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WHAT IS CLAIMED IS: 

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

storing one or more decoding units of video data in a coded picture buffe 

(CPB); 

obtaining a respective buffer removal time for the one or more deco• ng units; 

removing the decoding units from the CPB in accordance with t obtained 

buffer removal time for each of the decoding units; 

determining whether the CPB operates at access unit level r sub-picture level; 

and 

coding video data corresponding to the removed de' ding units, 

wherein, if the CPB operates at access unit level oding the video data 

comprises coding access units comprised in the deco mg units; and 

wherein, if the CPB operates at sub-pictu level, coding the video data 

comprises coding subsets of access units com' ised in the decoding units. 

2. The method of claim 1, wherei i etermining whether the CPB operates at access 

unit level or sub-picture level comp es: 

determining that the CPB .perates at access unit level if a sub-picture coded 

picture buffer preferred flag s a value of zero or if a sub-picture coded picture buffer 

parameters present flag h a value of zero; and 

determining th the CPB operates at sub-picture level if both the sub-picture 

coded picture buffe referred flag has a value of one and the sub-picture coded picture 

buffer paramcte present flag has a value of one. 

3. T method of claim 2, further comprising receiving the value for the sub-

pictur. oded picture buffer preferred flag. 

The method of claim 2, further comprising setting a value of zero for the sub-

picture coded picture buffer preferred flag if a value for the sub-picture coded picture 

buffer preferred flag is not received. 
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5. The method of claim 2, further comprising receiving the value for the sub-

picture coded picture buffer parameters present flag. 

6. The method of claim 1, further comprising: 

receiving the one or more decoding units of video data in a continuous coding 

order, 

wherein storing the one or more decoding units of video data in t CPB 

comprises storing the one or more decoding units of video data in the ontinuous 

decoding order in the CPB. 

7. The method of claim 1, wherein obtaining the respe' ve buffer removal time for 

the one or more decoding units comprises receiving a re .ective signaled value 

indicative of the respective buffer removal time for east one of the decoding units. 

8. The method of claim 7, wherein the sir,algid value indicative of the buffer 

removal time for the at least one of the dec ding units comprises a signaled value 

indicative of a number of network abstr ction layer (NAL) units comprised by the at 

least one of the decoding units. 

9. The method of claim wherein the one or more decoding units comprise 

respective sub-pictures, th• method further comprising receiving a signaled value 

indicative of a byte ali 

data. 

ment of at least one sub-picture within a larger set of the video 
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10. 	A device for coding video data, the device comprising a video coder configured 

to: 

store one or more decoding units of video data in a coded picture buffer (CPB 

obtain a respective buffer removal time for the one or more decoding units-

remove the decoding units from the CPB in accordance with the obtain- buffer 

removal time for each of the decoding units; 

determine whether the CPB operates at access unit level or sub-p Lure level; and 

code video data corresponding to the removed decoding units 

wherein, if the CPB operates at access unit level, to code t video data, the 

video coder is further configured to code access units compris- in the decoding units; 

and 

wherein, if the CPB operates at sub-picture leve o code the video data, the 

video coder is further configured to code subsets of ; cess units comprised in the 

decoding units. 

11. The device of claim 10, wherein, t s i etermine whether the CPB operates at 

access unit level or sub-picture level, t video coder is further configured to: 

determine that the CPB ope es at access unit level if a sub-picture coded 

picture buffer preferred flag has value of zero or if a sub-picture coded picture buffer 

parameters present flag has a alue of zero; and 

determine that the PB operates at sub-picture level if both the sub-picture 

coded picture buffer p erred flag has a value of one and the sub-picture coded picture 

buffer parameters -sent flag has a value of one. 

12. The vice of claim 11, wherein the video coder is further configured to receive 

the value or the sub-picture coded picture buffer preferred flag. 

13 	The device of claim 11, wherein the video coder is further configured to set a 

alue of zero for the sub-picture coded picture buffer preferred flag if a value for the 

sub-picture coded picture buffer preferred flag is not received. 
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14. The device of claim 11, wherein the video coder is further configured to receive 

the value for the sub-picture coded picture buffer parameters present flag. 

15. The device of claim 10, wherein the video coder is further configured to: 

receive the one or more decoding units of video data in a continuous de ding 

order, 

wherein storing the one or more decoding units of video data in 

comprises storing the one or more decoding units of video data in the ontinuous 

decoding order in the CPB. 

