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Amended Set of Claims 1 to 79
1. A method of encoding video data, the method comprising:
determining, for a current picture of the video data, a long term reference pictu
to be used when encoding at least a portion of a current picture of the video data;
determining a number of bits to be used to represent one or more least
significant bits of a picture order count value that identifies the long-term reffence
picture ;
specifying, in a sequence parameter set of a bitstream represenydtive of an
encoded version of the video data, the one or more least significan
{ order count value using the determined number of bits;
determining whether to specify one or more most siggificant bits of the picture
.. .. order count value in the bitstream;

based on the determination of whether to specify the one or more most

significant bits, specifying the most significant bity/of the picture order count valuc in a

slice header of the bitstream; and

encoding at least the portion of the gpffrent picture using the long-term reference

picture.

2, The method of ¢laim 1, whérein the picture order count value that identifics the

long-term reference picture copffprises a picture order count value that identifies a long-

term reference picture that J present in a decoded picture buffer but that is not specified

as one or mote long-terpf reference pictures in the sequence parameter set.

4, The method of ¢laim 1, further comprising specifying the determined number of
bits used 10 represent the one or more least significant bits of the picture order count

value that identifies the long-term reference picture in the bitstream.
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5. The method of claim 1, wherein determining the number of bits comprises

deterraining the number of bits to be used to represent the onc or more least significan
bits of the picture order count valuc that identifies the long-term reference picture igfthe
bitstream based on syntax elements previously delermined for one or more of
current picture and previously encoded pictures of the video data so as to avold
specifying in the bitstrcam the determined number of bits to be used to regfresent the one
or more least significant bits of the picture order count value that iden

term reference picture.

s
ST,
E !

6. (Cancelled)

7. The method of claim 1, wherein determining yhether to specify the one or more
most significant bits of the picture order count valyt comprises, when one or more least

significant bits of any other picture order countfalues that identify any other picture

stored to a decoded picture buffer to which e long-term reference picture is also stored

are the same as the determined one or mgfe least significant bits of the picture order

count value that identifies the long-tepfn reference picture, determining the one or more

most significant bits of the picture/drder count value that identiftes the long-term

reference picture to be used wh€n encoding at least the portion of the current picture,
wherein a number of the on or more least significant bits when added to & number of
the one or more most sigfiificant bits results in a fotal that is less than a total number of

bits to specify the pigure order count value,

determining the one or more least significant bits for at least one picture order
t value that identities a respective one of the other pictures stored to the decoded
picture buffer; and

determining whether the one or more least significant bits for the at least one
picture order count value that identifics the respective gne of the other pictures siored to
the decoded picture buffer is the same as the determined one or more least signitficant

bits of the picture order count value that identifies the long-term reference picture.
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10,  The method of claim 1, wherein deterimining the one or more most significant
bits of the picture order count value comprises determining the one or more most
significant bits of the picturc order count value such thal the one or more most
significant bits in combination with the determined one or more least signific
sufficient to uniquely identify the picture order count value that identifies thglong-term
referenee picture from any other picture order count value that identifies gy other

picture in the dccoded picture buffer.

2

11.  The method of claim 1, wherein the picture order countfalue comprises a delta
picture order count value computed as the difference betwepfl a picture order count
e ovalue that identifies the current picture and the picture opder count value that identifies
the long-term reference picture to be used when encoding at least the portion of the

cuiTent picture,

12, A video encoding device configuregflo encode video data, the video encoding
device comprising:

one or more processors configlired to determine, for a current picture of the
video data, a long term reference ficture 1o be used when encoding at least a portion of
a current picture of the video ghta, determine a number of bits 10 be used to represent
one or more least significagt bits of a picture order count value that identifies the long-
term reference picture ipf a bitstream representative of an encoded version of the video
data, speeify, in a sefuence parameter set of the bitstream, the one or more least
significant bits ofthe picture order count value using the determined number of bits,

determine whgther to specify one or more most significant bits of the picture order

Cture using the long-term rcference picture,
13. 'The video encoding device of claitn 12, wherein the picture order count value

that identifies the long-term reference picture comprises a picture order count value that

identifies a long-term reference picture that is present in a decoded picture buffer but
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that is not specified as one or more long-term reference pictures in a sequence parameter

set associated with the current picture,

14.  The video encoding device of claim 12, whercin the one or more processogfare
further configured to, when specifying the one or more least significant bits of phe
picture order count value that identifics the long-term reference picture in th€ bitstream,
specify an unsigned binary number having a number of bits ¢qual to the getermined
number of bits used to represent the one or more least significant bitgy/f the picture

order count valuc that identifies the long-term reference picture.

15.  The video encoding device of claim 12, wherein the/bne or more processors are
- . further configured to specify the determined number of its used to represent the one or
more least significant bits of the picture order count yflue that identifies the Jong-term

reference picture in the bitstream.

16.  The video encoding device of clainy/12, wherein the one or more processors are
further configured to, when determining/the number of bits, determine the number of
bits 1o be used to represent the one gf/more least significant bits of the picture order
count value that identifies the lond-term reference picture in the bitstream based on
syntax elements previously dgfermined for one or more of the current picture and

- previously encoded picturgf of the video data so as to avoid specifying in the bitstrcam
the determined number/Af bits to be used to represent the one or more least significant

bits of the picture opder count value that identifies the long-term reference picture.

17.

18. he video encoding device of claim 12, wherein the one or more processors are
furthfer configured to, when one or more least significant bits of any other picture order
unt values that identify any other picture stored 10 a decoded picture buffer 10 which
the long-term reference picture is also stored are the samc as the determined one or
more least significant bits of the picture order count value that identifies the long-term
reference picture, determine the one or more most significant bits of the picture order

count value that identi fies the long-term reference picture to be used when encoding at

lenst the portion of the current picture, whercin a number of the one or more least

(s]
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significant bits when added to a number of the one or more most significant bits results

in 4 tolal that is less than a total number of bits to specify the picture ordet count value .

19,  (Cancelled)

20.  The video encoding device of claim 12, wherein the one or more prgfessors are
further configured to determine the one or more least significant bits for ft least one
picture order count value that identifies a respective one of the other gActures stored to

the decoded picture buffer, and determine whether the one or morgleast significant bits

™

for the at least one picture order count value that identifies the £spective one of the
ather pictures stored to the decoded picture buffer is the sagfe as the determined one or
“more least significant bits of the-picture order count valyé that identifies the long-term

reference picture.

21,  The video encoding device of claim 12#whercin the one or more processors are

further configured to, when determining thg/one or more most significant bits of the

picture order count value, determine the/One or more most significant bits of the picture

order count value that identifies the Jfng-lerm reference picture to be used when

encoding at least the portion of thé current picture such that the dne or more most

significant bits in combinatiop/wvith the determined one or more least significant bits is
- sufficient to uniquely idenyfy the picture order count value that identifies the long-term
: reference picture from phy other picture order count value that identifies any other

picture in the decodgll picture buffer.

22.  The vileo encoding device of claim 12, whercin the picture order count value
comprises A delta picture order count valuc computed as the difference between a

picture Arder count value that identifies the current picture and the picture order count
valyf that identities the long-term reference picture 10 be used when enceding at least

e portion of the current picture,
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23. A video encoding device for encoding video data, the video encoding device
comprising: -

means [or determining, for a current picture of the video data, a long term
reference picture to be used when encoding at least a portion of a current picture ofthe
video data;

means for determining a number of bits to be used to represent one ¢f more least
significant bits of a picturc order count value that identifies the long-te
picturc in a bitstream representative of an encoded version of the vidgd data,

meens for speeifying, in a sequence parameter set of the bjjtream, the one or

. more lcast significant bits of the picture order count valuce usi

of bits,

the determined number

means for determining whether to specify one orfnore most significant bits of
the picture order count value in the bitstream;

means for, based on the determination of yhether to specify the one or more
most significant bits, specifying the most signjficant bits of the picture order count value
in a slice header of the bitstream; and

means for encoding at least the pbrtion of the current picture using the long-term

reference picture.

