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Amended Set of Claims 1 to 33 

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

signaling, in a bitstream, a syntax element that indicates that wavefront 	allel 

processing (WPP) is used to encode a picture of a sequence of video picture 	wherein 

when the syntax element indicates that WPP is used to encode the picture each coding 

tree block (CTR) row of the picture forms a single tile; 

performing WPP to generate a plurality of sub-streams, eac of the sub-streams 

including a consecutive series of bits that represents one of the t 	t rows, wherein none 

of the sub-streams contains coded bits of more than one; and 

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

plurality of sub-streams. 

2. The method of claim I, wherein genera 	the coded slice NAL unit comprises 

generating a slice header of the coded slice 	unit and slice data of the coded slice 

NAT. unit, the slice data including the su. 	1 cams, the slice header including a plurality 

of offset syntax elements from which . try points of the sub-streams are determinable. 

3. The method of claim 2, 	erein the syntax element is a first syntax element and 

the slice header includes a 	d syntax element and a third syntax element, the 

number of offset syntax a ments in the plurality of offset syntax elements is 

determinable based o 	4  e second syntax element, and a length, in hits, of each of the 

offset syntax elem 	s is determinable based on the third syntax element. 

4. The , -thod of claim 1, wherein signaling that WPP is used to encode the picture 

comprise 	enerating a picture parameter set (PPS) that includes the syntax element that 

indica 	that WPP is used to encode the picture. 

The method of claim 1, wherein signaling that WPP is used to encode the picture 

comprises generating a sequence parameter set (SPS) that 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 first CTB is separated from a left bound:.of 

the picture by a single CTB, storing context variables associated with the first 	TB; and 

entropy encoding, based at least in parr on the context variables 	elated with 

the first CTB, one or more syntax elements of a second CTB, the secon,  CTB being 

adjacent to the left boundary of the picture and one row of CTBs lo 	r than the first 

CTB. 

7. The method of claim 1, wherein the method is perf• 	ed by a mobile computing 

device. 

8, 	A computing device that comprises one o 	ore processors configured to: 

signal, in a bitstream, a syntax elemen p at indicates that wavcfront parallel 

processing (WPP) is used to encode a pie 	a of a sequence of video pictures, wherein 

when the syntax element indicates that 	"P is used to encode the picture, each coding 

tree block (CTB) row of the picture Nrms a single tile; 

perform WPP to generate 	plurality of sub-streams, each of the sub-streams 

including a consecutive series . f bits that represents one of the CTB rows, wherein none 

of the sub-streams contain • 	ided bits of more than one tile; and 

generate a code. slice network abstraction layer (NAL) unit that includes the 

plurality of sub-stre 

9. The c. 	puting device of claim 8, wherein generating the coded slice NAL unit 

comprises _ nerating a slice header of the coded slice NAL unit and slice data of the 

coded 	ce NAL unit, the slice data including the sub-streams, the slice header 

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

s 	are determinable. 

10. 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 based on the third syntax element. 
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11. The computing device of claim 8, wherein the one or more processors are 

configured to generate a picture parameter set (PPS) that includes the syntax cleme 

that indicates that WPP is used to encode the picture. 

12. The computing device of claim 8, wherein the one or more process s are 

configured to generate a sequence parameter set (SPS) that includes the 	ntax element 

that indicates that WPP is used to encode the picture. 

13. The computing device of claim 8, wherein the one or • fire processors are 

configured to: 

store, in response to determining that a first CT: is separated from a left 

boundary of the picture by a single CTB, context v• r 'bits associated with the first 

CTB; and 

entropy encode. based at least in part . 	the context variables associated with the 

fast CTB, one or more syntax elements of second CTB, the second CTB being 

adjacent to the left boundary of the pie 	a 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. 

15. A computin 	evice that comprises: 

means fo 	ignaling, in a bitstream, a syntax element that indicates that 

wavefront par 	el processing (WPP) is used to encode a picture, wherein when the 

syntax etc 	indicates that WPP is used to encode the picture, each coding tree block 

(CTB) 	of the picture forms a single tile; 

means for performing WPP to generate a plurality of sub-streams, each of the 

s 	-streams including a consecutive 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 storage 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 that wavefront p.. allel 

processing (WPP) is used to encode a picture, wherein when the syntax e • i ent 

indicates that WPP is used to encode the picture, each coding tree bloc (CTB) row of 

the picture forms a single tile; 

perform WPP to generate a plurality of sub-streams, eac 	.f the sub-streams 

including a consecutive series of bits that represents one oft 	CTB rows, wherein none 

of the sub-streams contains coded bits of more than one ti 	and 

generate a coded slice network abstraction laye 	AL) unit that includes the 

plurality of sub-streams. 

