ( Cb − ( 1 << ( BitDepthC − 1 ) ) ) )
(43)

B = Clip1Y( t − ( ( Cr − ( 1 << ( BitDepthC − 1 ) ) ) >> 1 ) )
(44)

R = Clip1Y( B + ( Cr − ( 1 << ( BitDepthC − 1 ) ) ) )
(45)
–
Otherwise, if MatrixCoefficients is equal to 10, the signal E′Y is determined by application of the transfer characteristics function as follows, and Equations 48 to 55 apply for specification of the signals E′PB and E′PR:
EY = KR * ER + ( 1 − KR − KB ) * EG + KB * EB

(46)
E′Y = ( EY )′  

(47)
NOTE 5
In this case, EY is defined from the "linear-domain" signals for ER, EG, and EB, prior to application of the transfer characteristics function, which is then applied to produce the signal E′Y. EY and E′Y are real values with the value 0 associated with nominal black and the value 1 associated with nominal white.

E′PB = ( E′B − E′Y ) ÷ ( 2 * NB )
for −NB <= E′B − E′Y <= 0
(48)
E′PB = ( E′B − E′Y ) ÷ ( 2 * PB )
for 0 < E′B − E′Y <=  PB
(49)
E′PR = ( E′R − E′Y ) ÷ ( 2 * NR )
for −NR <= E′R − E′Y  <= 0
(50)
E′PR = ( E′R − E′Y ) ÷ ( 2 * PR )
for 0 < E′R − E′Y  <= PR
(51)
where the constants NB, PB, NR, and PR are determined by application of the transfer characteristics function to expressions involving the constants KB and KR as follows:

NB = ( 1 − KB )′


(52) 

PB = 1 − ( KB )′ 


(53)

NR = ( 1 − KR )′

(54)

PR = 1 − ( KR )′

(55)
–
Otherwise (MatrixCoefficients is equal to 11), the signal E′Y is determined by application of the transfer characteristics function as in Equation 56, and Equations 57 and 58 apply for specification of the signals E′PB and E′PR:

E′Y = ( EY )′

(56)
E′PB = ( 0.986566 * E′B − E′Y ) ÷ 2
 
(57)
E′PR = ( E′R − 0.991902 *E′Y ) ÷ 2

(58)
NOTE 6
In this case, E′PB may be referred to as D′z and E′PR may be referred to as D′x.
Table 4 — Interpretation of Matrix coefficients (MatrixCoefficients) value
	Value
	Matrix
	Informative remarks

	0
	Identity
	The identity matrix.

Typically used for GBR (often referred to as RGB); however, may also be used for YZX (often referred to as XYZ); see Equations 28 to 30
IEC 61966-2-1 (sRGB)

Society of Motion Picture and Television Engineers ST 428-1

	1
	KR = 0.2126; KB = 0.0722
	Rec. ITU-R BT.709-5

Rec. ITU-R BT.1361 conventional colour gamut system and extended colour gamut system

IEC 61966-2-1 (sYCC)
IEC 61966-2-4 xvYCC709
Society of Motion Picture and Television Engineers RP 177 (1993) Annex B
See Equations 25 to 27

	2
	Unspecified
	Image characteristics are unknown or are determined by the application.

	3
	Reserved
	For future use by ISO/IEC

	4
	KR = 0.30;   KB = 0.11
	United States Federal Communications Commission Title 47 Code of Federal Regulations (2003) 73.682 (a) (20)
See Equations 25 to 27

	5
	KR = 0.299; KB = 0.114
	Rec. ITU-R BT.470‑6 System B, G (historical)

Rec. ITU-R BT.601‑6 625

Rec. ITU-R BT.1358 625

Rec. ITU-R BT.1700 625 PAL and 625 SECAM

IEC 61966-2-4 xvYCC601
(functionally the same as the value 6)
See Equations 25 to 27

	6
	KR = 0.299; KB = 0.114
	Rec. ITU-R BT.601‑6 525

Rec. ITU-R BT.1358 525

Rec. ITU-R BT.1700 NTSC

Society of Motion Picture and Television Engineers 170M (2004)

(functionally the same as the value 5)
See Equations 25 to 27

	7
	KR = 0.212; KB = 0.087
	Society of Motion Picture and Television Engineers 240M (1999)

	8
	YCgCo
	See Equations 31 to 45

	9
	KR = 0.2627; KB = 0.0593
	Rec. ITU-R BT.2020 (non-constant luminance)

See Equations 25 to 27

	10
	KR = 0.2627; KB = 0.0593
	Rec. ITU-R BT.2020 (constant luminance)

See Equations  REF UHDTVModifiedMatrixY \h 
 \* MERGEFORMAT 46 to 55.