24,  The video encoding &
that identifies the long-te

ice of claim 23, wherein the picture order count value

reference picture comprises a picture order count value that

P
i kY

identifies a long-term gference picture that is present in a decoded picture buffer but

that is not specified£s one or more long-term reference pictures in a scquence parameter

set associated wjth the current picture.

nary number having a number of bits equa) to the determined number of bits used to
represent the one or more least significant bits of the picture order count value that
identifics the long-term reference picture,

n: 25.09.2013 21:00:44 - 25.09.2013 21:12.37. This page 39 ot AMENDED SHEET 2573210003
eceived at the EPO on Sep 25, 2013 21:12:37. Page 39 of 55

6 25/09/2013



FROK

P

%

rinted: 15/10/2013 CLMSPAMD

US2012067355
(HED)SEP 25 2013 13:50/8T. 13:41/No. 7500000088 P 40
PCT/US 2012/067 355 ~ 25-09-201

1222670 1WO Ctean Version

85

26.  The video encoding device of claim 23, further comprising means for specifying
the determined number of bits used to represent the one or more least significant bits of

the pictare order count value that identifics the long-term reference picture in the
bitstream,

27.  The video encoding device of ¢laim 23, wherein means for determingig the
number of bits comprises means for determining the number of bits to byfused to
represent Lthe one or more least significant bits of the picture order copfit value that
identifies the long-term reference picture in the bitstream based opfsyntax elements
previously determined for one or more of the current picture apd previously encoded
pictures of the video data so as to avoid specifying in the bjfitream the determined
numbier of bits to be used to represent the one or more lghist significant bits of the picture

order count value that identifies the long-term referegle picture.

28.  (Cancelied)

29. A non-transitory computer-readgble storage medium having stored thereon
instructions that, when executed, capfe one or more processors of a video encoding

device to:

determine, for a currepd picture of video data, a long term reference picture to be

used when encoding at legsf a portion of a current picture of the video data;

etermine whether to specify one or more most significant bits of the picture
cmint vahae in the bitstream;
based on the determination of whether to specify the one or more most
significant bits, specify the most significant bits of the picture order count value in a
slice header of the bitstream; and
encode at least the portion of the current picture using the long-term reference

picture.
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30,  The non-transitory computer-readable storage medium of claim 29, wherein the
picture order count value that identifies the long-term reference picture comprises a
picture vrder count value that identifies a long-term reference picture that is present §
decoded picture buffer but that is not specified as onc or more long-term reference

pictures in a sequence parameter set associated with the current picture.

significant bits of the picture order count value that igéntifies the long-term reference

picture,

32.  The non-transitory computer-readablé storage medium of claim 29, further
having stored thereon instructions that, yhen executed, cause the one or more
processors to specity the determined ber of bits used to represent the one or more
least significant bits of the picturefrder count value that identifies the long-term
reference picture in the bitstre

313.  The non-transitgdy computer-readable storage medium of claim 29, wherein the
instructions that, whgfl executed, cause the one or more processors to determine the
number of bils corhprise instructions that, when execuled, cause the one or more
processors to gbtermine the number of bits to be used to represent the one or more least

| significantfits of the picture order count value that identifics the long-term reference
picture j the bitstream based on syntax elements previously determined for one or mere
of thf current picture and previously encoded pictures of the video data so as to avoid

cifying in the bitstream the determined number of bits to be used to represent the one

or mote least significant bits of the picture order count value that identifies the long-

term reference picture,

34, {Cancelled)
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35.  The non-transitory computer-readable storage medium of claim 29, further
having stored thereon instructions that, when executed, cause the one or more
processors to:
when one or more least significant bits of any other picture order count valys

that identify any other picture stored to a decoded picture buffcr to which the lghg-term

reference picture is also stored arc the same as the determined one or more

significant bits of the picture order count value that identifies the long-tepfn reference

picture, determine the one or more most significant bits of the picturgfrder count value

that identifies the Jong-term reference picture to be used when encgding at least the

o portion of the current picture, wherein a number of the one or pfore least significant bits

when added to a number of the one or more most signific its results in a total that is

“less than a total number of bits to specify the picture ord#r count value.

36.  The non-transitory computer-readable stogfge medium of claim 29, wherein the
determined one or more least significant bits g#the pictare order count that identifies the
long-term reference picture to be used whegdecoding at least the poertion of the current
picture uniquely identify the picture ord#r count value from any other picture order
count value specified in one or moreff a slice header associated with at least a portion
of the curren! picture, a picture ppfameter set associated with the current picture and a

sequence paramecter set associfted with the picture.

P

picturefufler; and
determine whether the one or more least significant bits for the at least one

cture order count valuc that identifies the respective one of the other pictures stored to
the decoded picture buffer is the same as the determined one or more least significant

bits of the picture order count value that identifies the long-term reference picture.
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38.  The non-iransitory coinputer-readable storage medium of claim 29, wherein the
instructions that, when executed, cause the one or more processors to determine the onc
or more most significant bits of the picture order count valuc comprise instructions th
when executed, cause the onc or morc processors to determine the one or more m
significant bits of the picture order count value that identifies the long-term refgfence
picture to be used when encoding at least the portion of the current picture gffch that the
onc or more most significant bits in combination with the determined ongor more least
significant bits is sufficient to uniquely identify the picture ordér cougf value that
identifics the long-terr reference picture from any other picture opffier count value that
identifies any other picture in the decoded picture buffer.
—— ——— o239 The non-transitory computer-readable storage mgfiv
picture order count value comprises a dela picturc ogler count value computed as the
difference between a picture order count value thgf identifies the current picture and the
picture order count value that identifies the lopg-term reference picture to be used when

encoding at least the portion of the current ficture,

40. A method of decoding encoddd video data, the method comprising:
determining, for a currenyficture of the encoded video data, a number of bits
used to represent onc or moredeast significant bits of the picture order count value that

identifies a Jong-term refepnee picture to be used when decoding at least a portion of

A

the current picture;
parsing the gélermined number of bits from a sequence parameter set of a
bitstream represghtative of the encoded video data, wherein the parsed determined
number of biyf represents the one or mare least significant bits of the picture order count
value thatAdentifies the long-term reference picnirc;
etermining whether one or more most significant bits of the picture order count
: are specified in a slice header of the bitstream;
based on the determination of whether the one or more most significant bits are
specitied, parsing the one or more most significant bits of the picture order count value
from the slice header of the bitstream; and

retrieving the long-term reference picture from a decoded picture buffer bascd
on one or more ol the least significant bits and the most significant bits of the picture

order count value; and
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decoding at Jeast the portion of the current picture using the retrieved long-term
refergnce picture,

specified as one or more long-term reference pictures in the sequence papémeter set .

42,  The method of claim 40, wherein the parsed determined nyfaber of bits represent

Ay

the least significant bits of the picture order count value that idghitifies the long-term

reference picture as an unsigned binary number,

43, The method of claim 40, wherein retrieving th€ long-term reference picture fr_om
the decoded picture buffer comprises retrieving th¢flong-term reference picture from the
decoded picture buffer based on the least signiffcant bits of the picture order count value
that identifies the long-term reference pictuy€ and the piclure order count values

associated with at least one picture stored in the decoded picture buffer.

44.  The method of claim 43, yherein retrieving the [ong-term reference picture from

identilies the long-term f&ference picture to a same number of least significant bits of a
picture order count yflue associated with the at least one picture stored to the decoded
picture buffer; a :

retricvifig the one of the at lcast one pictures stored to the decoded picture buffer
for usc as tife long-ierm reference picture in decoding the current picture that has the
same leght significant bits for the picture order count value associated with the one of
the g#least one pictures stored to the decoded picture buffer as the determined least
sifnificant bits of the long-term reference picture to be used to decode the current
picture,

2& 25.09.2013 21:00-44 - 25.09.2013 21:12-37. This page 44 of AMENDED SHEET 2013 211007
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45, The method of claim 40, wherein determining the number of bits used to
represent the one or more least significant bits of the picture order count value that
identifies the long-term reference picture to be used when decoding at least a portion

the currenl picturcs comprises parsing the number of bits used to represent the one £r

from the bitstream.

