
WO 2008/047304 PCT/IB2007/054201 DISCARDABLE LOWER
LAYER ADAPTATIONS IN SCALABLE  VIDEO CODING FIELD OF
THE INVENTION [00011 The present invention relates
generally to the field of scalable video coding.  More
particularly, the present invention relates to
discardable lower layer adaptations  in scalable video
coding. BACKGROUND OF THE INVENTION [0002] This
section is intended to provide a background or context
to the invention  that is recited in the claims. The
description herein may include concepts that could  be
pursued, but are not necessarily ones that have been
previously conceived or  pursued. Therefore, unless
otherwise indicated herein, what is described in this
section is not prior art to the description and claims
in this application and is not  admitted to be prior
art by inclusion in this section. [00031 There area
number of video coding standards including ITU-T
H.261,  ISO/IEC MPEG-1 Visual, ITU-T H.262 or ISO/IEC
MPEG-2 Visual, ITU-T H.263,  ISO/IEC MPEG-4 Visual and
ITU-T H.264 or ISO/IEC MPEG-4 AVC. H.264/AVC  is the
work output of a Joint Video Team (JVT) of ITU-T Video
Coding Experts  Group (VCEG) and ISO/IEC MPEG. There
are also proprietary solutions for video  coding (e.g.
VC-1, also known as SMPTE standard 421M, based on
Microsoft's  Windows Media Video version 9), as well
as national standardization initiatives, for  example
AVS codec by Audio and Video Coding Standard Workgroup
in China.  Some of these standards already specify a
scalable extension, e.g. MPEG-2 visual and  MPEG-4
visual. For H.264/AVC, the scalable video coding
extension SVC,  sometimes also referred to as SVC
standard, is currently under development. [0004] The
latest draft of the SVC is described in JVT-T201,
"Joing Draft 7 of SVC Amendment," 20th JVT Meeting,
Klagenfurt, Austria, July 2006, available from
http://ftp3.itu.ch/av-arch/jvt-site/2006_07_Klagenfurt
/JVT-T201.zip.  -1 WO 2008/047304 PCT/IB2007/054201
[0005] SVC can provide scalable video bitstreams. A
portion of a scalable video  bitstream can be
extracted and decoded with a degraded playback visual
quality. A  scalable video bitstream contains a
non-scalable base layer and one or more  enhancement
layers. An enhancement layer may enhance the temporal
resolution (i.e.  the frame rate), the spatial
resolution, or simply the quality of the video content
represented by the lower layer or part thereof. In
some cases, data of an enhancement  layer can be
truncated after a certain location, even at arbitrary
positions, and each  truncation position can include
some additional data representing increasingly  



enhanced visual quality. Such scalability is referred
to as fine-grained (granularity)  scalability (FGS).
In contrast to FGS, the scalability provided by a
quality  enhancement layer that does not provide
fined-grained scalability is referred as
coarse-grained scalability (CGS). Base layers can be
designed to be FGS scalable as  well. [0006] The
mechanism for providing temporal scalability in the
latest SVC  specification is referred to as the
"hierarchical B pictures" coding structure. This
feature is fully supported by Advanced Video Coding
(AVC), and the signaling  portion can be performed by
using sub-sequence-related supplemental enhancement
information (SEI) messages. [0007] The mechanism for
providing temporal scalability in the latest SVC
specification is referred to as the "hierarchical B
pictures" coding structure. This  feature is fully
supported by AVC, and the signaling portion can be
performed by  using sub-sequence-related supplemental
enhancement information (SEI) messages.  [0008] For
mechanisms to provide spatial and CGS scalabilities, a
conventional  layered coding technique similar to that
used in earlier standards is used with some  new
inter-layer prediction methods. Data that could be
inter-layer predicted includes  intra texture, motion
and residual data. Single-loop decoding is enabled by
a  constrained intra texture prediction mode, whereby
the inter-layer intro texture prediction can be
applied to macroblocks Bs) for which the corresponding
block of  the base layer is located inside intra MBs.
