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Fig. 3. Parameter set use with reliable “out-of-band” parameter set exchange.

number of VCL NAL units) and supplemental enhancement in-
formation (timing information and other supplemental data that
may enhance usability of the decoded video signal but are not
necessary for decoding the values of the samples in the video
pictures).

E. Parameter Sets

A parameter set is supposed to contain information that is
expected to rarely change and offers the decoding of a large
number of VCL NAL units. There are two types of parameter
sets:

• sequence parameter sets, which apply to a series of con-
secutive coded video pictures called a coded video se-
quence;

• picture parameter sets, which apply to the decoding of one
ormore individual pictures within a coded video sequence.

The sequence and picture parameter-set mechanism decouples
the transmission of infrequently changing information from the
transmission of coded representations of the values of the sam-
ples in the video pictures. Each VCLNAL unit contains an iden-
tifier that refers to the content of the relevant picture parameter
set and each picture parameter set contains an identifier that
refers to the content of the relevant sequence parameter set. In
this manner, a small amount of data (the identifier) can be used
to refer to a larger amount of information (the parameter set)
without repeating that information within each VCL NAL unit.
Sequence and picture parameter sets can be sent well ahead

of the VCL NAL units that they apply to, and can be repeated to
provide robustness against data loss. In some applications, pa-
rameter sets may be sent within the channel that carries the VCL
NAL units (termed “in-band” transmission). In other applica-
tions (see Fig. 3), it can be advantageous to convey the param-
eter sets “out-of-band” using a more reliable transport mecha-
nism than the video channel itself.

F. Access Units

A set of NAL units in a specified form is referred to as an
access unit. The decoding of each access unit results in one de-
coded picture. The format of an access unit is shown in Fig. 4.
Each access unit contains a set of VCL NAL units that to-

gether compose a primary coded picture. It may also be prefixed
with an access unit delimiter to aid in locating the start of the
access unit. Some supplemental enhancement information con-
taining data such as picture timing informationmay also precede
the primary coded picture.

Fig. 4. Structure of an access unit.

The primary coded picture consists of a set of VCLNAL units
consisting of slices or slice data partitions that represent the
samples of the video picture.
Following the primary coded picture may be some additional

VCL NAL units that contain redundant representations of areas
of the same video picture. These are referred to as redundant
coded pictures, and are available for use by a decoder in recov-
ering from loss or corruption of the data in the primary coded
pictures. Decoders are not required to decode redundant coded
pictures if they are present.
Finally, if the coded picture is the last picture of a coded

video sequence (a sequence of pictures that is independently
decodable and uses only one sequence parameter set), an end
of sequence NAL unit may be present to indicate the end of the
sequence; and if the coded picture is the last coded picture in
the entire NAL unit stream, an end of stream NAL unit may be
present to indicate that the stream is ending.

G. Coded Video Sequences

A coded video sequence consists of a series of access units
that are sequential in the NAL unit stream and use only one se-
quence parameter set. Each coded video sequence can be de-
coded independently of any other coded video sequence, given
the necessary parameter set information, which may be con-
veyed “in-band” or “out-of-band”. At the beginning of a coded
video sequence is an instantaneous decoding refresh (IDR) ac-
cess unit. An IDR access unit contains an intra picture—a codedNokia Exhibit 2017, p. 5 
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