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WHAT IS CLAIMED IS: 

1. 	A method of encoding video data comprising: 

encoding a group of pictures that includes a clean decoding refresh (CD'  

picture and one or more potentially unnecessary pictures; 

determining if any of the one or more potentially unnecessary pic 	s is a 

dependent picture; 

determining if the dependent picture is decodable in the case 	at the CDR 

picture is used for random access; and 

signaling a syntax element indicating that the depende' picture is determined to 

be decodable in the case that the CDR picture is used for r. dom access. 

2. The method of claim 1, wherein the one or 	e potentially unnecessary pictures 

follow the CDR picture in decoding order and pre 	de the CDR picture in display order. 

3. The method of claim 1, wherein the 	pendent picture is used for inter- 

prediction of at least one picture that foll 	s the CDR picture in both decoding order 

and display order. 

4. The method of claim 1, rather comprising signaling the syntax element in a 

network abstraction layer un 	wherein the network abstraction layer unit includes at 

least one of a slice header nd a picture level supplemental enhancement information 

(SEI) message. 

5. The meth,  i of claim 1, further comprising signaling the syntax element in a file 

format contai 	for the one or more potentially unnecessary pictures. 

6.method of decoding video data comprising: 

receiving a group of pictures including a clean decoding refresh (CDR) picture 

a 	one or more potentially unnecessary pictures; and 

receiving a syntax element indicating whether or not any of the one or more 

potentially unnecessary pictures is a dependent picture that is decodable in the case that 

a request for random access to the CDR picture is received. 
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7. The method of claim 6, further comprising: 

receiving a request for random access to the CDR picture; 

decoding the CDR picture in response to the request for random access; and 

decoding the dependent picture corresponding to the received syntax ele 	nt. 

8. The method of claim 7, further comprising: 

skipping decoding for any of the one or more potentially unnec 	sary pictures 

that are not indicated to be dependent pictures by the received synta element. 

9. The method of claim 6, wherein the one or more po e 	ally unnecessary pictures 

follow the CDR picture in decoding order and precede the ' P R picture in display order. 

10. The method of claim 6, further comprising u 	g the dependent picture for inter- 

prediction of at least one picture that follows the "`II R picture in both decoding order 

and display order. 

11. The method of claim 6, further c 	prising receiving the syntax in a network 

abstraction layer unit, wherein the ne 	ork abstraction layer unit includes at least one of 

a slice header and a picture level 	pp emental enhancement information (SE1) message. 

12. The method of clai I 0 wherein the syntax element is stored in a file format 

container for the one or r ore potentially unnecessary pictures. 

13. An appa a 	configured to encode video data comprising: 

a video 	coder configured to: 

encode a group of pictures that includes a clean decoding refresh (CDR) 

p 	ure and one or more potentially unnecessary pictures; 

determine if any of the one or more potentially unnecessary pictures is a 

dependent picture; 

determine if the dependent picture is decodable in the case that the CDR 

picture is used for random access; and 

signal a syntax element indicating that the dependent picture is 

determined to be decodable in the case that the CDR picture is used for random 

access. 
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14. The apparatus of claim 13, wherein the one or more potentially unnecessary 

pictures follow the CDR picture in decoding order and precede the CDR picture in 

display order. 

15. The apparatus of claim 13, wherein the dependent picture is used f 	inter- 

prediction of at least one picture that follows the CDR picture in both d' od ng order 

and display order. 

16. The apparatus of claim 13, wherein the video encoder '..'further configured to 

signal the syntax element in a network abstraction layer un 	wherein the network 

abstraction layer unit includes at least one of a slice heat 	and a picture level 

supplemental enhancement information (SEI) messa 

17. The apparatus of claim 13, wherein the 	deo encoder is further configured to 

signal the syntax element in a file format co 	a ner for the one or more potentially 

unnecessary pictures. 

18. An apparatus configured to f decode video data comprising: 

a video decoder configured to: 

receive a gro 	of pictures including a clean decoding refresh (CDR) 

picture and one or. ore potentially unnecessary pictures; and 

receive 	syntax element indicating whether or not any of the one or 

more potent';` y unnecessary pictures is a dependent picture that is decodable 

the case 	at a request for random access to the CDR picture is received. 

in 

19. T 	apparatus of claim 18, wherein the video decoder is further configured to: 

ceive a request for random access to the CDR picture; 

decode the CDR picture in response to the request for random access; and 

decode the dependent picture corresponding to the received syntax element. 

20. The apparatus of claim 19, wherein the video decoder is further configured to: 

skip decoding for any of the one or more potentially unnecessary pictures that 

are not indicated to be dependent pictures by the received syntax element. 
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21. The apparatus of claim 18, wherein the one or more potentially unnecessary 

pictures follow the CDR picture in decoding order and precede the CDR picture in  

display order. 