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

receiving a bitstream that includes 	coded slice network abstraction layer 

(NAL) unit, the coded slice NAL unit 	chiding a plurality of sub-streams, each of the 

sub-streams including a consecutiv —cries of bits that represents one row of coding tree 

blocks (CTBs) in a slice of a pier. e. 	' 

determining, based o 	' syntax element in the bitstream, that the slice is encoded 

using wavcfront parallel p !ceasing (WPP), wherein when the syntax element indicates 

that WPP is used to en.. do the picture, each CTB row of the picture forms a single tile 

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

decodin! 4 e slice using WPP. 

18. T 	method of claim 17, wherein the coded slice NAL unit includes a slice 

header .' d slice data, and the method further comprises determining, based at least in 

p 

	

	en 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 element 

and the slice header includes a second syntax element and a third syntax element an 	he 

method further comprises: 

determining, based on the second syntax element, how many offset sy. • 

elements are in the plurality of offset syntax elements; 

determining, based on the third syntax element, a length, in bits • f the offset 

syntax elements; and 

parsing, based at least in part on how many offset syntax = ements are in the 

plurality of offset syntax elements and the length, in bits, oft 	offset syntax elements, 

the offset syntax elements from the bitstream. 

20, 	The method of claim 18, further comprising, 	etermining, based at least in part 

on the offset syntax elements, positions in memo 	of the sub-streams. 

21. The method of claim 17, wherein 	bitstream includes a picture parameter set 

(PPS) that includes the syntax element 	at indicates that WPP is used to encode the 

picture. 

22. The method of claim 	wherein the bitstream includes a sequence parameter 

set (SPS) that includes the 	max element that indicates that WPP is used to encode the 

picture. 

23. The meth' : of claim 17, wherein decoding the slice using WPP comprises: 

in res • . se to determining that a first CTB is separated from a left boundary of 

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 f st CTB, one or more syntax elements of a second CTB, the second CTR being 

a. 	cent to the left boundary of the picture and one row of CTBs lower than the first 

CTR, 

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

computing device. 
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25. A computing device that comprises one or more processors configured to: 

receive a 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 codin 	tree 

blocks (CTBs) in a slice of a picture; 

determine, based on one or more syntax elements in the bitstre.. 	that the slice 

is encoded using wavefront parallel processing (WPP), wherein whe the syntax 

element indicates that WPP is used to encode the picture, each C ': row of the picture 

forms a single tile and none of the sub-streams contains code. . its of more than one tile; 

and 

decode the slice using WIT. 

26. The computing device of claim 25, whe ' the coded slice NAL unit includes a 

slice header and slice data, and the one or mo 	processors are further configured to 

determine, based at least in part on the s 	, 	element that indicates that the slice is 

encoded using WPP, that the coded she 	AL unit includes a plurality of offset syntax 

elements that indicate positions wi 	the slice data of the sub-streams. 

27. The computing devi • .f claim 26, wherein the syntax element is a first syntax 

element and the slice bead 	includes a second syntax element and a third syntax 

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

the plurality of offs_ syntax elements, the third syntax element indicating a length, in 

bits, of the offse . yntax elements; and 

the o 	or more processors are configured to parse, based at least in part on the 

second an. hird 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 that a first CTB is separated fro 	left 

boundary of the picture by a single CTB, context variables associated 	th the first 

CTB; and 

entropy decode, based at least in part on the context van 	es associated with the 

first CTB, one or more syntax elements of a second CTB, the -cond CTB being 

adjacent to the left boundary of the picture and one row of Ills lower than the first 

CTB. 

31. The computing device of claim 25, whe = 	the computing device is a mobile 

computing device. 

32. A computing device that comp '.es: 

means for receiving a bitstre•41 that includes a coded slice network abstraction 

layer (NAL) unit, the coded slit- 	AL unit including a plurality of sub-streams, each of 

the sub-streams including a c• secutive series of bits that represents one row of coding 

tree blocks (CTBs) in a sl • 	of a picture; 

means for dct 	fining, based on one or more syntax elements in the bitstream, 

that the slice is enc !Jed using wavefront parallel processing (WPP), wherein when the 

syntax element • i icates that WPP is used to encode the picture, each CTB row of the 

picture forms 	single tile and none of the sub-streams contains coded bits of more than 

one tile; - i • 

eans for decoding the slice using WPP. 
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33. 	A computer-readable storage medium that stores instructions that, when 

executed by one or more processors of a computing device, configure the compu 	g 

device to: 

receive a bitstream that includes a coded slice NAL unit, the code. . ice network 

abstraction layer (NAL) unit including a plurality of sub-streams, each • 	the sub- 

streams including a consecutive series of bits that represents one ro 	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), w 	in when the syntax 

element indicates that WPP is used to encode the plena' , each CTB row of the picture 

forms a single tile and none of the sub-streams co 	s 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. 


