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Amended Set of Claims 1 €0 33

1. A method of encoding video data, the method comprising:

signaling, in a bitsiteam, a syntax clement that indicates that wavetront
processing (WPP) is used to encode a picture of a sequence of video pictureg/wherein
when the syntax element indicates that WPP is used fo encode the picturefeach coding
tree block (CTB) row of the picture forms a single tile;

performing WPP to generate a plurality of sub-streams, eac}fof the sub-strcams
including a consecutive series of bits that represents one of the ro»vs;' wherein none
of the sub-strcams contains coded bits of more than one; and

generating a coded slice network abstraction layer/NAL) unit that includes the

plurality of sub-sireams.

2. The method of claim 1, wherein generatifg the coded slice NAL unit comprises
generating a slice header of the coded slice NAL unit and slice data of the coded slice
NAT. unit, the slice data including the su cams, the slice header Including a plurality

of offset syntax clements from which gfitry points of the sub-streams are determinable,

3. The method of claim 2,

the slice header includes a

erein the syntax element is a first syntax element and
nd syntax ¢lement and a third syntax element, the
number of offset syntax e¢Jfments in the plurality of offset syntax elements is

determinable based onghe second syntax element, and a length, in bits, of each of the

The method of claim 1, wherein signaling that WPP is used to encode the picture
comprises generating a sequence parameter sel (SPS) (hat includes the syntax element
that indicates that WPP is used to encode the picture.
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6. The method of claim 1, wherein performing WPP to generate the plurality of
sub-streams comprises;

in response to determining that a fitst CTB is separated from a left bound
the picture by a single CTB, storing context variables associated with the tirst £TB; and

entropy encoding, based at least in part on the context variables assgliated with
the first CTB, one or more syntax clements of a second CTB, the secong/ CTB being
adjacent to the left boundary of the picture and one row of CTBs lo
CTB.

r than the first

7. The method of claim 1, wherein the method is perfgfmed by a mobile computing
device.
8. A computing device that comprises one opffnore processors configured to:
signal, in a bitstream, a syntax elemenyAhat indicates that wavcfront parallel
processing {WPP) is used to encode a pictyfe of a sequence of video pictures, wherein
when the syntax element indicates that PP is used to encode the picture, cach coding
tree block (CTB) row of the picture forms a single tile;
perform WPP to gencratc A plurality of sub-streams, each of the sub-streams
mcluding a consecutive seriesAf bits that represents one of the CTB rows, wherein none
of the sub-streams containg/coded bits of more than one tile; and

generale a codegfslice nctwork abstraction layer (NAL) unit that includes the

ing a plurality of offset syntax elements from which entry points of the sub-

are determinable.

1. The computing device of claim 9, wherein the syntax element is a first syntax
element and the slice header further includes a second syntax element and a third syntax
element, the number of offset syntax elements in the plurality of offset syntax elements
is determinable based on the second syntax element, and a length, in bits, of each of the
offset syntax elements is determinable bagad on the third syntax element.
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1. The computing device of cluim §, wherein the one or more processors are
configured to generale g piclure parametes set (PPS) that includes the syntax ¢leme
that indicates that WPP is used to encode the picture.

12, The computing device of claim 8, wherein the one or more processgfs are
configured to generate a sequence parameter set (SPS) that includes the £yntax element

that indicates that WPP is used to encode the picture.

13.  The computing device of claim 8, wherein the onc or
configured to:
store, in response to determining that a first CT

e proCesiors are

1 scparated from a lefi
boundary of the picture by a single CTB, context vag
CTB,; and

cntropy encode, based at least in part

bles nssociated with the first

the context variables associated with the
first CTB, one or more syntax elements of gfsecond CTB, the second CTB being
adjacent to the left boundary of the pictyfe and one row of CTBs lower than the first

CTB.

14, The computing device #f claim 8, wherein the computing device is a mobile

computing device,

nt indicates that WPP is used to encode the picture, each coding wee block
of the picture forms a single tile;
means for performing WPP to generate a plurality of sub-streams, each of the
-strearns including a consccutive series of bits that represents one of the CTB rows,
wherein none of the sub-streams contains coded bits of more than one tile; and

means for generating a coded slice network abstraction layer (NAL) unit that
includes the plurality of sub-streams,
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16. A computer-readable swrage medium that stores instructions that, when
executed by one or more processors of a computing device, configure the computin
device to:
signal, in a bitstream, a syntax element that indicates (hat wavefront pgrallel
processing (WPP) is used to encode a picture, wherein when the syntax clgfent
indicates that WPP is used to encode the picture, each coding tree bloclf/(CTB) row of
the picture forms a single tile;
perform WPP to generate a plurality of sub-streams, each/Of the sub-streams
including a consecutive series of bits that represents one of thf CTB rows, wherein none
of the sub-sireams contains coded bits of more than one tijf; and
generate a coded slice network abstraction layeyANAL) unit that includes the

plurality of sub-streams.