22. The apparatus of claim 18, wherein the video decoder is further co 	igured to 

use the dependent picture for inter-prediction of at least one picture tha 	ollows the 

CDR picture in both decoding order and display order. 

23. The apparatus of claim 18, wherein the video decoder 	further configured to 

receive the syntax element in a network abstraction layer u 	t, wherein the network 

abstraction layer unit includes at least one of a slice hea. r and a picture level 

supplemental enhancement information (SE1) messa 	. 

24. The apparatus of claim 18, wherein the 	tax element is stored in a file format 

container for the one or more potentially un 	cessary pictures. 

25. An apparatus configured to en fide video data comprising: 

means for encoding a grou p • f pictures that includes a clean decoding refresh 

(CDR) picture and one or more 	otentially unnecessary pictures; 

means for determini 	if any of the one or more potentially unnecessary pictures 

is a dependent picture; 

means for detefining if the dependent picture is decodable in the case that the 

CDR picture is use 	or random access; and 

means fo 	ignaling a syntax element indicating that the dependent picture is 

determined to 	e decodable in the case that the CDR picture is used for random access. 

26. e apparatus of claim 25, wherein the one or more potentially unnecessary 

pie 	s follow the CDR picture in decoding order and precede the CDR picture in 

di 	ay order. 

27. The apparatus of claim 25, wherein the dependent picture is used for inter-

prediction of at least one picture that follows the CDR picture in both decoding order 

and display order. 
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28. The apparatus of claim 25, further comprising: 

means for signaling the syntax element in a network abstraction layer unit, 

wherein the network abstraction layer unit includes at least one of a slice header 	d a 

picture level supplemental enhancement information (SEI) message. 

29. The apparatus of claim 25, further comprising: 

means for signaling the syntax element in a file format conta 	er for the one or 

more potentially unnecessary pictures. 

30. A apparatus configured to decode video data comprising: 

means for receiving a group of pictures includin 	'. clean decoding refresh 

(CDR) picture and one or more potentially unnecess 	pictures; and 

means for receiving a syntax element incli 	ing whether or not any of the one or 

more potentially unnecessary pictures is a dep 	dent picture that is decodable in the 

case that a request for random access to the 	R picture is received. 

31. The apparatus of claim 30, fu 	er comprising: 

means for receiving a requ 	for random access to the CDR picture; 

means for decoding the ''`OR picture in response to the request for random 

access; and 

means for decodi 	the dependent picture corresponding to the received syntax 

element. 

32. The appa,<stus of claim 31, further comprising: 

mean 	or skipping decoding for any of the one or more potentially unnecessary 

pictures th 	are not indicated to be dependent pictures by the received syntax element. 

33. The apparatus of claim 30, wherein the one or more potentially unnecessary 

p;•' res follow the CDR picture in decoding order and precede the CDR picture in 

display order. 
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34. The apparatus of claim 30, further comprising means for using the dependent 

picture for inter-prediction of at least one picture that follows the CDR picture in both 

decoding order and display order. 

35. The apparatus of claim 30, further comprising means for receiving the 	ntax 

element in a network abstraction layer unit, wherein the network abstractio 	layer unit 

includes at least one of a slice header and a picture level supplemental e 	ancement 

information (SET) message. 

36. The apparatus of claim 30, wherein the syntax element 	stored in a file format 

container for the one or more potentially unnecessary pictur 	. 

37. A computer-readable medium storing instrucf.ns for causing a processor 

configured to encode video data to: 

encode a group of pictures that includes 	clean decoding refresh (CDR) picture 

and one or more potentially unnecessary pic 	res; 

determine if any of the one or mo 	potentially unnecessary pictures is a 

dependent picture; 

determine if the dependent 	c ure is decodable in the case that the CDR picture 

is used for random access; and 

signal a syntax eleme> indicating that the dependent picture is determined to be 

decodable in the case that 	e CDR picture is used for random access. 

38. The comput 	-readable medium of claim 37, wherein the one or more potentially 

unnecessary pict 	es follow the CDR picture in decoding order and precede the CDR 

picture in dis 	ay order. 

39. e computer-readable medium of claim 37, wherein the dependent picture is 

uses 	or inter-prediction of at least one picture that follows the CDR picture in both 

d 	oding order and display order. 
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40. The computer-readable medium of claim 37, further comprising instructions for 

causing a processor to signal the syntax clement in a network abstraction layer unit, 

wherein the network abstraction layer unit includes at least one of a slice header and 

picture level supplemental enhancement information (SEI) message. 

41. The computer-readable medium of claim 37, further comprising ins 	ctions for 

causing a processor to signal the syntax element in a file format contain 	for the one or 

more potentially unnecessary pictures. 