At the same time, those he  base layer use constrained
intra prediction. In single-loop decoding, the .`(. -
r  needs to perform motion compensation and full
picture reconstruction only for the -2 WO 2008/047304
PCT/IB2007/054201  scalable layer desired for playback
(called the desired layer). For this reason, the
decoding complexity is greatly reduced. All of the
layers other than the desired layer  do not need to be
fully decoded because all or part of the data of the
MBs not used for  inter-layer prediction (be it
inter-layer intra texture prediction, inter-layer
motion  prediction or inter-layer residual prediction)
are not needed for reconstruction of the  desired
layer. [00091 The spatial scalability has been
generalized to enable the base layer to be a  cropped
and zoomed version of the enhancement layer. The
quantization and entropy  coding modules were adjusted
to provide FGS capability. The coding mode is
referred to as progressive refinement, wherein
successive refinements of the transform  coefficients
are encoded by repeatedly decreasing the quantization
step size and  applying a "cyclical" entropy coding
akin to sub-bitplane coding. [00101 The scalable layer
structure in the current draft SVC standard is  



characterized by three variables, referred to as
temporal-level, dependency_id and  quality_level, that
are signaled in the bit stream or can be derived
according to the  specification. temporal-level is
used to indicate the temporal layer hierarchy or frame
rate. A layer comprising pictures of a smaller
temporal-level value has a smaller  frame rate than a
layer comprising pictures of a larger temporal_level.
dependency_id  is used to indicate the inter-layer
coding dependency hierarchy. At any temporal
location, a picture of a smaller dependency id value
may be used for inter-layer  prediction for coding of
a picture with a larger dependency_id value. quality
level is  used to indicate FGS layer hierarchy. At any
temporal location and with identical  dependency_id
value, an FGS picture with quality_level value equal
to QL uses the  FGS picture or base quality picture
(i.e., the non-FGS picture when QL-1 = 0) with
quality_level value equal to QL-1 for inter-layer
prediction. [00111 In single-loop decoding of scalable
video including at least two CGS or  spatial scalable
layers, only a portion of a coded picture in a lower
layer is used for  prediction of the corresponding
coded picture in a higher layer (i,e, for inter- layer
prediction). Therefore, if a sender knows the scalable
layer desired for playback in  the receivers, the
bitrate used for transmission could be reduced by
omitting those  portions that are not used for
inter-layer prediction and not in any of the scalable
-3 WO 2008/047304 PCT/IB2007/054201  layers desired
for playback. It should be noted that, in the case of
a multicast or  broadcast, where different clients may
desire different layers for playback, these  layers
are called desired layers. [00121 The Joint Video Team
(JVT) is currently working on the development of the
SVC standard. The JVT-R050r1 ("Discardable bits and
Multi-layer RD estimation  for Single loop decoding,"
18th Meeting: Bangkok, Thailand, 14-20 January, 2006,
available from http:/,
ftp3.itu.ch/av-arch/jvt-site/2006_0I-Bangkok/JVT-R050.
zip)  and JVT-R064 ("Selective Inter-layer
Prediction," 18th Meeting: Bangkok, Thailand,  14-20
January, 2006, available from
http:,/ftp3.itu.ch/av-archljvt site/2006_01
Bangkok/JVT-R064.zip) contributions previously
attempted to utilize  "unneeded data" to improve the
performance of SVC in certain application scenarios.