17. A method of decoding video data, the fhethod comprising:

receiving a bitstream that includes £ coded slice network abstraction layer
(NAL) unit, the coded slice NAL unit ifcluding a plurality of sub-streams, each of the
sub-streams including a consecutiveferics of bits that represents one row of coding tree
blocks (CTBs) in a slice of a picjdre;

determining, bascd o/ syntax element in the bitstream, that the slice is encoded
using wavcfront parallel pphcessing (WPP), wherein when the syntax element indicates
that WPP is used to enghdc the picture, each CTB row of the picture forms a single tile

and none of the subgfireams contains coded bits of more than one tile; and

n the syntax element that indicates that the slice is encoded using WPP, that the
ded slice NAL unit includes a plurality of offset syntax elements that indicate

positions within the slice data of the sub-streams,
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19.  The method of claim 18, wherein the syntax element is a first syntax ¢lement
and the slice header includes a second syntax element and a third syntax element and/fthe
method further comprises:

determining, based on the sccond syntax element, how many offset sy
elements are in the plurality of offset syntax elements;

determining, based on the third syntax element, a Jength, in bits 6f the offsct
syntax ¢lements; and

parsing, based at ieast in part on how many offset syntax gfements are in the
plurality of olfset syntax elements and the length, in bits, of thf offsct syntax clemenis,
the offset syntax clements from the bitstream.

20.  The method of claim 18, further comprising, fetermining, based at least in part
on the offset syntax clements, positions in memopf of the sub-streams.

21.  The mcthod of claim 17, wherein thf bitstream includes a picture parameter set
(PPS) that includes the synfax element fat indicates that WPP is used to encode the
picture.

22, The method of elaim
set (SPS) that includes the #ntax element that indicates that WPP is used to encode the

. wherein the bitstream includes a sequence parameter

the picture $y a single CTB, storing context variables associated with the first CTB; and
tropy decoding, based at least in part on the context variables associated with
the fjfst CTB, one or more syntax elements of a second CTR, the second CTB being
agfacent to the left boundary of the picture and one row of CTBs lower than the first
CTB,

24,  The method of claim 17, wherein the method is performed by a mobile
computing device,

Dur}gty
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25. A computing device that comprises one or more processors configured to:
receive & bitstream that includes a coded slice network abstraction layer (N
unit, the coded slice NAL unit including a plurality of sub-streams, each of the s
streams including a consecutive series of bits that represents one row of coding/tree
blocks (CTBs) in a slice of a picture;
determineg, based on one or more syntax ¢lements in the bitstreapd, that the slice
is encoded using wavefront parallel processing (WPP), wherein wheyf the syntax
element indicates that WPP is used to encode the picture, each CPB row of the picture
forms a single tile and none of the sub-streams contains coded/bits of morc than one tile;
and

decode the slice using WPP.
26.  The computing devicc of claim 25, whereph the coded slice NAL unit includes a
slice header and slice data, and the one or mogf processors are further configured to
determine, based at least in part on the s
encoded using WPP, that the coded slig,

clements that indicate positions wi

element that indicates that the slice is
AL unit includes a plumality of offset syntax
the slice data of the sub-streams.

27.  The computing devicef claim 26, wherein the syntax element is a first syntax
element and the slice beadyf includes a second syntax ¢lement and a third syntax

clement, the second sy element indicating how many offset syntax elements are in

second ang/third syntax elements, the offset syntax elements from the bitstream.
28, The computing device of claim 25, wherein the bitstream includes a picture
ameter set (PPS) that includes the syntax element that indicates that WPP is used to

encode the picture,

29.  The computing device of ¢claim 25, wherein the bitstream includes a sequence
parameter set (SPS that includes the syntax element that indicates that WPP is used to

encode the picture.
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30.  The computing device of claim 25, wherein one or more processors are
configured to:

store, in response to determining (hat a first CTB is separated fromA left
boundary of the piciure by a single CTB, context variables associated with the first
CTH; and

entropy decode, based at least in part on the context varighles associated with the
first CTB, one or more syntax elements of a second CTB, the fecond CTB being

adjacent to the left boundary of the picture and one row of£TBs lower than the first
CTB.

31.  The computing device of claim 25, whergiht the compulting device is a mobile

computing device,

32. A computing device that comprjfes:

means for receiving a bitstregin that includes a coded slice network abstraction
layer (NAL) unit, the coded sliceNAL unit ineluding a plurality of sub-streams, each of
the sub-strcams including a cghseculive series of bits that represents one row of coding
trec blocks (CTBs) in a sligh of a picture;

means for deterining, based on one or more syntax elements in the bitstream,
that the slice is encgfed using wavefront parallel processing (WPP), wherein when the
syntax element ipflicates that WPP is used to encode the picture, each CTB row of the
picture formsA single tile and none of the sub-streams contains coded bits of more than
oge tile;

eans for decoding the slice using WPP.
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33. A computer-readable storage medium that slores instructions that, when
executed by one or more processors of a computing device, configure the compuying
device lo:

receive a bitstream that includes n coded slice NAL unit, the coded£lice network
abstraction layer (NAL) unit including a plurality of sub-streams, each gf the sub-
streams including a consecutive series of bits that represents one royw/of coding tree
blocks (CTBs) in a slice of a picture;

determine, based on one or more syntax elements in bitstream, that the slice
is encoded using wavefront parallel processing (WPP), wipfiein when the syntax
element indicates that WPP is used to encode the pictugy, each CTB row of the picture
forms a single tile and none of the sub-streams contgfns coded bits of more than one tile;

and

decode the slice using WPP,
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CLAIMS

1. An invention not claimed in any divisional application.