	11
	Y′D′zD′x
	Society of Motion Picture and Television Engineers ST 2085 (2015)

See Equations 56 to 58.

	12..255
	Reserved
	For future use by ISO/IEC


”
Add the following clause at the end of clause 7, in which "Amd2.1" is substituted by a new table number that is correctly numbered in sequence and correctly cross-referenced from the text (with subsequent table numbers adjusted as necessary):

“
7.6 Sample Aspect ratio indicator

Type: Unsigned integer, enumeration
Range: 0 – 255

SampleAspectRatio, when present and not equal to 255, indicates the value of the sample aspect ratio of the luma samples. Table Amd2.1 shows the meaning of the code. When SampleAspectRatio is not present or is equal to 255, the sample aspect ratio is indicated by SarWidth : SarHeight.
Table Amd2.1 – Meaning of sample aspect ratio indicator (SampleAspectRatio)

	Value
	Sample aspect ratio
	(informative)
Examples of use

	0
	Unspecified
	

	1
	1:1
("square")
	7680x4320 16:9 frame without horizontal overscan
3840x2160 16:9 frame without horizontal overscan
1280x720 16:9 frame without horizontal overscan
1920x1080 16:9 frame without horizontal overscan (cropped from 1920x1088)
640x480 4:3 frame without horizontal overscan

	2
	12:11
	720x576 4:3 frame with horizontal overscan
352x288 4:3 frame without horizontal overscan

	3
	10:11
	720x480 4:3 frame with horizontal overscan
352x240 4:3 frame without horizontal overscan

	4
	16:11
	720x576 16:9 frame with horizontal overscan
528x576 4:3 frame without horizontal overscan

	5
	40:33
	720x480 16:9 frame with horizontal overscan
528x480 4:3 frame without horizontal overscan

	6
	24:11
	352x576 4:3 frame without horizontal overscan
480x576 16:9 frame with horizontal overscan

	7
	20:11
	352x480 4:3 frame without horizontal overscan
480x480 16:9 frame with horizontal overscan

	8
	32:11
	352x576 16:9 frame without horizontal overscan

	9
	80:33
	352x480 16:9 frame without horizontal overscan

	10
	18:11
	480x576 4:3 frame with horizontal overscan

	11
	15:11
	480x480 4:3 frame with horizontal overscan

	12
	64:33
	528x576 16:9 frame without horizontal overscan

	13
	160:99
	528x480 16:9 frame without horizontal overscan

	14
	4:3
	1440x1080 16:9 frame without horizontal overscan

	15
	3:2
	1280x1080 16:9 frame without horizontal overscan

	16
	2:1
	960x1080 16:9 frame without horizontal overscan

	17..254
	Reserved
	

	255
	SarWidth : SarHeight
	


NOTE 
For the examples in Table Amd2.1, the term "without horizontal overscan" refers to display processes in which the display area matches the area of the cropped decoded pictures and the term "with horizontal overscan" refers to display processes in which some parts near the left and/or right border of the cropped decoded pictures are not visible in the display area. As an example, the entry "720x576 4:3 frame with horizontal overscan" for SampleAspectRatio equal to 2 refers to having an area of 704x576 luma samples (which has an aspect ratio of 4:3) of the cropped decoded frame (720x576 luma samples) that is visible in the display area.

When SampleAspectRatio is not present or is equal to 255, the following applies

–
If SarWidth and SarHeight are present and are not equal to 0, the values of SarWidth and SarHeight shall be relatively prime, and the following applies:

–
SarWidth indicates the horizontal size of the sample aspect ratio (in arbitrary units).

–
SarHeight indicates the vertical size of the sample aspect ratio (in the same arbitrary units as SarWidth).

–
Otherwise, the sample aspect ratio shall be considered unspecified by this Recommendation | International Standard.

When SampleAspectRatio is present and is not equal to 255, if SarWidth and SarHeight are present, their values shall be equal to the values specified in Table Amd2.1.
”
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