16. 	The device of claim 10, wherein obtaining the resp ive buffer removal time for 

the one or more decoding units comprises receiving a r ective signaled value 

indicative of the respective buffer removal time for east one of the decoding units. 

17. The device of claim 16, wherein the s' alcd value indicative of the buffer 

removal time for the at least one of the de ding units comprises a signaled value 

indicative of a number of network abs ction layer (NAL) units comprised by the at 

least one of the decoding units. 

18. The device of claim , wherein the one or more decoding units comprise 

respective sub-pictures a, 4 the video coder is further configured to receiving a signaled 

value indicative of a b e alignment of at least one sub-picture within a larger set of the 

video data. 

19. 	The 

0 

vice of claim 10, wherein the device comprises at least one of: 

more integrated circuits; 

one or more microprocessors; and 

a wireless communication device that includes the video coder. 
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20. An apparatus for coding video data, the apparatus comprising: 

means for storing one or more decoding units of video data in a coded picture 

buffer (CPB); 

means for obtaining a respective buffer removal time for the one or more 

decoding units; 

means for removing the decoding units from the CPB in accordance ith the 

obtained buffer removal time for each of the decoding units; 

means for determining whether the CPB operates at access un level or sub-

picture level; and 

means for coding video data corresponding to the remo ed decoding units, 

wherein, if the CPB operates at access unit level, th means for coding the video 

data comprises means for coding access units comprise n the decoding units; and 

wherein, if the CPB operates at sub-picture 1 el the means for coding the video 

data comprises means for coding subsets of acce units comprised in the decoding 

units. 

21. The apparatus of claim 20, whe' in the means for determining whether the CPB 

operates at access unit level or sub- cture level comprises: 

means for determining t the CPB operates at access unit level if a sub-picture 

coded picture buffer preferre ag has a value of zero or if a sub-picture coded picture 

buffer parameters present ag has a value of zero; and 

means for dete fining that the CPB operates at sub-picture level if both the sub-

picture coded pictu' buffer preferred flag has a value of one and the sub-picture coded 

picture buffer p ameters present flag has a value of onc. 

22. T' apparatus of claim 21, further comprising means for receiving the value for 

the s picture coded picture buffer preferred flag. 

3. 	The apparatus of claim 21, further comprising means for setting a value of zero 

for the sub-picture coded picture buffer preferred flag if a value for the sub-picture 

coded picture buffer preferred flag is not received. 
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24. The apparatus of claim 21, further comprising means for receiving the value for 

the sub-picture coded picture buffer parameters present flag. 

25. The apparatus of claim 20, further comprising: 

means for receiving the one or more decoding units of video data in a c. tinuous 

decoding order, 

wherein the means for storing the one or more decoding units of deo data in 

the CPB comprises means for storing the one or more decoding units video data in 

the continuous decoding order in the CPB. 

26. The apparatus of claim 20, wherein the means for o aining the respective buffer 

removal time for the one or more decoding units compr s means for receiving a 

respective signaled value indicative of the respectiv uffer removal time for at least 

one of the decoding units. 

27. The apparatus of claim 26, wherei 	e signaled value indicative of the buffer 

removal time for the at least one of the ecoding units comprises a signaled value 

indicative of a number of networktraction layer (NAL) units comprised by the at 

least one of the decoding units. 

28. The apparatus of im 20, wherein the one or more decoding units comprise 

respective sub-picture the apparatus further comprising means for receiving a signaled 

value indicative of byte alignment of at least one sub-picture within a larger set of the 

video data. 

29. T e apparatus of claim 20, wherein the apparatus comprises at least one of: 

one or more integrated circuits; 

one or more microprocessors; and 

a wireless communication device that includes a video coding device. 
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30. A computer program product comprising a computer-readable storage medium 

comprising instructions stored thereon that, if executed, cause a processor to: 

store one or more decoding units of video data in a coded picture buffer (CPB 

obtain a respective buffer removal time for the one or more decoding units• 

remove the decoding units from the CPB in accordance with the obtain-4 buffer 

removal time for each of the decoding units; 

determine whether the CPB operates at access unit level or sub-p' ture level; and 

code video data corresponding to the removed decoding units 

wherein, if the CPB operates at access unit level, coding t video data 

comprises coding access units comprised in the decoding units• and 

wherein, if the CPB operates at sub-picture level, co. ing the video data 

comprises coding subsets of access units comprised in t - decoding units. 