46.  The mcthod of claim 40, wherein determining the number g bits comprises
detenmining the number of bits (o be used to represent the one gf more least significant
bits of the picture order count value that identifies the long-pfrm reference picture based
“on syntax elements previously determined for one.or mgse of the curtent picture and
previously encoded pictures of the video data withoyy/having to parse from the bitstream
the determined number of bits used to represent th€ one or morc least significant bits of

the picture order count value that identifies thgAong-term reference picture,

47.  The method of claim 40, whereigdelermining whether the one or more most
significant hits of the picture order t value are specified comprises, when the one or
mote least significant bits do not#niquely identify the picture order count value of the
long-term reference picture with respect to the onc or more least significant bits of any

other picture order count ydlue that identifies any other picture present in a decoded

ey
é 3

picture buffer 1o whichhe long-term reference picturc is also stored, determining that
the ane or more mogf significant bits of the picture order count value are specified in the

slice header,

ordgh count value that identifies any other picture in the decoded picture buffer,
wherein a number of the one or more least significant bits when added to a

number of the one or more most significant bits results in a total that is less than a total

number of bits o specify the picture order count value, and
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wherein retrigving the long-term reference picture from the decoded picture
buffer comprises retrieving the long-term reference picture form the decoded picture
buffer based on the determined one or more least significant bits of the picture order
count value and the determined one or more most significant bits of the picture ord

count value,
48,  (Cancclled)

49,  Thc method of claim 40, wherein determining the one or myfre most significant
bits of the picture order count value comprises parsing, from a JAtstream representative
of the encoded video data, the one or more most significant #its of the picture order

-~ count value that identifies the long-term reference picturg

50, The method of claim 40, wherein the picty# order count value comprises a delta
picture order count value computed as the diffgfence between a picture order count
value that identifies the current picture and e picture order-count value that identifies
the long-term reference picture to be uspd when encoding at least the portion of the

current picture.

51, A video decoding devife for decoding encoded video data, the video decoding

device comprising;

e
Y

ohe or more professors configured to determine, for a current picture of the
encoded video data 4 number of bits used to represent one or more least significant bits
of the picture orgér count value that identifies a long-term reference picturc to be used
when decodigé at least a portion of the current picture, parse the determined number of
bits [rom gfSequence parameter set of a bitstream representative of the encoded video
data, wherein the parsed determined numbcer of bits represents the one or more least
sigpdficant bits of the picture order count value that identifies the long-term reference

cture, determine whether one or more most significant bits of the pictare order count

value are specified in a slice header of the bitstream, based on the determination of
whether the one or more most significant bils are specified, parsing the one or more
most significant bits of the picture order count value from the slice header of the
bitstream, retrieve the long-term reference picture from a decoded picture buffer based

on one of more of the least significant bits and the most significant bits of the picture
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order count value, and decode at least the portion of the current picture using the

retricved long-term reference picture,

52.  The video decoding device of claim 51, whergin the picture order count val
that identifies the long-term reference picture comprises a picture order count v.
identifies a long-term reference picture that is present in the decoded picture $uffer but
that is not specified as one or more long-term reference pictures in the segfience

parameter set

53,  The video decoding device of claim 51, wherein the pargéd determined number

of bits represent the least significant bits of the picture orderfount value that identifies

54,  The video decoding device of claim 51, whyftein the one or more processors are

further configured to, when retrieving the long., reference picture from the decoded
picture buffer, retrieve the long-term referepfe picture from the decoded picture buffer
based on the least significant bits of the plcture order count value that identifies the
long-term reference picture and the pjéture order count values associated with at least

one picture stored in the decoded plcture buffer,

55.  The video decodingAdevice of claim 54, wherein the one or more processors are

further configured to, whén retrieving the long-term reference picture from the decoded
picture buffer, compgfe the least significant bits of the picture order count value that
identifies the longAerm reference picture to a same number of least significant bits of a
picture order t value associated with the at least one picture stored to the decoded
picture but§ér and retrieve the one of the at least one pictures stored to the decoded
picture Yhffer for use as the long-term reference picture in decoding the current picture
that bAs the same least significant bits for the picture order count value associated with
onc of the at least one picturcs stored to the decoded picture buffer as the determined
east significant bits of the long-term fefereuce picture to be used to decode the current

picture.
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56.  The video decoding device of claim 51, wherein the one or more processors are
further configured 10, when detenmining the number of bits used to represent the one or
more least significant bits of the picture order count value that identifies the long-term
reference picture to be used when decoding at least a portion of the current pictures
parse the number of bits uscd to represent the one or more least significant bits gf the

picture order count value that identifies the long-term reference picture to be fsed when

decoding at least a portion of the current pictures from the bitstream,

57.  The video decoding device of claim 51, wherein the onc or fiore processors are

previously determined for one or more of the current plcture and previously encoded
pictures of the video data without having to parse jom the bitstream the determined
number of bits used to represent the one or mog¥ least significant bits of the picture
order count value that identifies the long-teph reference picture,

58.  The video decoding device of £laim 51,
wherein, when determiningwhether the one or more most significant bits of the

picture order count value are spcified, the one or more processors are further

i,

configured to, when the ong/or more least significant bits do not uniquely identify the

picture order count valugfof the long-term reference picture with respect to the one or

opfier count value that identifies the long-term reference picture from any other picture

order count value that identifies any other picture in the decoded picture buffer,
wherein a number of the one or more least significant bits when added 1o a

number of the one or more most significant bits results in a total that is less than a total

number of bits 1o specity the picture order count value, and
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wherein the one or more processors are further configured to, when retricving
the long-term reference picture from the decoded picture buffer, retrieve the long-term
reference picture form the decoded picture buffer based on the determined one or mo
least significant bits of the picture order count value and the determined one or m

most significant bits of the picture order count value.
59.  (Cancelled)

60.  The video decoding device of claim 51, wherein the one op/more processors are

{ further configured to, when determining the one or more most ggnificant bits of the
picture order count value that identifies the long-term refergdice picture, parse, from a

e o bitstream representative of the encoded video data, the gfe or more most significant bits

of the picture order count value that identifies the long-term reference picture.

61,  The video decoding device of ¢laim 51/Awherein the picture order count value
comprises a delta picture order count valugfomputed as the difference between a

picture order count value that identifies ghe current picture and the picture order count
value that identifies the long-term reférence picture to be used when encoding at least

the portion of the current picture.

- 62. A video decoding

device comprising:

ice for decoding encoded video data, the video decoding

™

means for depérmining, for a cusrent picture of the encoded video data, a number
of bits used to repfescnt one or more least significant bits of the picture order count
value that idepfifies a long-term reference picture to be used when decoding at least a
portion of e current picture;
eans for parsing the determined number of bits from a sequence parameter set
of a Mitstream representative of the encoded video data, wherein the parsed determined
mber of bits represents the one or more least significant bits of the picture order count
value that identifies the long-term reference picture;

means for delermining whether one or more most significant bits of the picture

order count value are specified in a slice header of the bitstream;
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meuns for, based on the determination of whether the one or more most
significant bits are specified, parsing the one or more most significant bits of the picture
order count value from the slice header of the bitstream;

means for retrieving the long-term reference picture from a decoded pictuy
buller based on one or more of the least significant bits and the most signili its of
the picture order count value; and

means for decoding at lcast the portion of the current picture usipg the retrieved

long-term reference picture.

éj 63.  The video decoding device of claim 62, wherein the pigfure order count value
that identifies the long-term reference picture comprises a pfeture order count value that
“identifies & long-term refercnce picture that is present infhe decoded picture buffer but
that is not specified as one or more long-term referepfe pictures in the sequence

péramefer set .

64.  The video decoding device of clainy/62, wherein the parsed determined number

of bits represent the least significant bigfof the picture order count value that identifies

the long-term reference picture as signed binary number.

