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EoHe g Ak ko] F A = sht o) e SEfol /Btd 2 A E
shupol H A 1= sk o] Ao Bt 1F o ® A E o vk kel B 1
st ol o] BHd &8 28 7 ok B I ] g o o] CTU &2
ALZy o & e 9= 91 THa brick may represent a rectangular region of CTU rows

A
within a tile in a picture). B} T} HE 52 FEAYE = 9la1, 7 HEH &
A1 R W 3k o] 9] CTU &2 742 5= A THA tile may be partitioned
into multiple bricks, each of which consisting of one or more CTU rows within the
tile). b= el 52 S| H A G2 B2 3 Heo g Bd 5 JIThA
tile that is not partitioned into multiple bricks may be also referred to as a brick). H. €]
2Ale A E S Y sHe CTUS o] 548 ¢34 QU9 e el
9low, 4] CTUSS B¢ uo] A CTU 88 2o = 489 5 91, 1
W BEEe 4] Blel 4] neEel daE 2o dsHor JHy 4
131, 1e] 3 A W BAES 7] S 9] o] BB e A0 R
A2 02 Ay = 4= JTHA brick scan is a specific sequential ordering of CTUs
partitioning a picture in which the CTUs are ordered consecutively in CTU raster scan
in a brick, bricks within a tile are ordered consecutively in a raster scan of the bricks of
the tile, and tiles in a picture are ordered consecutively in a raster scan of the tiles of
the picture). B2 54 Bt 4 R 54 8§ & ol o] CTUE ] A+
% 9 o] TH(A tile is a rectangular region of CTUs within a particular tile column and a
particular tile row in a picture). 7] B} &2 CTUE 9| AMF & o] 3L, A7 A7
G2 V] A o] ol FAE FolE Zar, WH= I A st E A E
o] AMEl A g Asof ofsto] WAl E 4 A TH(The tile column is a rectangular
region of CTUs having a height equal to the height of the picture and a width specified
by syntax elements in the picture parameter set). 7] B} ¥ 8-& CTUE 9] A}Z}
dHolar, BV A 492 A A et A E W e AE A 245 o ste]
A E = WRE 2EaL, oli= Y] HA 9] ol 3 A 5= 3 TH(The tile row is
a rectangular region of CTUs having a height specified by syntax elements in the
picture parameter set and a width equal to the width of the picture). B} 2712
9 A5 SHE M Yok CTUE S 54 4244 2ul 92 vhebd 5 951, 4]
CTUEZ B W] CTU 2B 200 = A& o= Fy= & 9l 34 |
BAEE 7] 9o 4y] el el gaE 208 dsor ud 5
A THA tile scan is a specific sequential ordering of CTUs partitioning a picture in
which the CTUs are ordered consecutively in CTU raster scan in a tile whereas tiles in
a picture are ordered consecutively in a raster scan of the tiles of the picture).
Eefol 2= A o] ilo] MY ES X33 4= 9l AV Al Y 5L
shu-o] NAL R-4lefl 3232 5= A TH(A slice includes an integer number of bricks of
a picture that may be exclusively contained in a single NAL unit). % 2}0] 223= th4=9]
SR A2 FAE g AL, B shvhe] Bl o] b e E o A&l
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FeE 2

o] T ol A o) iEm /e R AT o & ,"AB'E A R/
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D]/EEL C%_z__l] -L—O]’]/‘I_"E‘/‘I ]6‘1-1;]— I;EB—‘I_ nAB Cn]:nAB /I;E}‘;: %_
Ao & st E 2| u] gt} (In this document, the term "/" and "," should be
interpreted to indicate "and/or." For instance, the expression "A/B" may mean "A
and/or B." Further, "A, B" may mean "A and/or B." Further, "A/B/C" may mean "at
least one of A, B, and/or C." Also, "A/B/C" may mean "at least one of A, B, and/or
C.")
7'\7].?@0 ,—Hﬁ:%}‘ ]}\1 NI =i nm/ttbng;a_ EH/HE]Q- oﬂ,él:_ "A =
Bn 1)nAn J%‘QIU]‘S} ,2)"B"t\'}%‘4 10}7%]/]_ 3)HA1:!] BIVE‘/‘I ]6—]_/\
Ijl' Ij—‘j/] 115:}_ }Ud E_‘E_}\i‘cl] nptj:nv(_)‘ n27]_X—]OE_U:}‘_:_
o] A 4] © = (additionally or alternatively)"E 21| & 5= 1T}, (Further, in the

document, the term "or" should be interpreted to indicate "and/or." For instance, the

lr

O

expression "A or B" may comprise 1) only A, 2) only B, and/or 3) both A and B. In
other words, the term "or" in this document should be interpreted to indicate
"additionally or alternatively.")
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2..66 INTRA_ANGULAR2..INTRA_ANGULARG66
81..83 INTRA_LT CCLM, INTRA_L_CCLM,
INTRA_T_CCLM
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Otherwise (i.e., A is not equal to B),- If neither of A and B is equal to 0,
candModeList [3] = { A, B, 0}.- Otherwise, if neither of A and B is equal to 1,

candModeList [3] = { A, B, 1}.- Otherwise, candModeList [3] = { A, B, 50}.