31. The computer program product of claim 3 , wherein determining whether the 

CPB operates at access unit level or sub-pictu level comprises: 

determining that the CPB operates access unit level if a sub-picture coded 

picture buffer preferred flag has a valu- I f zero or if a sub-picture coded picture buffer 

parameters present flag has a value zero; and 

determining that the CP perates at sub-picture level if both the sub-picture 

coded picture buffer preferre ag has a value of one and the sub-picture coded picture 

buffer parameters present ag has a value of one. 

32. The compu program product of claim 31, wherein the instructions further 

cause the procc r to receive the value for the sub-picture coded picture buffer 

preferred fla 

33. he computer program product of claim 31, wherein the instructions further 

ca 	e the processor to set a value of zero for the sub-picture coded picture buffer 

referred flag if a value for the sub-picture coded picture buffer preferred flag is not 

received. 
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34. The computer program product of claim 31, wherein the instructions further 

cause the processor to receive the value for the sub-picture coded picture buffer 

parameters present flag. 

35. The computer program product of claim 30, wherein the instructions fu e 

cause the processor to: 

receive the one or more decoding units of video data in a continu • s decoding 

order, 

wherein storing the one or more decoding units of video d- a in thc CPB 

comprises storing the one or more decoding units of video dat n the continuous 

decoding order in the CPB. 

36. The computer program product of claim 30, erein obtaining the respective 

buffer removal time for the one or more decodin nits comprises receiving a respective 

signaled value indicative of thc respective buf' removal time for at least one of the 

decoding units. 

37. The computer program prod t of claim 36, wherein the signaled value 

indicative of the buffer removal 	e for the at least one of the decoding units comprises 

a signaled value indicative of number of network abstraction layer (NAL) units 

comprised by the at least e of the decoding units. 

38. The compu program product of claim 30, wherein the one or more decoding 

units comprise r' pective sub-pictures, the method further comprising receiving a 

signaled val indicative of a byte alignment of at least one sub-picture within a larger 

set of the ideo data. 
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CLAIMS 

Claim 1: 	A method of coding video data, the method comprising: 

determining a value of at least one flag based on a sub-picture coded picture buffer 

preferred flag and a sub-picture coded picture buffer parameters present flag, the value of the 

sub-picture coded picture buffer preferred flag being one of externally-specified or set to zero 

when not externally-specified and the sub-picture coded picture buffer parameters present flag 

being indicative of whether parameters needed for coding subsets of access units are present; 

determining, based on the value of the at least one flag, whether a coded picture buffer 

(CPB) operates at an access unit level or at a sub-picture level; and 

based on a determination that the CPB operates at the access unit level: 

determining that decoding units stored in the CPB comprise access units, 

removing, from the CPB, a decoding unit comprising a respective access unit, and 

coding the removed decoding unit that comprises the 

respective access unit; or 

based on a determination that the CPB operates at the sub-picture level: 

determining that decoding units stored in the CPB comprise subsets of access 

units, 

removing, from the CPB, a decoding unit comprising a subset of a respective 

access unit, and 

coding the removed decoding unit that comprises the subset of the respective 

access unit. 

Claim 2: 	The method of claim 1, further comprising determining the value for the sub-

picture coded picture buffer preferred flag. 

Claim 3: 	The method of claim 1, further comprising setting the value of the sub-picture 

coded picture buffer preferred flag to zero (0) based on the value for the sub-picture coded 

picture buffer preferred flag not being externally-specified. 
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Claim 4: 	The method of claim 1, further comprising determining the value for the sub-

picture coded picture buffer parameters present flag. 

Claim 5: 	The method of claim 1, 

setting the value of the at least one flag to one (1) based on the sub-picture coded picture 

buffer preferred flag and the sub-picture coded picture buffer parameters present flag being set to 

respective values of one (1), 

wherein the value of one (1) for the at least one flag indicates that the CPB operates at the 

sub-picture level. 