65.  The video decoding d

- long-term reference pictugy [rom the decoded picture buffer comprises means for

ice of claim 62, wherein the means for retrieving the

retrieving the long-tertyreference picture from the decoded picture buffer based on the

lcast significant bitg/6f the picture order count value that identifies the long-term

reference picturgfand the picture order count values associated with at least one picture

66.

longfrerm reference picture from the decoded picture butfer comprises:

e video decoding device of claim 65, wherein the means for retrieving the

means for comparing the least significant bits of the picture order count value
that identitics the long-term reference picture to a same number of least significant bits
of a picture order count value associated with the at least one picture stored 10 the

decoded picture buffer; and
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means for retricving the one of the at least one pictures stored to the decoded
picture buffer for use as the long-term reference picture in decoding the current picture

that has the same least significant bits for the picture order count value associated wit

- number of bits used to represent the one or more least sighificant bits of the picture

order count value that identifics the long-term referep€e picture to be used when

decoding at least a portion of the current pictures #om the bitstream,

68.  The video decoding device of ¢laimyh2, wherein the means for determining the

number of bits comprises means for detgfmining the number of bits to be used to

represent the one or more least signiffcant bits of the picture order count value that

identifies the long-term referenceficture based on syntax elements previously
determined for one or more offhe current picture and previously encoded pictures of the

video data without having y§ parse from the bitstream the determined number of bits

£

used 1o represent the ogd ar more least significant bits of the picture order count value

that identifies the lopfi-term reference picture.

determine, for a current picture of encoded video data, a number of bits used to
resent one or more fcast significant bits of the picture order count value that
identifies a long-term reference picture to be used when decoding at least a portion of
the current picture;
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parse the determined number of bits from a sequence parameter set of a
bitstream representative of the encoded video data, wherein the parsed determined
number of bits represents the one or more least significant bits of the picture order coydt
value;

determine whether one or more most significant bits of the picture ordegyfount
value arc specified in a slice header of the bitstream;

based on the determination of whether the one or more most signjficant bits are
specified, parse the one or more most significant bits of the picture order count value

from the slice header of the bitstream;

£,

retrieve the long-term reference picture from a decodedficture buffer based on

one or more of the least significant bits and the most signifighnt bits of the picture order

~—o—— - count-value; and R
decode at least the portion of the current pichyfe using the retrieved long-term

reference picture,

70.  The non-transitory computer-readabfe storage medium of claim 69, wherein the
picture order count value that identifies yhe long-term reference picture comprises a

picture ordet count value that identif}
the decoded picture buffer but th

e

a long-term reference picture that is present in

L

is not specified as one or more long-term reference

£

parsed determined gfmber of bits represent the least significant bits of the picture order

count value that jentifies the long-term reference picture as an unsigned binary

numbsr.

72.

instglictions that, when executed, cause the one or more processor to retrieve the long-

A'he non-transitory computer-readable storage medium of claim 69, wherein the

reference picture from the decoded picture bufter comprise instructions that, when
executed, cause the one or more processors o retrieve the long-term reference picture
from the decoded picture buffer based on the least significant bits of the picture order
count value that identifies the long-term reference picture and the picture order count

values associated with at least one picture stored in the decoded picture buffer.
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73.  The non-transitory computer-readable storage medium of claiin 72, wherein the
instructions that, when executed, cause the one or more processor to retrieve the long-
term reference picture from (he decoded picture buffer comprise instructions that, wh
executed, cause the one or More processors 10;

compare the least significant bits of the piclure order count value that i
the long-term reference picture to a same number of least significant bits of #picture
order count value associated with the at least one picture stored to the degbded picture
bulfer; and

retrieve the one of the al lcast one pictures stored to the degbded picture buffer

for use as the long-term reference picture in decoding the currepft picture that has the

same least significant bits for the picture order count value gésociated with the onc of

——-—— . - -the at least onc pictures-stored to the decoded picture buffer as the determined least .
significant bits of the long-term reference picture to b€ used 10 decode the current

picture.

74.  The non-transitory computer-readalyé storage medium of claim 69, wherein the
instructions that, when executed, cause (e one or more processor {o determine the
number of bits uscd to represent the ghic or more least significant bits of the picture
order count value thal identifies th€ long-term reference picture to be used when
decoding at least a portion of tjfe current pictures comprise instructions that, when

- gxecuted, cause the one or plore processors to parse the number of bits used to represent

P
;

the one or more least sighiificant bits of the picture order count value that identifies the
long-term reference plcture to be used when decoding at least a portion of the current

pictures from the Hitstream.

ppbcessors to determine the number of bits to be used to represent the one or more lcast
significant bits of the picture order count value that identifies the long-term reference
picture based on syntax elements previously determined for one or more of the current
picture and previously encoded pictures of the video data without having 10 parse from

the bitstream the determined number of bits used to represent the one or more least
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significant bits of the picture order count value that identifies the long-term reference
picture,

76.  The non-transitory computer-readable storage medium of claim 69, having
further stored thereon instructions that, when executed, cause the one or more
processors to, when the one or more least significant bits do not uniquely idefitify the
picture order count valuc of the long-term reference picture with respect §6 the one or
more least significant bits of any other picture order count value that iglentifies any other
picture present in a decoded picture buffer to which the long-term pference picture is
£ also stored, determine that the one or more most significant bitg/6f the picture order

count valuc that identifies the long-term reference picture,
e wherein the one or more most significant bits in g#mbination with the

determined one or more least significant bits are suffigfent to distinguish the picture

order count value that identifies the long-term refeynce picture from any other picture

order count value that identifies any other pictyfe in the decoded picture buffer,

wherein a number of the one or morg/least significant bits when added to a

number of the one or more most significghit bits results in a total that is less than a total
number of bits 1o specify the picture gfder count value, and

wherein the instructions thyf, when executed, cause the one or more processor to

retrieve the long-term referencg/picture from the decoded picture buffer comprise

instructions that, when execfited, cause the one or more processors to retrieve the long-

o

- term reference picturc fofm the decoded picture buffer based on the determined one or
more least signific its of the picture order count value and the determined one or

more most signififant bits of the picture order count value,

ructions that, when executed, cause the ong or more processor to determine the one
or more most significant bits of the picture order count value that identifies the long-
term reference picture comprise instructions that, when executed, cause the one or more
processors to parse, from a bitstream rcpresentative of the encoded video data, the one
or more most significant bits of the picture order count vatue that identifies the long-

term reference picture.
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79,  The non-transitory computer-readable storage medium of claim 69, wherein the
picture order count value comprises a delta picture order count value computed as the

difference between a picture order count value that identifies the current picture and the
picture order count value that identifies the long-term reference picture to be ugéd when

encoding at least the portion of the current picture,
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CLAIMS

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

determining, for a current picture of the video data, a long term reference picture to be
used when encoding at least a portion of a current picture of the video data;

determining a number of bits to be used to represent one or more least significant bits
of a picture order count value that directly identifies the long-term reference picture;

specifying, in a bitstream representative of an encoded version of the video data, the
one or more least significant bits of the picture order count value using the determined
number of bits;

determining whether to specify, in the bitstream, one or more most significant bits of
a delta of the picture order count value directly identifying the long-term reference picture
and a picture order count value directly identifying the current picture;

based on the determination of whether to specify the one or more most significant
bits, specifying the one or more most significant bits in a slice header of the bitstream; and

encoding at least the portion of the current picture using the long-term reference

picture.

Claim 2: The method of claim 1, wherein the picture order count value that identifies
the long-term reference picture comprises a picture order count value that directly identifies a
long-term reference picture that is present in a decoded picture buffer but that is not specified
as one or more long-term reference pictures in a sequence parameter set associated with the

current picture.

Claim 3: The method of claim 1, wherein specifying the one or more least significant
bits of the picture order count value that directly identifies the long-term reference picture in
the bitstream comprises specifying an unsigned binary number having a number of bits equal
to the determined number of bits used to represent the one or more least significant bits of the

picture order count value that directly identifies the long-term reference picture.

Claim 4: The method of claim 1, further comprising specifying the determined number
of bits used to represent the one or more least significant bits of the picture order count value

that directly identifies the long-term reference picture in the bitstream.



80

Claim 5: The methed of claim [, wherein determining the number of bits comprises
determining the number of bits to be used to represent the one or more least significant bits of
the picture order count value that directly identifies the long-term reference picture in the
bitsiream based on syntax elements previously determined for one or more of the current
picture and previously encoded pictures of the video data so as to avoid specifying in the
bitstream the determined number of bits to be used to represent the one or more least
significant bits of the picture order count value that directly identifies the long-term reference

picture.

Claim 6: The method of claim 1, wherein specifying the one or more least significant
bits of the picture order count value that directly identifies the long-term reference picture in
the bitstream comprises specifying the one or more least significant bits of the picture order
count value that directly identifies the long-term reference picture in a slice header associated

with at least the portion of the current picture.

Claim 7: The method of claim 1, further comprising:

when one or more least significant bits of any other picture order count values that
identify any other picture stored to a decoded picture buffer to which the long-term reference
picture is also stored are the same as the determined one or more least significant bits of the
picture order count value that identifies the long-term reference picture, determining one or
more most significant bits of the picture order count value that identifies the long-term
reference picture to be used when encoding at least the portion of the current picture, wherein
a number of the one or more least significant bits when added to a number of the one or more
most significant bits results in a total that is less than a total number of bits to specify the
picture order count value; and

specifying the determined one or more most significant bits of the picture order count
value that identifies the long-term reference picture to be used when encoding at least the

portion of the current picture in a bitstream.

