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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 (CDE/ '.
picture and one or more potentially unnceessary picturcs;
determining if any of the one or more potentially unnecessary picty s isa
dependent picture; _
determining if the dependent picture is decodable in the casey \at the CDR
picture is used for random access; and ..
signaling a syntax element indicating that the dependey icture is determined to

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

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

follow the CDR picture in decoding order and preg€de the CDR picture in display order.

3. The method of claim 1, wherein the g -pendent picture is used for inter-
prediction of at [east one picture that follgh s the CDR picture in both decoding order
and display order. '

4. The method of claim 1, ffrther comprising signaling the syntax element in a
network abstraction layer uniy wherein the network abstraction layer unit includes at
least one of a slice header hd a picture level supplemental enhancement information

(SEI) message.

5. The methg fl of claim 1, further comprising signaling the syntax e¢lement in a file

receivin.g a group of pictures including a clean decoding refresh (CDR) picture
and 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 acccess 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 eleggent.

8. The method of claim 7, further comprising: _
skipping decoding for any of the one or more potentially unnecgsary pictures

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

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

follow the CDR picture in decoding order and precede the £ DR picture in display order.

10.  The method of claim 6, further comprising ugf g the dependent picture for inter-
prediction of at least one picture that follows the DR picture in both decoding order

and display order.

11.  The method of claim 6, further cgfnprising receiving the syntax in a network
abstraction layer unit, wherein the neffvork abstraction layer unit includes at least one of

a slice header and a picture level g plemental enthancement information (SEI) message.

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

container for the one or glore potentially unnecessary pictures.

13.  An apparat conﬁ gured to encode video data comprising:
a video g configured to:
/ encode a group of pictures that includes a clean decoding refresh (CDR)
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 fg inter-
prediction of at least one picture that follows the CDR picture in both dg ding order
and display order.

16.  The apparatus of claim 13, wherein the video encoder jffurther configured to
signal the syntax element in a network abstraction layer unjf wherein the network
abstraction layer unit includes at least one of a slice heagfr and a picture level

supplemental enhancement information (SEI) messa -

17.  The apparatus of claim 13, wherein the ideo encoder is further configured to
signal the syntax element in a file format copffainer for the one or more potentially

unnecessary pictures.

18.  An apparatus configured . decode video data comprising:
a video decoder configuy fd to:
receive a growy pictures including a clean decoding refresh (CDR)
picture and one or, potentially unnecessary pictures; and
receive g yntax element indicating whether or not any of the one or
more potentifflly unnecessary pictures is a dependent picture that is decodable in

the case fat a request for random access to the CDR picture is received,

19. T pparatus of claim 18, wherein the video decoder is further configured to:
fceive 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 unnccessary pictures that

are not indicated to be dependent pictures by the received syntax element.
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21.  The apparatus of claim 18, whercin the one or more potentially unnccessary
pictures follow the CDR picture in decoding order and precede the CDR picture in
display order. g

22.  The apparatus of claim 18, wherein the video decoder is further copfigured to
use the dependent picture for inter-prediction of at least one picture thaj/ ollows the

CDR picture in both decoding order and display order.

23, The apparatus of claim 18, wherein the video decoder j# further configured to
receive the syntax element in a network abstraction layer r wherein the network
abstraction layer unit includes at least one of a slice heagfr and a picture level

supplemental enhancement information (SEI) messagg

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

container for the one or more potentially ung€cessary pictures.

25.  Anapparatus configured to .,_.-." video data comprising:

means for encoding a groupy .. pictures that includes a clean decoding refresh
(CDR) picture and one or moretentially unnecessary pictures;

means for determining any of the one or more potentially unnecessary pictures
is a dependent picture; '

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

CDR picture is usedffor random access; and

27.  The apparatus of claim 25, wherein the dependent picture is used for inter-
prediction of at Icast onc picturc that follows the CDR picturc 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, fid a

picturc level supplemental cnhancement information (SEI) message.

29, The apparatus of claim 25, further comprising:
means for signaling the syntax element in a file format contaj fer for the one or

more potentially unnecessary pictures.

30. A apparatus configured to decode video data comp'ng:

means for receiving a group of pictures includin s clean decoding refresh
(CDR) picture and one or more potentially unnecessaf . pictures; and

means for receiving a syntax element indigg ng whether or not any of the one or
more potentially unnecessary pictures is a depe dent picture that is decodable in the

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

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

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

means for decoding the @ DR picture in response to the request for random
access, and _ “

means for decodiny dependent picture corresponding to the received syntax

element.

32.  The appayfftus of claim 31, further comprising;
meansgor skipping decoding for any of the one or more potentially unnecessary

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

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

fures follow the CDR picture in decoding order and precede the CDR picture in
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34.  The apparatus of claim 30, further comprising means for using the dependent
picture for inter-prediction of at least onc picture that follows the CDR picturc in both _

decoding order and display order.

35.  The apparatus of claim 30, further comprising means for receiving the 4 yntax
clement in a network abstraction layer unit, wherein the network abstractiopf layer unit
includes at least one of a slice header and a picture level supplemental cif ancement

information (SEI) message.

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

container for the one or more potentially unnecessary pictuzgs.

37. A computer-readable medium storing instructy for causing a processor
configured to encode video data to:

encode a group of pictures that includelean decoding refresh (CDR) picture
and one or more potentially unnecessary pic 'es;

determine if any of the one or mog "potentially unnecessary pictures is a
dependent picture; .

determine if the dependent ture is decodable in the case that the CDR picture
is used for random access; and #

signal a syntax elemey f indicating that the dependent picture is determined to be

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

38.  The computg f readable medium of claim 37, wherein the one or more potentially

unnecessary picty fes follow the CDR picture in decoding order and precede the CDR
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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 insg fictions for
causing a processor to signal the syntax element in a file format containfor the one or

more potentially unnecessary pictures.

42. A computer-readable medium storing instructions for cg fsing a processor
configured to decode video data to: _

receive a group of pictures including a clean r refresh (CDR) picture and
one or more potentially unnecessary pictures; and

receive a syntax element indicating whether, ér not any of the one or more
potentially unnecessary pictures is a dependent Cture that is decodable in the case that

“a request for random access to the CDR pictyf is received.

43.  The computer-readable mediu - claim 42, the instructions further causing the
Processor to:

receive a request for randgfn access to the CDR picture;

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

decode the dependegft picture corresponding to the received syntax element.

44.  The computeyf Feadable medium of claim 43, the instructions further causin g the
processor to: _
skip degfding for any of the one or more potentially unnecessary pictures that

are not indig#ted to be dependent pictures by the received syntax element.

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

u v pictures follow the CDR picture in decoding order and precede the CDR
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46.  The computer-readable medium of claim 42, further comprising instructions for
causing a processor to usc 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 instrug tons for
causing 4 processor to receive the syntax element in a network abstraction jfyer unit,
wherein the network abstraction layer unit includes at least one of a eader and a

picture level supplemental enhancement information (SEI) message_

48.  The computer-readable medium of claim 42, wherein tl} £ 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 1s used for random

acCcess.

2. The method of claim 1, 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.

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

recetving, 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 1s 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;



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

acCeEss.

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 1s 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:

amemory 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 1s 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 1s 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 1is 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.