JVT-R050r1 briefly proposed that discardable residuals
be coded in a separate  Network Abstraction Layer
(NAL) unit or slice with the NAL discardable flag set,
where the discardable flag indicated that a NAL unit
is not required for decoding  upper layers. However,
only residual data is mentioned and it was not
specified how  to encode those "discardable" residuals
to a separate NAL unit or slice. According to  the
current SVC design, this is impossible unless those
MBs having residual data not  required for inter-layer
prediction are consecutive in raster scan order, which
is not  



likely. JVT-R064 proposed to force all of the MBs to
not be used for inter-layer  prediction for a set of
pictures (i.e., each coded as one slice) in certain
layers of high  temporal levels. A frame-based
selective inter-layer prediction method has been
proposed in JVT-S051 ("Frame Based Selective
Inter-layer Prediction," 19th  Meeting: Geneva, CH, 31
March - 7 April, 2006, available from
http://ftp3.itu.ch/av-
arch/jvt-site/2006_04_Geneva/JVT-5051.zip), wherein
for certain pictures (each  coded as one slice), all
the MBs in of the pictures are forced not to be used
for inter- layer prediction. The selection of the
certain pictures is modeled as a knapsack  problem and
solved using dynamic programming. L.S. Provisional
Patent  4nnlication 60/786,496 to Applicant and
JVT-5039 ("On discardable low(--r 1 r ions," 1917
Geneva, CH, 31 "rc'a - 7 April; 2006, av_' em  http
cp3.itu.ch/av-arc ~, vt-site/2006_04_Gc n.. vaJJV
T-5039.zip), hereinafter  incorporated in their
entirety, proposed using slice groups and/or data
partitioning to -4 WO 2008/047304 PCT/IB2007/054201
separate data needed for inter-layer prediction
(non-discardable data) and data not  needed for
inter-layer prediction (discardable data), such that
the discaradable data  can be discarded to avoid
unnecessary transmission and/or decoding. [0013] In
SVC, if spatial scalability is provided, a high layer
MB can exploit inter- layer prediction using scaled
base layer motion data when either a base mode_fIag or
a base-mode-refinement-flag is equal to 1. In this
scenario, a high layer MB is reconstructed with
default motion data deduced from the base layer. For
example, if a  base layer is of QCIF size and an
enhancement layer is of CIF size, the motion vector
of one block in the base layer will be scaled by 2 and
upsampled to 2x2 motion vectors for the four
co-located blocks in the enhancement layer. [0014] For
inter-layer texture prediction, if spatial resolution
between the  enhancement and base layers pictures is
different, an interpolation filter is needed to
upsample the base layer. Before applying the
interpolation filter, the intra MBs of the  base layer
are extended by a 4-sample border in each direction
using a border  extension process. Before performing
the border extension, a deblocking filter is  applied
to all boundaries inside an intra MB or between the
intra MBs. [0015] In inter-layer residual prediction
of SVC, if a previous layer represents a  layer with
half the spatial resolution of the current layer, the
residual signal is  upsampled using a separable
bi-linear filter before it is used as prediction
signal. For  inter-layer spatial resolution ratios
different from 1 and 2, the interpolation process is
based on a quarter-pel interpolation process as
specified in AVC. [0016] Assuming two layers exist,
i.e., a lower layer and a higher layer, in current
SVC, it is possible to mark a coded slice NAL unit in
the low layer as discardable and  



that the discardable slice need not be present when
decoding the higher layer.  Therefore, the higher
layer decoding must not depend on any data conveyed in
the  discardable slice, even if the discardable slice
is present. This requirement can be met  when each
picture is coded as one slice, where the base _id_plus
l of the higher layer  slice/picture above a
discardable lower layer slice/picture is set to 0.
However, when a lower layer picture is coded into more
than one slice of the slices are  discardable while
others not, problems arise in ensuring that the above
requirement is  met: -5 WO 2008/047304
PCT/IB2007/054201  [00171 A first problem arises when
a slice in a high layer picture covers regions
covered by both discardable and non-discardable slices
in the low layer. For each of  the MBs covering
regions covered by discardable slices in the lower
layer, all the  instances of syntax elements
base-mode-flag, base-mode-refinement-flag, infra base
flag, motion_prediction_flag 10[],
motion_prediction-flag_l I[], and
residual_prediction_flag must be set to equal to 0.