Claim 8: The method of claim 7, wherein the determined one or more least significant
bits of the picture order count that identifies the long-term reference picture to be used when
decoding at least the portion of the current picture uniquely identify the picture order count
value from any other picture order count value specified in one or more of a slice header

associated with at least a portion of the current picture, a picture parameter set associated
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with the current picture and 4 sequence parameter set associated with the picture.

Claim 9: The method of claim 7, further comprising:

determining the one or more least significant bits for at least one picture order count
value that identifies a respective one of the other pictures stored to the decoded picture
buffer; and

determining whether the one or more least significant bits for the at least one picture
order count value that identifies the respective one of the other pictures stored to the decoded
picture buffer is the same as the determined one or more least significant bits of the picture

order count value that identifies the long-term reference picture.

Claim 10: The method of claim 7, wherein determining the one or more most significant
bits of the picture order count value comprises determining the one or more most significant
bits of the picture order count value that identifies the long-term reference picture to be used
when encoding at least the portion of the current picture such that the one or more most
significant bits in combination with the determined one or more least significant bits is
sufficient to uniquely identify the picture order count value that identifies the long-term
reference picture from any other picture order count value that identifies any other picture in

the decoded picture buffer.

Claim 11: The method of claim 7, wherein the picture order count value comprises a
delta picture order count value computed as the difference between a picture order count
value that identifies the current picture and the picture order count value that identifies the
long-term reference picture to be used when encoding at least the portion of the current

picture.

Claim 12: A video encoding device configured to encode video data, the video encoding
device comprising:

a memory configured to store a current picture of the video data; and

one or more processors configured to determine, for the current picture, a long term
reference picture to be used when encoding at least a portion of a current picture of the video
data, determine a number of bits to be used to represent one or more least significant bits of a
picture order count value that directly identifies the long-term reference picture, specify, in a

sequence parameter set of the bitstream, the one or more least significant bits of the picture
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order count value using the determined number of bits, determine whether to specify, in the
bitstreamn, one or more most significant bits of a delta of the picture order count value directly
identifying the long-term reference picture and a picture order count value directly
identifying the current picture, based on the determination of whether to specify the one or
more most significant bits, specifying the one or more most significant bits in a slice header
of the bitstream, and encode at least the portion of the current picture using the long-term

reference picture,

Claim 13: The video encoding device of claim 12, wherein the picture order count value
that identifies the long-term reference picture comprises a picture order count value that
directly identifies a long-term reference picture that is present in a decoded picture buffer but
that is not specified as one or more long-term reference pictures in a sequence parameter set

associated with the current picture.

Claim 14: The video encoding device of claim 12, wherein the one or more processors
are further configured to, when specifying the one or more least significant bits of the picture
order count value that directly identifies the long-term reference picture in the bitstream,
specify an unsigned binary number having a number of bits equal to the determined number
of bits used to represent the one or more least significant bits of the picture order count value

that directly identifies the long-term reference picture.

Claim 15: The video encoding device of claim 12, wherein the one or more processors
are further configured to specify the determined number of bits used to represent the one or
more least significant bits of the picture order count value that directly identifies the long-

term reference picture in the bitstream.

Claim 16: The video encoding device of claim 12, wherein the one or more processors
are further configured to, when determining the number of bits, determine the number of bits
to be used to represent the one or more least significant bits of the picture order count value
that directly identifies the long-term reference picture in the bitstream based on syntax
elements previously determined for one or more of the current picture and previously
encoded pictures of the video data so as to avoid specifying in the bitstream the determined
number of bits to be used to represent the one or more least significant bits of the picture

order count value that directly identifies the long-term reference picture.
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Claim 17: The video encoding device of claim 12, wherein the one or more processors
are further configured to, when specifying the one or more least significant bits of the picture
order count value that directly identifies the long-term reference picture in the bitstream,
specify the one or more least significant bits of the picture order count value that directly
identifies the long-term reference picture in a slice header associated with at least the portion

of the current picture.

Claim 18: The video encoding device of claim 12, wherein the one or more processors
are further configured to, when one or more least significant bits of any other picture order
count values that identify any other picture stored to a decoded picture buffer to which the
long-term reference picture is also stored are the same as the determined one or more least
significant bits of the picture order count value that identifies the long-term reference picture,
determine one or more most significant bits of the picture order count value that identifies the
long-term reference picture to be used when encoding at least the portion of the current
picture, wherein a number of the one or more least significant bits when added to a number of
the one or more most significant bits results in a total that is less than a total number of bits to
specify the picture order count value, and specify the determined one or more most
significant bits of the picture order count value that identifies the long-term reference picture

to be used when encoding at least the portion of the current picture in a bitstream.

Claim 19: The video encoding device of claim 18, wherein the determined one or more
least significant bits of the picture order count that identifies the long-term reference picture
to be used when decoding at least the portion of the current picture uniquely identify the
picture order count value from any other picture order count value specified in one or more of
a slice header associated with at least a portion of the current picture, a picture parameter set

associated with the current picture and a sequence parameter set associated with the picture.

Claim 20: The video encoding device of claim 18, wherein the one or more processors
are further configured to determine the one or more least significant bits for at least one
picture order count value that identifies a respective one of the other pictures stored to the
decoded picture buffer, and determine whether the one or more least significant bits for the at
least one picture order count value that identifies the respective one of the other pictures
stored to the decoded picture buffer is the same as the determined one or more least

significant bits of the picture order count value that identifies the long-term reference picture.
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Claim 21: The video encoding device of claim 18, wherein the one or more processors
are further configured to, when determining the one or more most significant bits of the
picture order count value, determine the one or more most significant bits of the picture order
count value that identifies the long-term reference picture to be used when encoding at least
the portion of the current picture such that the one or more most significant bits in
combination with the determined one or more least significant bits is sufficient to uniquely
identify the picture order count value that identifies the long-term reference picture from any

other picture order count value that identifies any other picture in the decoded picture buffer.

Claim 22: The video encoding device of claim 18, wherein the picture order count value
comprises a delta picture order count value computed as the difference between a picture
order count value that identifies the current picture and the picture order count value that
identifies the long-term reference picture to be used when encoding at least the portion of the

current picture.

Claim 23: A video encoding device for encoding video data, the video encoding device
comprising:

means for determining, for a current picture of the video data, a long term reference
picture to be used when encoding at least a portion of a current picture of the video data;

means for determining a number of bits to be used to represent one or more least
significant bits of a picture order count value that directly identifies the long-term reference
picture;

specifying, in a bitstream representative of an encoded version of the video data, the
one or more least significant bits of the picture order count value using the determined
number of bits,

means for determining whether to specify, in the bitstream, one or more most
significant bits of a delta of the picture order count value directly identifying the long-term
reference picture and a picture order count value directly identifying the current picture;

means for specifying, based on the determination of whether to specify the one or
more most significant bits, the one or more most significant bits in a slice header of the
bitstream; and

means for encoding at least the portion of the current picture using the long-term

reference picture.
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Claim 24: The video encoding device of claim 23, wherein the picture order count value
that identifies the long-term reference picture comprises a picture order count value that
directly identifies a long-term reference picture that is present in a decoded picture buffer but
that is not specified as one or more long-term reference pictures in a sequence parameter set

associated with the current picture.

Claim 25: The video encoding device of claim 23, wherein the means for specifying the
one or more least significant bits of the picture order count value that directly identifies the
long-term reference picture in the bitstream comprises means for specitying an unsigned
binary number having a number of bits equal to the determined number of bits used to
represent the one or more least significant bits of the picture order count value that directly

identifies the long-term reference picture.

Claim 26: The video encoding device of claim 23, further comprising means for
specifying the determined number of bits used to represent the one or more least significant
bits of the picture order count value that directly identifies the long-term reference picture in

the bitstream.

Claim 27: The video encoding device of claim 23, wherein means for determining the
number of bits comprises means for determining the number of bits to be used to represent
the one or more least significant bits of the picture order count value that directly identifies
the long-term reference picture in the bitstream based on syntax elements previously
determined for one or more of the current picture and previously encoded pictures of the
video data so as to avoid specifying in the bitstream the determined number of bits to be used
to represent the one or more least significant bits of the picture order count value that directly

identifies the long-term reference picture.