#2004, A= 7] AS ol £ AED o F BEE YER AL, B Y
5ol 55 JIER o F RS YE AL, 02 4V JIER S 28
e AL, 12 7] R1IES DC =8 YER AL, 502 7] I Ed 4 REE
LBl 31, candModeListi= 7] MPM 2] ~E & vepd 4= 9T},

g, A7) &5 ol 559 oS Bt AV A5 ol 559 oS BTt

5t )

L 735, A7) AT = 7] #3 o] 559 o 3w 2r T} 2
s}

S 550 o % Byl 2Rt 2 79, A HA MPM

- i
AEZ Zy RER AAE 5 9li, FHA MPMS S1Eg DC RER A4E
o, A A MPM2 Q1 E} 2] B=(50M A ET o & Z)E dg=

[3£3]

If two neighboring candidate modes (i.e., A == B) are same,- If A is less than 2,
candModeList [3] = { 0, 1, 50}.- Otherwise, candModeList[ 0 | ={A, 2+ (( A +61)

% 64),2+((A-1)%64)}

A7IA, A= 471 H5 ol E59 A ED o5 & YERY AL, B 437
AE ol BEE5Y QIED oS BEE VB, 02 A7 JES S8 228
VER 2, 18 7] IEf DC X =5 YER AL, 502 7] I Ee 4 REE
L EF 32, candModeList 3= 7] MPM &) ~E & Y e 4= o)

SHA, L3 REERE E9HE 2 QIR R A REEE A A e U 25
SR A A7 E 4 Qi) w3 A7) 3719 MPM S A €] 3 6470 2] non-MPM
RrEEo dERI Iyl thalo], 68| E 314 Z o] F=(6-bit fixed length code)
7FAREE 5=tk =, 371 64712 non-MPM B2 58 L ER = QlE 1= 6H] E
1A Z o] = (6-bit Fixed Length Code, 6-bit FLC)E I E 23] 759 4= gt}

2Pl aL, vl AT = @A E5e) A8 Ao JEL oS RrEvt okA
T4 MPM 1 ol &ah=%] setst 4= 9l
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ahok E A B2 o] ol Ed} o] = B} MPM S Hol &5 4%
MPM = & 713 MPM 18| =& 129 3t 5= AT} o 7] A
L5 RED oF iz TR QED o SH EH5 2R 5, dA
B I o 5 R 2T MPM W £3hE = o & A e 5 lTk e
MPM Q18] 223= 47] MPM S5 Zo| A @A) 8¢ QlEg} o] & REaA
oju] & MPM ¥.=7} 4 85 =4 & vEH 4= 9l

HhE A A 59 Q1 Ed o5 BT MPM TEoﬂ &3l A) o= AL
ANAU = AA EF2 AEF o F wEE Qads =9l

g, 1z v]/H Zul = 671 9] MPM$: X2 313H= MPM a]*E—E— TAY FE
Tl MPM 8] ~EE ?H 7] Y5Fe] £ E JQEg} ¥ =5 (Default intra
modes), =¥ ¢ E¢} =& (Neighbour intramodes) ¥ =& ¥ JET B &

(Derved intra modes)©] L = = )

A7) FH QA Ed R B8 Q5] T7H9] HEE5E S 835 T 5504
2 A4S 8 E5B)y7FaEE 5 o

6 MPME2 ¥ 35 MPM listE A A 617] Y 3he] o}l o] F 4ol 7]k
27139 YUZE MPM 8] 2E7F 1€ 5= Q)

Default 6 MPM modes = { A, Planar (0) or DC (1), Vertical (50), HOR (18), VER - 4
(46), VER + 4 (54)}After that 6 MPM modes are updated performing pruning process
for two neighboring intra modes. If two neighboring modes are the same each other
and the neighboring mode is greater than DC (1) mode, 6 MPM modes are to include
three default modes (A, Planar, DC) and three derived modes which are obtained by
adding predefined offset values to the neighboring mode and performing modular
operation. Otherwise, if two neighboring modes are different, two neighboring modes
are assigned to first two MPM modes and the rest four MPM modes are derived from
default modes and neighboring modes. During 6 MPM list generation process,
pruning is used to remove duplicated modes so that only unique modes can be
included into the MPM list. For entropy coding of the 61 non-MPM modes, a

Truncated Binary Code (TBC) is used.