However, these syntax elements  are still transmitted
in the bitstream which results in reduced coding
efficiency as  compared to a case when these syntax
elements are not transmitted for the MBs.  [00181 A
second problem arises when the higher layer is a
spatial scalable layer.  The decoding process involves
upsampling processes for samples or residual values to
lower layer pictures before those values are used for
inter-layer prediction. However,  the upsampling
result may become unpredictable for those MBs
neighboring the  discardable MBs due to the
non-initialized values of the discardable MBs.
Consequently, it is difficult to ensure that the
decoding result is correct. SUMMARY OF THE INVENTION
[00191 The present invention provides a system and
method for enabling a coded  slice in a coded picture
consisting of more than one coded slice to be coded as
discardable to higher layers (i.e., not required for
the decoding of high layers) in an  efficient manner.
First, transmitting syntax elements that must be set
to fixed values  is avoided, thus improving coding
efficiency. In particular, various flags can be  added
to the slice header in scalable extension and/or to
the various MB syntax tables,  so that transmitting
certain syntax elements in variable MB syntax tables
can be  avoided. Second, interference from possibly
discarded data in the upsampling process  of sample or
residual data used for inter-layer prediction is
avoided as well, thus  allowing for the correct
decoding of higher layers. In particular, sample or
residual  values of discardable slices during both the
encoding and decoding process are padded regardless of
whether or not the discardable slices are available.
Alternatively, constraints can be applied to the
encoding process, such that the sample 



or residual values of the discardable slices in the
low layer pictures are not used in the  upsampling
processes. -6 WO 2008/047304 PCT/IB2007/054201  [0020]
These and other advantages and features of the
invention, together with the  organization and manner
of operation thereof, will become apparent from the
following detailed description when taken in
conjunction with the accompanying  drawings, wherein
like elements have like numerals throughout the
several drawings  described below. BRIEF DESCRIPTION
OF THE DRAWINGS [0021] Figure 1 shows a generic
multimedia communications system for use with  the
present invention; [0022] Figure 2 is a perspective
view of a mobile telephone that can be used in the
implementation of the present invention; and [0023]
Figure 3 is a schematic representation of the
telephone circuitry of the  mobile telephone of Figure
2. DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0024] The present invention provides a system and
method for enabling a coded  slice in a coded picture
consisting of more than one coded slice to be coded as
discardable to higher layers (i.e., not required for
the decoding of high layers) in an  efficient manner.
First, transmitting syntax elements that must be set
to fixed values  is avoided, thus improving coding
efficiency. Second, interference from possibly
discarded data in the upsampling process of sample or
residual data used for inter- layer prediction is
avoided as well, thus allowing for the correct
decoding of higher  layers. [0025] The present
invention includes a video encoder (and encoding
method) for  separating data needed for inter-layer
prediction and not needed for inter-layer  prediction.