Claim 6: 	The method of claim 1, 

setting the value of the at least one flag to zero (0) based on at least one of the sub-picture 

coded picture buffer preferred flag or the sub-picture coded picture buffer parameters present 

flag being set to a value of zero (0), 

wherein the value of zero (0) for the at least one flag indicates that the CPB operates at 

the access unit level. 
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Claim 7: 	A device for coding video data, the device comprising: 

a memory configured to store at least a portion of the video data; and 

a video coder for processing the portion of the video data, the video coder being 

configured to: 

determine a value of at least one flag based on a sub-picture coded picture buffer 

preferred flag and a sub-picture coded picture buffer parameters present flag, the value of the 

sub-picture coded picture buffer preferred flag being one of externally-specified or set to zero 

when not externally-specified and the sub-picture coded picture buffer parameters present flag 

being indicative of whether parameters needed for coding subsets of access units are present; 

determine, based on the value of the at least one flag, whether a coded picture buffer 

(CPB) operates at an access unit level or at a sub-picture level; and 

based on a determination that the CPB operates at the access unit level: 

determine that decoding units stored in the CPB comprise access units, 

remove, from the CPB, a decoding unit comprising a respective access unit, and 

code the removed decoding unit that comprises the respective access unit; or 

based on a determination that the CPB operates at the sub-picture level: 

determine that decoding units stored in the CPB comprise subsets of access units, 

remove, from the CPB, a decoding unit comprising a subset of a respective access unit, 

and 

code the removed decoding unit that comprises the subset of the respective access unit. 

Claim 8: 	The device of claim 7, wherein the video coder is further configured to determine 

the value for the sub-picture coded picture buffer preferred flag. 

Claim 9: 	The device of claim 7, wherein the video coder is further configured to set the 

value of the sub-picture coded picture buffer preferred flag to zero (0) based on the value for the 

sub-picture coded picture buffer preferred flag not being externally-specified. 

Claim 10: 	The device of claim 7, wherein the video coder is further configured to determine 

the value for the sub-picture coded picture buffer parameters present flag. 
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Claim 11: 	The device of claim 7, wherein the video coder is further configured to set the 

value of the at least one flag to one (1) based on the sub-picture coded picture buffer preferred 

flag and the sub-picture coded picture buffer parameters present flag being set to respective 

values of one (1), and wherein the value of one (1) for the at least one flag indicates that the CPB 

operates at the sub-picture level. 

Claim 12: 	The device of claim 7, wherein the video coder is further configured to set the 

value of the at least one flag is set equal to zero (0) based on at least one of the sub-picture coded 

picture buffer preferred flag or the sub-picture coded picture buffer parameters present flag being 

set to a value of zero (0), and wherein the value of zero (0) for the at least one flag indicates that 

the CPB operates at the access unit level. 

Claim 13: 	The device of claim 7, wherein the device comprises at least one of: 

one or more integrated circuits; 

one or more microprocessors; 

one or more digital signal processors (DSPs); 

one or more field programmable gate arrays (FPGAs); 

a desktop computer; 

a laptop computer; 

a tablet computer; 

a phone; 

a television; 

a camera; 

a display device; 

a digital media player; 

a video game console; 

a video game device; 

a video streaming device; or 

a wireless communication device. 
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Claim 14. 	An apparatus for coding video data, the apparatus comprising: 

means for determining a value of at least one flag based on a sub-picture coded picture 

buffer preferred flag and a sub-picture coded picture buffer parameters present flag, the value of 

the sub-picture coded picture buffer preferred flag being one of externally-specified or set to zero 

when not externally-specified and the sub-picture coded picture buffer parameters present flag 

being indicative of whether parameters needed for coding subsets of access units are present; 

means for determining, based on the value of the at least one flag, whether a coded 

picture buffer (CPB) operates at an access unit level or at a sub-picture level; 

means for determining, based on a determination that the CPB operates at the access unit 

level, that decoding units stored in the CPB comprise access units; 

means for removing from the CPB, based on the determination that the CPB operates at 

the access unit level, a decoding unit comprising a respective access unit; 

means for coding, based on the determination that the CPB operates at the access unit 

level, removed decoding unit that comprises the respective access unit; 

means for determining that decoding units stored in the CPB comprise subsets of access 
units; 

means for removing from the CPB, based on a determination that the CPB operates at the 

sub-picture level, a decoding unit comprising a subset of a respective access unit; and 

means for coding, based on the determination that the CPB operates at the sub-picture 

level, the removed decoding unit that comprises the subset of the respective access unit. 

Claim 15: 	The apparatus of claim 14, further comprising means for determining the value 

for the sub-picture coded picture buffer preferred flag. 

Claim 16: 	The apparatus of claim 14, further comprising means for setting the value of the 

sub-picture coded picture buffer preferred flag to zero (0) based on the value for the sub-picture 

coded picture buffer preferred flag not being externally-specified. 