=T

E59 JAED o RE= A WS AWstr] 9 dolt)

CIIP(Combined Inter and Intra Prediction)i= & A} CU®l| 2 8= <=t} o &
5o, CUZF WA REg a9 ¥, CUZF Aok 647 o] Frt BEES
g8k 495, CU F3F CU 0] 9] 7ol 64 o]/l 4-5-), 471 ClIP 227
A7 AAl cuell 485 =A1E A A8] Hal F7H4 <l EEH:L7]— Aladd = =
AT} A7) CIIP B2 = U579 (multi-hypothesis) 2.5 == Q1 E /1 EH
Ue7td Res A3 EH 55 vk

T 9F A EEo i3 MPM &l AEE A S o ClIPE <3 8F=
]
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2471 CIIP o] 25 FA 7] 96, 5 e 27120l Ael A @ 2B R E
AEe} o % vk $4 BEd 5 ok Ao 44704 9 AEE o 5 R,
SDCEE, ZYH 25, 53 B B 54 Brrt ol g9 =l & o2
At ?lEalr W olE] U] T Y LEAAEL o] &51e] OE o= 2 o Eg o =
HNegel mEd 5 ﬂE} the- o @ AY| CIP o] &S & Saty] 98 A7) ol

(o

=
LERSHE EHLi =, re g A we 2 ¥8lksk= Aby]
47H77}xu ANET o= R 52 47| ClIIP R0 A Fup &S o 2517 95
ol &= = th wkeF A7l CU ol wi-t- W o R (e & 501, o] Fol 9 2u)

@ Z

ol ol ), AV] =8 FEi= 385X e 4= 9Jr) wek CcU F%ko] v -5

FoH(elE Eof, Fol7} Fof 20) o] 4ol W), 7] 4 BEE

T AT ol 21 gk Alo] 2 Eol A <= =R

7] ClIP == 91 H o5& %%H 37Hq MPM%% o] &3
3F T 3l

- The left and top neighbouring blocks are set as A and B, respectively- The intra
prediction modes of block A and block B, denoted as intraModeA and intraModeB,
respectively, are derived as follows:- Let X be either A or B- intraModeX is set to DC
if 1) block X is not available; or 2) block X is not predicted using the CIIP mode or
the intra mode; 3) block B is outside of the current CTU- otherwise, intraModeX is set
to 1) DC or PLANAR if the intra prediction mode of block X is DC or PLANAR; or
2) VERTICAL if the intra prediction mode of block X is a “vertical-like”angular
mode (larger than 34), or 3) HORIZONTAL if the intra prediction mode of block X is
a “horizontal-like”angular mode (smaller than or equal to 34)- If intraModeA and
intraModeB are the same: - If intraModeA is PLANAR or DC, then the three MPMs
are set to {PLANAR, DC, VERTICAL} in that order- Otherwise, the three MPMs are
set to {intraModeA, PLANAR, DC} in that order- Otherwise (intraModeA and
intraModeB are different): - The first two MPMs are set to {intraModeA,
intraModeB} in that order- Uniqueness of PLANAR, DC and VERTICAL is checked
in that order against the first two MPM candidate modes; as soon as a unique mode is
found, it is added to as the third MPM

vk cU B.oko] A7 Aol ® ule}l ol v WAL v $- =& ‘or, MPM
ZU2el g2 MPM B9 A 1E W glol 12 F41 5 9tk vkeFcu

ool vl WA v F2& B5-7F obHH, ClIP /I E2} of S B27} 4]
CIIP MPM 1. F =5 5 SPUQIA S A Al8H7] 918 MPM S el 17 Al 71 d &
= 3l

REeF MPM =829 ghol 191 4 9-, MPM ¥ H B =5 F ofu| g Zl¢] ClIP
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PCILP = ((S_Wt) * Pimer + wt * Pimra + 4) >> 3

A AAldol el MPM 2] 2 E S A gkl slof A, fA) JIES 559 2 E
BEEFWUIER EREY AEY REERYH £5Y 5 ok FH
B2z B REEE A8 0 & v o] E(propogate) E 4 91Tk 9
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=% uke} o], ClIPi= Q1B |53 Q1 E ol 55 7h5 3ol o8 A3t
ol E =