In addition, the present invention also includes a
video decoder (and  decoding method) identifying data
not needed for inter-layer prediction and not in the
desired layer for playback, as well a flitting the
decoding of such identified data,  and decoding the
desired layer for playback without the discardable
data. [0026] igure I shows a generic multimedia
communications system for use with the present
invention. As shown in Figure 1, a data source 100
provides a source  -7 WO 2008/047304 PCT/IB2007/054201
signal in an analog, uncompressed digital, or
compressed digital format, or any  combination of
these formats. An encoder 110 encodes the source
signal into a coded  media bitstream. The encoder 110
may be capable of encoding more than one media  



type, such as audio and video, or more than one
encoder 110 may be required to code  different media
types of the source signal. The encoder 110 may also
get  synthetically produced input, such as graphics
and text, or it may be capable of  producing coded
bitstreams of synthetic media. In the following, only
processing of  one coded media bitstream of one media
type is considered to simplify the  description. It
should be noted, however, that typically real-time
broadcast services  comprise several streams
(typically at least one audio, video and text
sub-titling  stream). It should also be noted that the
system may include many encoders, but in  the
following only one encoder 110 is considered to
simplify the description without a  lack of
generality. 100271 The coded media bitstream is
transferred to a storage 120. The storage 120  may
comprise any type of mass memory to store the coded
media bitstream. The  format of the coded media
bitstream in the storage 120 may be an elementary
self- contained bitstream format, or one or more coded
media bitstreams may be  encapsulated into a container
file. Some systems operate "live", i.e. omit storage
and  transfer coded media bitstream from the encoder
110 directly to a sender 130. The  coded media
bitstream is then transferred to the sender 130, also
referred to as the  server, on a need basis. The
format used in the transmission may be an elementary
self-contained bitstream format, a packet stream
format, or one or more coded media  bitstreams may be
encapsulated into a container file. The encoder 110,
the storage  120, and the sender 130 may reside in the
same physical device or they may be  included in
separate devices. The encoder 110 and the sender 130
may operate with  live real-time content, in which
case the coded media bitstream is typically not stored
permanently, but rather buffered for small periods of
time in the content encoder 110  and/or in the sender
130 to smooth out variations in processing delay,
transfer delay, and coded media bitrate. (0028) The
sender 130 sends the coded media bitstream using a
communication  protocol stack. The stack may include
but is not limited to Real-Time Transport  -8 WO
2008/047304 PCT/IB2007/054201  Protocol (RTP), User
Datagram Protocol (UDP), and Internet Protocol (IP).
When  the communication protocol stack is
packet-oriented, the sender 130 encapsulates the
coded media bitstream into packets. For example, when
RTP is used, the sender 130  encapsulates the coded
media bitstream into RTP packets according to an RTP
payload format. Typically, each media type has a
dedicated RTP payload format. It  should be again
noted that a system may contain more than one sender
130, but for  the sake of simplicity, the following
description only considers one sender 130.  [00291 The
sender 130 may or may not be connected to a gateway
140 through a  



communication network. The gateway 140 may perform
different types of functions,  such as translation of
a packet stream according to one communication
protocol stack  to another communication protocol
stack, merging and forking of data streams, and
manipulation of data stream according to the downlink
and/or receiver capabilities,  such as controlling the
bit rate of the forwarded stream according to
prevailing  downlink network conditions. Examples of
gateways 140 include multipoint  conference control
units (MCUs), gateways between circuit-switched and
packet- switched video telephony, Push-to-talk over
Cellular (PoC) servers, IP encapsulators  in digital
video broadcasting-handheld (DVB-H) systems, or
set-top boxes that  forward broadcast transmissions
locally to home wireless networks. When RTP is  used,
the gateway 140 is called an RTP mixer and acts as an
endpoint of an RTP  connection. [0030] The system
includes one or more receivers 150, typically capable
of  receiving, de-modulating, and de-capsulating the
transmitted signal into a coded  media bitstream. The
codec media bitstream is typically processed further
by a  decoder 160, whose output is one or more
uncompressed media streams. Finally, a  renderer 170
may reproduce the uncompressed media streams with a
loudspeaker or a  display, for example. The receiver
150, the decoder 160, and the renderer 170 may  reside
in the same physical device or they may be included in
separate devices, Scalability in terms of b decoding
complexity, and picture size is a  desirable property
for heterogeneous and error prone environments. This
property is  desirable in order to counter limitations
such as constraints on bit rate, display  resolution,
network throughput, and computational power in a
receiving device. -9 WO 2008/047304 PCT/IB2007/054201
[00321 Communication devices of the present invention
may communicate using  various transmission
technologies including, but not limited to, Code
Division  Multiple Access (CDMA), Global System for
Mobile Communications (GSM),  Universal Mobile
Telecommunications System (UMTS), Time Division
Multiple  Access (TDMA), Frequency Division Multiple
Access (FDMA), Transmission  Control Protocol/Internet
Protocol (TCP/IP), Short Messaging Service (SMS),
Multimedia Messaging Service (MMS), e-mail, Instant
Messaging Service (IMS),  Bluetooth, IEEE 802.11, etc.