Claim 28: The video encoding device of claim 23, wherein the means for specifying the
one or more least significant bits of the picture order count value that directly identifies the
long-term reference picture in the bitstream comprises means for specifying the one or more
least significant bits of the picture order count value that directly identifies the long-term

reference picture in a slice header associated with at least the portion of the current picture.
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Claim 29; A non-transitory computer-readable storage medium having stored thereon
instructions that, when executed, cause one or more processors of a video encoding device to:

determine, for a current picture of video data, a long term reference picture to be used
when encoding at least a portion of a current picture of the video data;

determine a number of bits to be used to represent one or more least significant bits of
a picture order count value that directly identifies the long-term reference picture;

specify, in a bitstream representative of an encoded version of the video data, the one
or more least significant bits of the picture order count value using the determined number of
bits;

determine whether to specify, in the bitstream, one or more most significant bits of a
delta of the picture order count value directly identifying the long-term reference picture and
a picture order count value directly identifying the current picture;

based on the determination of whether to specify the one or more most significant
bits, specify the one or more most significant bits in a slice header of the bitstream; and

encode at least the portion of the current picture using the long-term reference picture.

Claim 30: The non-transitory computer-readable storage medium of claim 29, wherein
the picture order count value that directly identifies the long-term reference picture comprises
a picture order count value that identifies a long-term reference picture that is present in a
decoded picture buffer but that is not specified as one or more long-term reference pictures in

a sequence parameter set associated with the current picture.

Claim 31: The non-transitory computer-readable storage medium of claim 29, wherein
the instructions that, when executed, cause the one or more processors to specify the one or
more least significant bits of the picture order count value that directly identifies the long-
term reference picture in the bitstream comprise instructions that, when executed, cause the
one or more processors to specify an unsigned binary number having a number of bits equal
to the determined number of bits used to represent the one or more least significant bits of the

picture order count value that directly identifies the long-term reference picture.

Claim 32: The non-transitory computer-readable storage medium of claim 29, further
having stored thereon instructions that, when executed, cause the one or more processors to

specify the determined number of bits used to represent the one or more least significant bits
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of the picture order count value that directly identifies the long-term reference picture in the

bitstream.

Claim 33: The non-transitory computer-readable storage medium of claim 29, wherein
the instructions that, when executed, cause the one or more processors to determine the
number of bits comprise instructions that, when executed, cause the one or more processors
to determine the number of bits to be used to represent the one or more least significant bits
of the picture order count value that directly identifies the long-term reference picture in the
bitstream based on syntax elements previously determined for one or more of the current
picture and previously encoded pictures of the video data so as to avoid specifying in the
bitstream the determined number of bits to be used to represent the one or more least
significant bits of the picture order count value that directly identifies the long-term reference

picture.

Claim 34: The non-transitory computer-readable storage medium of claim 29, wherein
the instructions that, when executed, cause the one or more processors to specify the one or
more least significant bits of the picture order count value that directly identifies the long-
term reference picture in the bitstream comprise instructions that, when executed, cause the
one or more processors to specify the one or more least significant bits of the picture order
count value that directly identifies the long-term reference picture in a slice header associated

with at least the portion of the current picture.

Claim 35: The non-transitory computer-readable storage medium of claim 29, further
having stored thereon instructions that, when executed, cause the one or more processors to:
when one or more least significant bits of any other picture order count values that
identify any other picture stored to a decoded picture buffer to which the long-term reference
picture is also stored are the same as the determined one or more least significant bits of the
picture order count value that identifies the long-term reference picture, determine one or
more most significant bits of the picture order count value that identifies the long-term
reference picture to be used when encoding at least the portion of the current picture, wherein
a number of the one or more least significant bits when added to a number of the one or more
most significant bits results in a total that is less than a total number of bits to specify the

picture order count value; and
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specify the determined one or more most significant bits of the picture order count
value that identifies the long-term reference picture to be used when encoding at least the

portion of the current picture in a bitstream.

Claim 36: The non-transitory computer-readable storage medium of claim 35, wherein
the determined one or more least significant bits of the picture order count that identifies the
long-term reference picture to be used when decoding at least the portion of the current
picture uniquely identify the picture order count value from any other picture order count
value specified in one or more of a slice header associated with at least a portion of the
current picture, a picture parameter set associated with the current picture and a sequence

parameter set associated with the picture.

Claim 37: The non-transitory computer-readable storage medium of claim 35, further
having stored thereon instructions that, when executed, cause the one or more processors to:

determine the one or more least significant bits for at least one picture order count
value that 1dentifies a respective one of the other pictures stored to the decoded picture
buffer; and

determine whether the one or more least significant bits for the at least one picture
order count value that identifies the respective one of the other pictures stored to the decoded
picture buffer is the same as the determined one or more least significant bits of the picture

order count value that identifies the long-term reference picture.

Claim 38: The non-transitory computer-readable storage medium of claim 35, wherein
the instructions that, when executed, cause the one or more processors to determine the one
or more most significant bits of the picture order count value comprise instructions that, when
executed, cause the one or more processors to determine the one or more most significant bits
of the picture order count value that identifies the long-term reference picture to be used
when encoding at least the portion of the current picture such that the one or more most
significant bits in combination with the determined one or more least significant bits is
sufficient to uniquely identify the picture order count value that identifies the long-term
reference picture from any other picture order count value that identifies any other picture in

the decoded picture buffer.
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Claim 39: The non-transitory computer-readable storage medium of claim 35, wherein
the picture order count value comprises a delta picture order count value computed as the
difference between a picture order count value that identifies the current picture and the
picture order count value that identifies the long-term reference picture to be used when

encoding at least the portion of the current picture.

Claim 40: A method of decoding encoded video data, the method comprising:

determining, for a current picture of the encoded video data, a number of bits used to
represent one or more least significant bits of the picture order count value that directly
identifies a long-term reference picture to be used when decoding at least a portion of the
current picture;

parsing the determined number of bits from a bitstream representative of the encoded
video data, wherein the parsed determined number of bits represents the one or more least
significant bits of the picture order count value that directly identifies the long-term reference
picture;

determining whether one or more most significant bits of a delta of the picture order
count value directly identifying the long term reference picture and a picture order count
value directly identifying the current picture are specified in a slice header of the bitstream;

based on the determination of whether the one or more most significant bits are
specified, parsing the one or more most significant bits from the slice header of the bitstream;

retrieving the long-term reference picture from a decoded picture buffer based on one
or more of the least significant bits and the one or more most significant bits; and

decoding at least the portion of the current picture using the retrieved long-term

reference picture.

Claim 41: The method of claim 40, wherein the picture order count value that identifies
the long-term reference picture comprises a picture order count value that directly identifies a
long-term reference picture that is present in the decoded picture buffer but that is not
specified as one or more long-term reference pictures in a sequence parameter set associated

with the current picture.

Claim 42: The method of claim 40, wherein the parsed determined number of bits
represent the least significant bits of the picture order count value that directly identifies the

long-term reference picture as an unsigned binary number.
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Claim 43: The method of claim 40, wherein retrieving the long-term reference picture
from the decoded picture buffer comprises retrieving the long-term reference picture from the
decoded picture buffer based on the least significant bits of the picture order count value that
directly identifies the long-term reference picture and the picture order count values

associated with at least one picture stored in the decoded picture buffer.

Claim 44 The method of claim 43, wherein retrieving the long-term reference picture
from the decoded picture buffer comprises:

comparing the least significant bits of the picture order count value that directly
identifies the long-term reference picture to a same number of least significant bits of a
picture order count value associated with the at least one picture stored to the decoded picture
buffer; and

retrieving the one of the at least one pictures stored to the decoded picture buffer for
use as the long-term reference picture in decoding the current picture that has the same least
significant bits for the picture order count value associated with the one of the at least one
pictures stored to the decoded picture buffer as the determined least significant bits of the

long-term reference picture to be used to decode the current picture.

Claim 45: The method of claim 40, wherein determining the number of bits used to
represent the one or more least significant bits of the picture order count value that directly
identifies the long-term reference picture to be used when decoding at least a portion of the
current pictures comprises parsing the number of bits used to represent the one or more least
significant bits of the picture order count value that directly identifies the long-term reference

picture to be used when decoding at least a portion of the current pictures from the bitstream.