42. A computer-readable medium storing instructions for c 	sing a processor 

configured to decode video data to: 

receive a group of pictures including a clean deco 	ng refresh (CDR) picture and 

one or more potentially unnecessary pictures; and 

receive a syntax element indicating whethe 	not any of the one or more 

potentially unnecessary pictures is a dependent p cture that is decodable in the case that 

--a request for random access to the CDR pic 	is received. 

43. The computer-readable mediu 	f claim 42, the instructions further causing the 

processor to: 

receive a request for rand 	access to the CDR picture; 

decode the CDR pictu 	in response to the request for random access; and 

decode the depende 	picture corresponding to the received syntax element. 

44. The compute 	eadable medium of claim 43, the instructions further causing the 

processor to: 

skip  deeding for any of the one or more potentially unnecessary pictures that 

are not ind 	ed to be dependent pictures by the received syntax element. 

45. f he computer-readable medium of claim 42, wherein the one or more potentially 

essary pictures follow the CDR picture in decoding order and precede the CDR 

cture in display order. 
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46. The computer-readable medium of claim 42, further comprising instructions for 

causing a processor to use the dependent picture for inter-prediction of at least one 

picture that follows the CDR picture in both decoding order and display order. 

47. The computer-readable medium of claim 42, further comprising instrw ions for 

causing a processor to receive the syntax element in a network abstraction 	yer unit, 

wherein the network abstraction layer unit includes at least one of a slit 	eader and a 

picture level supplemental enhancement information (SET ) message. 

48. The computer-readable medium of claim 42, wherein 	syntax element is 

stored in a file format. 
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WHAT IS CLAIMED IS: 

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

encoding, with a video encoder, a group of pictures that includes a random access 

picture and one or more potentially unnecessary pictures that precede the random access 

picture in display order; 

determining, with the video encoder, if any of the one or more potentially 

unnecessary pictures is decodable in the case that the random access picture is used for 

random access; and 

signaling, with the video encoder, a syntax element in a network abstraction layer 

(NAL) unit header indicating whether or not one of the potentially unnecessary pictures is 

determined to be decodable in the case that the random access picture is used for random 

access. 

2. The method of claim I, wherein the one or more potentially unnecessary pictures 

precede the random access picture in display order. 

3. The method of claim 1, further comprising: 

determining, with the video encoder, if any of the one or more potentially 

unnecessary pictures determined to be decodable is a dependent picture, wherein the 

dependent picture is used for inter-prediction of at least one picture that follows the 

random access picture in both decoding order and display order. 

4. The method of claim 1, further comprising signaling, with the video encoder, the 

syntax element in a file format container for the one or more potentially unnecessary 

pictures. 

5. A method of decoding video data, the method comprising: 

receiving, with a video decoder, a group of pictures including a random access 

picture and one or more potentially unnecessary pictures that precede the random access 

picture in display order; and 

receiving, with the video decoder, a syntax element in a network abstraction layer 

(NAL) unit header indicating whether or not one of the potentially unnecessary pictures is 
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decodable in the case that a request for random access to the random access picture is 

received. 

6. The method of claim 5, further comprising: 

receiving, with the video decoder, a request for random access to the random 

access picture; 

decoding, with the video decoder, the random access picture in response to the 

request for random access; and 

decoding, with the video decoder, the one potentially unnecessary picture 

according to the received syntax element. 

7. The method of claim 6, further comprising: 

skipping, with the video decoder, decoding for the one potentially unnecessary 

picture if the one potentially unnecessary picture is indicated to be not decodable by the 

received syntax element. 

8. The method of claim 5, wherein the one or more potentially unnecessary pictures 

precede the random access picture in display order. 

9. The method of claim 5, further comprising determining, with the video decoder, if 

any of the one or more potentially unnecessary pictures determined to be decodable is a 

dependent picture, and using the dependent picture for inter-prediction of at least one 

picture that follows the random access picture in both decoding order and display order. 

10. The method of claim 5, wherein the syntax element is stored in a file format 

container for the one or more potentially unnecessary pictures. 

11. An apparatus configured to encode video data, the apparatus comprising: 

a memory configured to store video data; and 

a video encoder configured to: 

encode a group of pictures, wherein the group of pictures includes a 

random access picture and one or more potentially unnecessary pictures that 

precede the random access picture in display order; 
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determine if any of the one or more potentially unnecessary pictures is 

decodable in the case that the random access picture is used for random access; 

and 

signal a syntax element in a network abstraction layer (NAL) unit header 

indicating whether or not one of the potentially unnecessary pictures is determined 

to be decodable in the case that the random access picture is used for random 

access. 

12. The apparatus of claim 11, wherein the one or more potentially unnecessary 

pictures precede the random access picture in display order. 