A communication device may communicate using  various
media including, but not limited to, radio, infrared,
laser, cable connection,  and the like. [00331 Figures
2 and 3 show one representative mobile telephone 12
within which  the present invention may be
implemented. It should be understood, however, that
the  present invention is not intended to be limited
to one particular type of mobile  



telephone 12 or other electronic device. Some or all
of the features depicted in  Figures 2 and 3 could be
incorporated into any or all of the devices
represented in  Figure 1. [00341 The mobile telephone
12 of Figures 2 and 3 includes a housing 30, a display
32 in the form of a liquid crystal display, a keypad
34, a microphone 36, an ear-piece  38, a battery 40,
an infrared port 42, an antenna 44, a smart card 46 in
the form of a  UICC according to one embodiment of the
invention, a card reader 48, radio interface
circuitry 52, codec circuitry 54, a controller 56 and
a memory 58. Individual circuits  and elements are all
of a type well known in the art, for example in the
Nokia range of  mobile telephones. [00351 The
implementation of the present invention according to
various  embodiments is based upon the SVC standard
and progressive coding. However, it  should be noted
that the present invention is also applicable to other
scalable coding  methods, as well as interlace coding.
100361 Considering, for example, the existence of two
layers, i.e., a lo,-1 ' b and a  high layer, MBs of
the low layer can be categorized into one of the f_
types:  1. Data from the MB is needed for inter-layer
prediction (Type A).  -10 WO 2008/047304
PCT/IB2007/054201  2. No data from the MB is needed
for inter-layer prediction (Type B). Type B MBs in one
picture are coded in one or more slices with a syntax
element  discardable_flag being set to 1. Such type B
MBs can be discarded if desireable.  [0037] When
addressing the first problem described above, in terms
of encoding,  the base_discardable_flag_present_flag
is added to the slice header in scalable  extension
for indicating whether the base_discardable_flag is
present in the MB  syntax table macroblock
layer_in_scalable_extensionQ. The base
discardable_flag  is added to the MB syntax table
macroblock layer_in_scalable extensionO,  indicating
whether the base slice covering the same region in the
base layer picture  indicated by base_id_plusl is
discaradable when the base_discardable flag is equal
to  1. When the based_discardable_flag is equal to 0,
the base discardable flag is not  added to the MB
syntax table macroblock layer_in_scalable extensionQ.
Therefore,  the following syntax of slice header in
scalable extension is applicable: slice _header_in
scalable extension(){ C Descriptor  first_mb_in_slice
2 ue(v)  slice_type 2 ue(v) if( slice-type PR)
fragmented_flag 2 u(1)  



if( fragmented-flag I fragment order 2 ue(v)  if (
fragment order != 0) last-fragment-flag 2 u(1)  } if(
fragment-order 0 num_mbs_in_slice_minusl 2 ue(v)  luma
chroma_sep_flag 2 u(1)  } } _type != PR fragment order
0  if( slice pic_parameter set_id 2 ue(v)  frame_num 2
i UM  ----------- {  { if( !frame mbs only flag
field_pic flag  flag ) u field flag  } if( nal_unit
type = = 21 ) idr_pic_id i 2 [ ue(v)  -11 WO
2008/047304 PCT/IB2007/054201  if( pic_order_cnt_type