Claim 46: The method of claim 40, wherein determining the number of bits comprises
determining the number of bits to be used to represent the one or more least significant bits of
the picture order count value that directly identifies the long-term reference picture based on
syntax elements previously determined for one or more of the current picture and previously
encoded pictures of the video data without having to parse from the bitstream the determined
number of bits used to represent the one or more least significant bits of the picture order

count value that directly identifies the long-term reference picture,
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Claim 47: The method of claim 40, further comprising, when the one or more least
significant bits do not uniquely identify the picture order count value of the long-term
reference picture with respect to the one or more least significant bits of any other picture
order count value that identifies any other picture present in a decoded picture buffer to
which the long-term reference picture is also stored, determining one or more most
significant bits of the picture order count value that identifies the long-term reference picture,

wherein the one or more most significant bits in combination with the determined one
or more least significant bits is sufficient to distinguish the picture order count value that
identifies the long-term reference picture from any other picture order count value that
identifies any other picture in the decoded picture buffer,

wherein a number of the one or more least significant bits when added to a number of
the one or more most significant bits results in a total that is less than a total number of bits to
specify the picture order count value, and

wherein retrieving the long-term reference picture from the decoded picture buffer
comprises retrieving the long-term reference picture form the decoded picture buffer based on
the determined one or more least significant bits of the picture order count value and the

determined one or more most significant bits of the picture order count value.

Claim 48: The method of claim 47, wherein the determined one or more least significant
bits of the picture order count that identifies the long-term reference picture to be used when
decoding at least the portion of the current picture uniquely identify the picture order count
value from any other picture order count value specified in one or more of a slice header
associated with at least a portion of the current picture, a picture parameter set associated

with the current picture and a sequence parameter set associated with the picture.

Claim 49: The method of claim 47, wherein determining the one or more most
significant bits of the picture order count value that identifies the long-term reference picture
comprises parsing, from a bitstream representative of the encoded video data, the one or more
most significant bits of the picture order count value that identifies the long-term reference

picture.

Claim 50: The method of claim 47, wherein the picture order count value comprises a
delta picture order count value computed as the difference between a picture order count

value that identifies the current picture and the picture order count value that identifies the
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long-term reference picture to be used when encoding at least the portion of the current

picture.

Claim 51: A video decoding device for decoding encoded video data, the video decoding
device comprising:

a memory configured to store a current picture of the encoded video data; and

one or more processors configured to determine, for the current picture, a number of
bits used to represent one or more least significant bits of the picture order count value that
directly identifies a long-term reference picture to be used when decoding at least a portion of
the current picture, parse the determined number of bits from a bitstream representative of the
encoded video data, wherein the parsed determined number of bits represents the one or more
least significant bits of the picture order count value that directly identifies the long-term
reference picture, determine whether one or more most significant bits of a delta of the
picture order count value directly identifying the long term reference picture and a picture
order count value directly identifying the current picture are specified in a slice header of the
bitstream, based on the determination of whether the one or more most significant bits are
specified, parse the one or more most significant bits from the slice header of the bitstream,
retrieve the long-term reference picture from a decoded picture buffer based on one or more
of the least significant bits and the one or more most significant bits, and decode at least the

portion of the current picture using the retrieved long-term reference picture.

Claim 52: The video decoding device of claim 51, wherein the picture order count value
that identifies the long-term reference picture comprises a picture order count value that
directly identifies a long-term reference picture that is present in the decoded picture buffer
but that is not specified as one or more long-term reference pictures in a sequence parameter

set associated with the current picture.

Claim 53: The video decoding device of claim 51, wherein the parsed determined
number of bits represent the least significant bits of the picture order count value that directly

identifies the long-term reference picture as an unsigned binary number.

Claim 54: The video decoding device of claim 51, wherein the one or more processors
are further configured to, when retrieving the long-term reference picture from the decoded

picture buffer, retrieve the long-term reference picture from the decoded picture buffer based
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on the least significant bits of the picture order count value that directly identifies the long-
term reference picture and the picture order count values associated with at least one picture

stored in the decoded picture buffer.

Claim 55: The video decoding device of claim 54, wherein the one or more processors
are further configured to, when retrieving the long-term reference picture from the decoded
picture buffer, compare the least significant bits of the picture order count value that directly
identifies the long-term reference picture to a same number of least significant bits of a
picture order count value associated with the at least one picture stored to the decoded picture
buffer and retrieve the one of the at least one pictures stored to the decoded picture buffer for
use as the long-term reference picture in decoding the current picture that has the same least
significant bits for the picture order count value associated with the one of the at least one
pictures stored to the decoded picture buffer as the determined least significant bits of the

long-term reference picture to be used to decode the current picture.

Claim 56: The video decoding device of claim 51, wherein the one or more processors
are further configured to, when determining the number of bits used to represent the one or
more least significant bits of the picture order count value that directly identifies the long-
term reference picture to be used when decoding at least a portion of the current pictures,
parse the number of bits used to represent the one or more least significant bits of the picture
order count value that directly identifies the long-term reference picture to be used when

decoding at least a portion of the current pictures from the bitstream.

Claim 57: The video decoding device of claim 51, wherein the one or more processors
are further configured to, when determining the number of bits, determine the number of bits
to be used to represent the one or more least significant bits of the picture order count value
that directly 1dentifies the long-term reference picture based on syntax elements previously
determined for one or more of the current picture and previously encoded pictures of the
video data without having to parse from the bitstream the determined number of bits used to
represent the one or more least significant bits of the picture order count value that directly

identifies the long-term reference picture.



94

Claim 58: The video decoding device of claim 51,

wherein the one or more processors are further configured to, when the one or more
least significant bits do not uniquely identify the picture order count value of the long-term
reference picture with respect to the one or more least significant bits of any other picture
order count value that identifies any other picture present in a decoded picture buffer to
which the long-term reference picture is also stored, determine one or more most significant
bits of the picture order count value that identifies the long-term reference picture,

wherein the one or more most significant bits in combination with the determined one
or more least significant bits is sufficient to distinguish the picture order count value that
identifies the long-term reference picture from any other picture order count value that
identifies any other picture in the decoded picture buffer,

wherein a number of the one or more least significant bits when added to a number of
the one or more most significant bits results in a total that is less than a total number of bits to
specify the picture order count value, and

wherein the one or more processors are further configured to, when retrieving the
long-term reference picture from the decoded picture buffer, retrieve the long-term reference
picture form the decoded picture buffer based on the determined one or more least significant
bits of the picture order count value and the determined one or more most significant bits of

the picture order count value.

Claim 59: The video decoding device of claim 58, wherein the determined one or more
least significant bits of the picture order count that identifies the long-term reference picture
to be used when decoding at least the portion of the current picture uniquely identify the
picture order count value from any other picture order count value specified in one or more of
a slice header associated with at least a portion of the current picture, a picture parameter sct

associated with the current picture and a sequence parameter set associated with the picture.

Claim 60: The video decoding device of claim 58, wherein the one or more processors
are further configured to, when determining the one or more most significant bits of the
picture order count value that identifies the long-term reference picture, parse, from a
bitstream representative of the encoded video data, the one or more most significant bits of

the picture order count value that identifies the long-term reference picture.
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Claim 61: The video decoding device of claim 58, wherein the picture order count value
comprises a delta picture order count value computed as the difference between a picture
order count value that identifies the current picture and the picture order count value that
identifies the long-term reference picture to be used when encoding at least the portion of the

current picture.

Claim 62: A video decoding device for decoding encoded video data, the video decoding
device comprising:

means for determining, for a current picture of the encoded video data, a number of
bits used to represent one or more least significant bits of the picture order count value that
directly identifies a long-term reference picture to be used when decoding at least a portion of
the current picture;

means for parsing the determined number of bits from a bitstream representative of
the encoded video data, wherein the parsed determined number of bits represents the one or
more least significant bits of the picture order count value that directly identifies the long-
term reference picture;

means for determining whether one or more most significant bits of a delta of the
picture order count value directly identifying the long term reference picture and a picture
order count value directly identifying the current picture are specified in a slice header of the
bitstream;

means for parsing, based on the determination of whether the one or more most
significant bits are specified, the one or more most significant bits from the slice header of
the bitstream,

means for retrieving the long-term reference picture from a decoded picture buffer
based on one or more of the least significant bits and the one or more most significant bits;
and

means for decoding at least the portion of the current picture using the retrieved long-

term reference picture.