Claim 17: 	The apparatus of claim 14, further comprising means for determining the value 

for the sub-picture coded picture buffer parameters present flag. 
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Claim 18: 	The apparatus of claim 14, 

further comprising means for setting the value of the at least one flag to one (1) based on 

the sub-picture coded picture buffer preferred flag and the sub-picture coded picture buffer 

parameters present flag being set to respective values of one (1), 

wherein the value of one (1) for the at least one flag indicates that the CPB operates at the 

sub-picture level. 

Claim 19: 	The apparatus of claim 14, 

further comprising means for setting the value of the at least one flag is set equal to zero 

(0) based on at least one of the sub-picture coded picture buffer preferred flag or the sub-picture 

coded picture buffer parameters present flag being set to a value of zero (0), 

wherein the value of zero (0) for the at least one flag indicates that the CPB operates at 

the access unit level. 



74 

Claim 20: 	The apparatus of claim 14, wherein the apparatus comprises at least one of: 

one or more integrated circuits; 

one or more microprocessors; 

one or more digital signal processors (DSPs); 

one or more field programmable gate arrays (FPGAs); 

a desktop computer; 

a laptop computer; 

a tablet computer; 

a phone; 

a television; 

a camera; 

a display device; 

a digital media player; 

a video game console; 

a video game device; 

a video streaming device; or 

a wireless communication device. 
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Claim 21: 	A computer program product comprising a non-transitory computer-readable 

storage medium comprising instructions stored thereon that, if executed, cause one or more 

processors of a video coding device to: 

determine a value of at least one flag based on a sub-picture coded picture buffer 

preferred flag and a sub-picture coded picture buffer parameters present flag, the value of the 

sub-picture coded picture buffer preferred flag being one of externally-specified or set to zero 

when not externally-specified and the sub-picture coded picture buffer parameters present flag 

being indicative of whether parameters needed for coding subsets of access units are present; 

determine, based on the value of the at least one flag, whether a coded picture buffer 

(CPB) operates at an access unit level or at a sub-picture level; and 

based on a determination that the CPB operates at the access unit level: 

determine that decoding units stored in the CPB comprise access units, 

remove, from the CPB, a decoding unit comprising a respective access unit, and 

code the removed decoding unit that comprises the respective access unit; or 

based on a determination that the CPB operates at the sub-picture level: 

determine that decoding units stored in the CPB comprise subsets of access units, 

remove, from the CPB, a decoding unit comprising a subset of a respective access 

unit, and 

code the decoding unit that comprises the subset of the respective access unit. 

Claim 22: 	The computer program product of claim 21, wherein the instructions further cause 

the one or more processors to determine the value for the sub-picture coded picture buffer 

preferred flag. 

Claim 23: 	The computer program product of claim 21, wherein the instructions further cause 

the one or more processors to set the value of the sub-picture coded picture buffer preferred flag 

to zero (0) based on the value for the sub-picture coded picture buffer preferred flag not being 

received externally-specified. 
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Claim 24: 	The computer program product of claim 21, wherein the instructions further cause 

the one or more processors to determine the value for the sub-picture coded picture buffer 

parameters present flag. 

Claim 25: 	The computer program product of claim 21, 

wherein the instructions further cause the one or more processors to set the value of the at 

least one flag to one (1) based on the sub-picture coded picture buffer preferred flag and the sub-

picture coded picture buffer parameters present flag being set to respective values of one (1), and 

wherein the value of one (1) for the at least one flag indicates that the CPB operates at the 

sub-picture level. 

Claim 26: 	The computer program product of claim 21, 

wherein the instructions further cause the one or more processors to set the value of the at 

least one flag to zero (0) based on at least one of the sub-picture coded picture buffer preferred 

flag or the sub-picture coded picture buffer parameters present flag being set to a value of zero 

(0), and 

wherein the value of zero (0) for the at least one flag indicates that the CPB operates at 

the access unit level. 

Claim 27: 	The device of claim 7, further comprising a camera configured to capture at least 

a portion of the video data. 

Claim 28: 	The device of claim 7, further comprising a display configured to output at least a 

portion of the video data. 

Claim 29: 	The apparatus of claim 14, further comprising means for capturing at least a 

portion of the video data. 

Claim 30: 	The apparatus of claim 14, further comprising means for outputting at least a 

portion of the video data for display. 