Bl A B 8 AR E WERA @tk Clpe 91 E
225 (smoothing)-& #1 8l ©1-8-2 4= It} CHIP o 2] 54 o] ¢, Clip<
JNE REg T Aol Est= A2 utdA sk & A

%90 Al E nle} Tho] CP E-&o] g A 21 Ed} £
CIP £& 9] ol Eg} ¥ == S A 9 (disregarded) & $L L, ©] <]l CEZE S EF
BrvtolgE g Utk A Ao AH, AV HEERIEDG REEIES SHY
e vt FxE £ 8559 A= HskE 5 9l

A Aol A, CIIPE] I Ee} BEo JIES S50 tfjgh L2 atAlo] &

E 7538 3= A o] VIM 4.0001 4 Aot 4= it} A7) 2y} A| o] A o]
758 9o, #El Qe = 0.01%°] 3L, RA 2 LDBe]| th & Fn} BD-rate7} 2+2}

o

A o

AEe BEY QD BEE FY JEY S50 JEY RESR Y

f MPM #] 229 A4 0.2 Q18] Zesto = 1 4 gl i S1E e

T =

Lo

NEEo) QEel PG B2 W a2 Hel A FAEHE, 4] S
ED E5EJEL LB F2eE A2 24 Zlogical) & 5= AT

pel 1 Ed X =71 47

gy, A AA o) = ClIPe] I ES REE A ESG EEO0 7
C
6 X 379 2 Aot

WA 5 gk,

[3£6]
Random Access Main10
Over VIM 4.0

Y U \" EncT DecT

Class Al 0.01% -0.02% -0.01% 101% 101%
Class A2 -0.02% 0.01% 0.00% 100% 99%
Class B 0.03% -0.07% 0.02% 100% 103%
Class C 0.01% -0.05% 0.00% 101% 101%

Class E

Overall 0.01% -0.04% 0.00% 100% 101%
Class D -0.01% -0.10% -0.08% 101% 104%
Class F -0.01% 0.01% -0.02% 101% 102%
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[150]

[153]

[154]

[327]

Low Delay Main10

Over VIM 4.0

Y U AY EncT DecT

Class Al

Class A2

Class B 0.00% -0.04% -0.33% 100% 101%

Class C -0.03% 0.29% -0.02% 101% 104%

Class E 0.07% 0.10% -0.24% 101% 104%

Overall 0.01% 0.11% -0.20% 101% 103%

Class D -0.04% -0.03% -0.56% 102% 105%

Class F -0.11% -0.26% -0.75% 100% 103%

A Aol M, Frp IES} o5 B & T2 A A= ol o] #8394 e

- The candidate intra prediction mode candIntraPredModeX is derived as follows:- If
one or more of the following conditions are true, candIntraPredModeX is set equal to
INTRA_PLANAR.- The variable availableX is equal to FALSE.-
CuPredMode[ xNbX ][ yNbX ] is not equal to MODE_INTRA (condition of
‘ciip_flag[xNbX][yNbX] is not equal to 1' has been ommitted.-
pem_flag[ xNbX ][ yNbX ]is equal to 1.- X is equal to B and yCb 1 is less than
( ( yCb >> CtbLog2SizeY ) << CtbLog2SizeY ).- Otherwise,
candIntraPredModeX is set equal to IntraPredModeY[ xNbX ][ yNbX ].

¥ 82 A EY REES MPM g ~Eo] 718k ol disl vrehaz 9tk
=E QJEZ REQl JIEY ZY U (INTRA_PLANAR) ¥.= & MPM
7} Aol thall /A BFAL Utk & 82 A x2ed, £ EE9] o
Z(MODE_INTRA)7} obd 75, JIE e} 8 =71 MPM
A= AE G ot &, 1 E59] o F Bevt
745, CIIP E.E=81%] o] -5 eIzt d g glo|(d& &,
= AHE gzt da W glo)), ED Y F=E MPM
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[157]

[158]

[159]

[160]

[161]
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[163]

[359]

- The candidate intra prediction mode candIntraPredModeX is derived as follows:- If
one or more of the following conditions are true, candIntraPredModeX is set equal to
INTRA_PLANAR.- The variable availableX is equal to FALSE.-
CuPredMode[ xNbX ][ yNbX ] is not equal to MODE_INTRA or
ciip_flag[ xNbX ][ yNbX ]is equal to 1.- pcm_flag[ xNbX ][ yNbX ] is equal to
I- X is equa to B and yCb - I is less than

( ( yCb >> CtbLog2SizeY ) << CtbLog2SizeY ).- Otherwise,
candIntraPredModeX is set equal to IntraPredModeY[ xNbX ][ yNbX ].
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