Claim 63: The video decoding device of claim 62, wherein the picture order count value
that identifies the long-term reference picture comprises a picture order count value that
directly identifies a long-term reference picture that is present in the decoded picture buffer
but that is not specified as one or more long-term reference pictures in a sequence parameter

set associated with the current picture.
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Claim 64: The video decoding device of claim 62, wherein the parsed determined
number of bits represent the least significant bits of the picture order count value that directly

identifies the long-term reference picture as an unsigned binary number.

Claim 65: The video decoding device of claim 62, wherein the means for retrieving the
long-term reference picture from the decoded picture buffer comprises means for retrieving
the long-term reference picture from the decoded picture buffer based on the least significant
bits of the picture order count value that directly identifies the long-term reference picture
and the picture order count values associated with at least one picture stored in the decoded

picture buffer.

Claim 66: The video decoding device of claim 65, wherein the means for retrieving the
long-term reference picture from the decoded picture buffer comprises:

means for comparing the least significant bits of the picture order count value directly
that identifies the long-term reference picture to a same number of least significant bits of a
picture order count value associated with the at least one picture stored to the decoded picture
buffer; and

means for retrieving the one of the at least one pictures stored to the decoded picture
buffer for use as the long-term reference picture in decoding the current picture that has the
same least significant bits for the picture order count value associated with the one of the at
least one pictures stored to the decoded picture buffer as the determined least significant bits

of the long-term reference picture to be used to decode the current picture.

Claim 67: The video decoding device of claim 62, wherein the means for determining the
number of bits used to represent the one or more least significant bits of the picture order
count value that directly identifies the long-term reference picture to be used when decoding
at least a portion of the current pictures comprises means for parsing the number of bits used
to represent the one or more least significant bits of the picture order count value that directly
identifies the long-term reference picture to be used when decoding at least a portion of the

current pictures from the bitstream.
Claim 68: The video decoding device of claim 62, wherein the means for determining the

number of bits comprises means for determining the number of bits to be used to represent

the one or more least significant bits of the picture order count value that directly identifies
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the long-term reference picture based on syntax elements previously determined for one or
more of the current picture and previously encoded pictures of the video data without having
to parse from the bitstream the determined number of bits used to represent the one or more
least significant bits of the picture order count value that directly identifies the long-term

reference picture.

Claim 69: A non-transitory computer-readable storage medium having stored thereon
instructions that, when executed, cause one or more processor of a video decoding device to:

determine, for a current picture of the encoded video data, a number of bits used to
represent one or more least significant bits of the picture order count value that directly
identifies a long-term reference picture to be used when decoding at least a portion of the
current picture;

parse the determined number of bits from a bitstream representative of the encoded
video data, wherein the parsed determined number of bits represents the one or more least
significant bits of the picture order count value that directly identifies the long-term reference
picture;

determine whether one or more most significant bits of a delta of the picture order
count value directly identifying the long term reference picture and a picture order count
value directly identifying the current picture are specified in a slice header of the bitstream;

based on the determination of whether the one or more most significant bits are
specified, parse the one or more most significant bits from the slice header of the bitstream;

retrieve the long-term reference picture from a decoded picture buffer based on one or
more of the least significant bits and the one or more most significant bits; and

decode at least the portion of the current picture using the retrieved long-term

reference picture.

Claim 70: The non-transitory computer-readable storage medium of claim 69, wherein
the picture order count value that directly identifies the long-term reference picture comprises
a picture order count value that identifies a long-term reference picture that is present in the
decoded picture buffer but that is not specified as one or more long-term reference pictures in

a sequence parameter set associated with the current picture.

Claim 71: The non-transitory computer-readable storage medium of claim 69, wherein

the parsed determined number of bits represent the least significant bits of the picture order
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count value that directly identifies the long-term reference picture as an unsigned binary

number.

Claim 72: The non-transitory computer-readable storage medium of claim 69, wherein
the instructions that, when executed, cause the one or more processor to retrieve the long-
term reference picture from the decoded picture buffer comprise instructions that, when
executed, cause the one or more processors to retrieve the long-term reference picture from
the decoded picture buffer based on the least significant bits of the picture order count value
that directly identifies the long-term reference picture and the picture order count values

associated with at least one picture stored in the decoded picture buffer.

Claim 73: The non-transitory computer-readable storage medium of claim 72, wherein
the instructions that, when executed, cause the one or more processor to retrieve the long-
term reference picture from the decoded picture buffer comprise instructions that, when
executed, cause the one or more processors to:

compare the least significant bits of the picture order count value that directly
identifies the long-term reference picture to a same number of least significant bits of a
picture order count value associated with the at least one picture stored to the decoded picture
buffer; and

retrieve the one of the at least one pictures stored to the decoded picture buffer for use
as the long-term reference picture in decoding the current picture that has the same least
significant bits for the picture order count value associated with the one of the at least one
pictures stored to the decoded picture buffer as the determined least significant bits of the

long-term reference picture to be used to decode the current picture,

Claim 74: The non-transitory computer-readable storage medium of claim 69, wherein
the instructions that, when executed, cause the one or more processor to determine the
number of bits used to represent the one or more least significant bits of the picture order
count value that directly identifies the long-term reference picture to be used when decoding
at least a portion of the current pictures comprise instructions that, when executed, cause the
one or more processors to parse the number of bits used to represent the one or more least
significant bits of the picture order count value that directly identifies the long-term reference

picture to be used when decoding at least a portion of the current pictures from the bitstream.
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Claim 75: The non-transitory computer-readable storage medium of claim 69, wherein
the instructions that, when executed, cause the one or more processor to determine the
number of bits comprise instructions that, when executed, cause the one or more processors
to determine the number of bits to be used to represent the one or more least significant bits
of the picture order count value that directly identifies the long-term reference picture based
on syntax elements previously determined for one or more of the current picture and
previously encoded pictures of the video data without having to parse from the bitstream the
determined number of bits used to represent the one or more least significant bits of the

picture order count value that identifies the long-term reference picture.

Claim 76: The non-transitory computer-readable storage medium of claim 69, having
further stored thereon instructions that, when executed, cause the one or more processors to,
when the one or more least significant bits do not uniquely identify the picture order count
value of the long-term reference picture with respect to the one or more least significant bits
of any other picture order count value that identifies any other picture present in a decoded
picture buffer to which the long-term reference picture is also stored, determine one or more
most significant bits of the picture order count value that identifies the long-term reference
picture,

wherein the one or more most significant bits in combination with the determined one
or more least significant bits is sufficient to distinguish the picture order count value that
identifies the long-term reference picture from any other picture order count value that
identifies any other picture in the decoded picture buffer,

wherein a number of the one or more least significant bits when added to a number of
the one or more most significant bits results in a total that is less than a total number of bits to
specify the picture order count value, and

wherein the instructions that, when executed, cause the one or more processor to
retrieve the long-term reference picture from the decoded picture buffer comprise instructions
that, when executed, cause the one or more processors to retrieve the long-term reference
picture form the decoded picture buffer based on the determined one or more least significant
bits of the picture order count value and the determined one or more most significant bits of

the picture order count value.

Claim 77: The non-transitory computer-readable storage medium of claim 76, wherein

the determined one or more least significant bits of the picture order count that identifies the
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long-term reference picture to be used when decoding at least the portion of the current
picture uniquely identify the picture order count value from any other picture order count
value specified in one or more of a slice header associated with at least a portion of the
current picture, a picture parameter set associated with the current picture and a sequence

parameter set associated with the picture.

Claim 78: The non-transitory computer-readable storage medium of claim 76, wherein
the instructions that, when executed, cause the one or more processor to determine the one or
more most significant bits of the picture order count value that identifies the long-term
reference picture comprise instructions that, when executed, cause the one or more processors
to parse, from a bitstream representative of the encoded video data, the one or more most

significant bits of the picture order count value that identifies the long-term reference picture.

Claim 79; The non-transitory computer-readable storage medium of claim 76, wherein
the picture order count value comprises a delta picture order count value computed as the
difference between a picture order count value that identifies the current picture and the
picture order count value that identifies the long-term reference picture to be used when

encoding at least the portion of the current picture.