13. The apparatus of claim 11, wherein the video encoder is further configured to 

determine if any of the one or more potentially unnecessary pictures determined to be 

decodable is a dependent picture, wherein the dependent picture is used for inter-

prediction of at least one picture that follows the random access picture in both decoding 

order and display order. 

14. The apparatus of claim 11, wherein the video encoder is further configured to 

signal the syntax element in a file format container for the one or more potentially 

unnecessary pictures. 

15. An apparatus configured to decode video data, the apparatus comprising: 

a memory configured to store video data; and 

a video decoder configured to: 

receive a group of pictures, wherein the group of pictures includes a 

random access picture and one or more potentially unnecessary pictures that 

precede the random access picture in display order; and 

receive a syntax element in a network abstraction layer (NAL) unit header 

indicating whether or not one of the potentially unnecessary pictures is decodable 

in the case that a request for random access to the random access picture is 

received. 

16. The apparatus of claim 15, wherein the video decoder is further configured to: 

receive a request for random access to the random access picture; 
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decode the random access picture in response to the request for random access; 

and 

decode the one potentially unnecessary picture according to the received syntax 

element. 

17. The apparatus of claim 16, wherein the video decoder is further configured to: 

skip decoding for the one potentially unnecessary picture if the one potentially 

unnecessary picture is indicated to be not decodable by the received syntax element. 

18. The apparatus of claim 15, wherein the one or more potentially unnecessary 

pictures precede the random access picture in display order. 

19. The apparatus of claim 15, wherein the video decoder is further configured to 

determine if any of the one or more potentially unnecessary pictures determined to be 

decodable is a dependent picture, and use the dependent picture for inter-prediction of at 

least one picture that follows the random access picture in both decoding order and 

display order. 

20. The apparatus of claim 15, wherein the syntax element is stored in a file format 

container for the one or more potentially unnecessary pictures. 

21. An apparatus configured to encode video data, the apparatus comprising: 

means for encoding a group of pictures that includes a random access picture and 

one or more potentially unnecessary pictures that precede the random access picture in 

display order; 

means for determining if any of the one or more potentially unnecessary pictures 

is decodable in the case that the random access picture is used for random access; and 

means for signaling a syntax element in a network abstraction layer (NAL) unit 

header indicating whether or not one of the potentially unnecessary pictures is determined 

to be decodable in the case that the random access picture is used for random access. 

22. The apparatus of claim 21, wherein the one or more potentially unnecessary 

pictures precede the random access picture in display order. 
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23. The apparatus of claim 21, further comprising: 

means for determining if any of the one or more potentially unnecessary pictures 

determined to be decodable is a dependent picture, wherein the dependent picture is used 

for inter-prediction of at least one picture that follows the random access picture in both 

decoding order and display order. 

24. The apparatus of claim 21, further comprising: 

means for signaling the syntax element in a file format container for the one or 

more potentially unnecessary pictures. 

25. An apparatus configured to decode video data, the apparatus comprising: 

means for receiving a group of pictures including a random access picture and one 

or more potentially unnecessary pictures that precede the random access picture in display 

order; and 

means for receiving a syntax element in a network abstraction layer (NAL) unit 

header indicating whether or not one of the potentially unnecessary pictures is decodable 

in the case that a request for random access to the random access picture is received. 

26. The apparatus of claim 25, further comprising: 

means for receiving a request for random access to the random access picture; 

means for decoding the random access picture in response to the request for 

random access; and 

means for decoding the one potentially unnecessary picture according to the 

received syntax element. 

27. The apparatus of claim 26, further comprising: 

means for skipping decoding for the one potentially unnecessary picture if the one 

potentially unnecessary picture that is indicated to be not decodable by the received 

syntax element. 

28. The apparatus of claim 25, wherein the one or more potentially unnecessary 

pictures precede the random access picture in display order. 

29. The apparatus of claim 25, further comprising: 
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means for determining if any of the one or more potentially unnecessary pictures 

determined to be decodable is a dependent picture; and 

means for using the dependent picture for inter-prediction of at least one picture 

that follows the random access picture in both decoding order and display order. 

30. The apparatus of claim 25, wherein the syntax element is stored in a file format 

container for the one or more potentially unnecessary pictures. 

31. A non-transitory computer-readable medium storing instructions for causing one 

or more processors of a device to perform a method according to any one of claims 1 to 

10 when executed by the one or more processors. 

32. The non-transitory computer-readable medium of claim 31, when dependent on 

any one of claims 6 to 10, wherein the syntax element is stored in a file format. 

33. The method of claim 1 or 5, wherein the random access picture is a clean 

decoding refresh (CDR) picture. 

34. The apparatus of any one of claims 11, 15, 21 or 25, wherein the random access 

picture is a clean decoding refresh (CDR) picture. 

35. The non-transitory computer-readable medium of claim 31, wherein the random 

access picture is a clean decoding refresh (CDR) picture. 