= = 0) { - pie order cut lsb 2 u(v) if(
pic_order_present_flag && !field_pic_flag) delta
pic_order_cnt_bottom 2 s ((v)  if( pic_order_cnt_type
= = 1 && !delta_pie-order always zero flag)
delta_pic_order_cnt[ 0 ] 2 se(v)  if(
pic_order_present flag && !field_pic_flag)
delta_pic_order_cnt[ 1 1 2 se(v)  } } if( nal refidc
!= 0 ) key_pic_flag 2 u(1)  



if( slice type != PR) { if(
redundant_pic_cnt_present_flag ) redundant_pic_cnt 2
ue(v)  if( slice-type = = EB )
direct_spatial_mv_pred_flag 2 u(1)  base_id_plusl 2
ue(v)  if(base_id_plusl != 0) {
adaptive_prediction_flag 2 u(1)  base discardable_flag
_present flag 2 u(1)  } {  i f ( slice-type EP
slice_type E B num_ref_idx active override flag 2 u(1)
if( num_ref_idx_active_override_flag) { num ref idx 10
active minusl 2 if( slice-type = = EB ) num ref idx 11
active minusl 2 ue(v)  ref_pic_list reordering() 2 if(
weightedpred flag && slice type EP weighted bipred idc
1 && slice type = = EB)) {  if(
adaptive_prediction_flag) base 2 u(1)
_pred_weight_tableflag if( base_pred_weight_table_flag
= 0 )  pred weight table( 7' idc != 0 i 4,,c rei_pic
marling() 2  ii (key_pic_flag && nal Unit-type 1= 21
dec refpic marking base( ) -12 WO 2008/047304
PCT/IB2007/054201  if( entropy_coding_mode_flag &&
slice type El ) cabac init idc 2 ue(v)  } if( slice
type '= PR fragment order 0) { slice_qp_delta 2 se(v)
( if( deblocking_filter_control_present_flag) { ?
disable_deblocking_filter_idc 2 ue(v)  if( disable
_deblocking_filter_ide != 1) { 



slice_alpha_c0_offset _div2 2 se(v)  slice_beta offset
div2 2 se(v)  if( slice type '= PR) if(
num_slice_groups_minus 1 > 0 && slice group map type
>= 3 && slice group map t e <= 5)
slice_group_change_cycle 2 u(v)  if( slice type '= PR
&& extended_spatial_scalability > 0) { if (
chroma_format_idc > 0) { base_chroma_phase_x_plusl 2
u(2)  base chroma_phase_y_plusl 2 u(2)  } if(
extended_spatial_scalability = = 2) {
scaled_base_left_offset 2 se(v)
scaled_base_top_offset 2 se(v)
scaled-base-right-offset 2 se(v)  scaled base bottom
offset 2 se(v)  } }  if( slice-type = = PR && fragment
order = = 0) { adaptive_ref_fgs_flag 2 u(l)  if(
adaptive-ref fgs_flag max_diff_ref_scale for_zero
base_block 2 u(5)
max_diff_ref_scale__for_zero__base_coeff 2 u(5)
fgs_entropy_order_flag 2 u(l) motion refinement flag 2
= u(1)  ati --)e = spatial scalabilitytype( )  [00381
In addition, the syntax table of macroblock layer in
scalable extension is as  follows: -13 WO 2008/047304
PCT/IB2007/054201  macroblock laver _in_scalable
_extensionO { C Descriptor  if( in crop
Nvindow(CurrMbAddr)) if(base_discardable ag~resenl
lag) base_discardable_flag 2 u(I) ae(v)
if(adaptive_prediction flag && !base_discardable_flag)
base mode flag _ 2 u(1) ae(v)  if(! base_mode_flag &&
SpatialScalabilityType > 0 && j 



! intra base mb( CurrMbAddr)) base mode refinement
flag 2 u(1) ae(v)  if( base-mode-flag && !
base-mode-refinement-flag mb_type 2 ue(v) ae(v)  if(
mb_type = = I NxN && in_crop_window( CurrMbAddr) &&
!base discardable ag&& intra base mb( CurrMbAddr) ) 2
u(1) ae(v)  intra base flag }  if( mb_type = = I PCM)
{  ) while( !byte_aligned() pcm_alignment_zero bit 2
f(1)  for( i = 0; i < 256; i++ ) pcm_sample_luma[ i ]
2 u(v)  for(i = 0; i < 2 * MbWidthC * MbHeightC; i++ )
pcm_sample_chroma[ i ] 2 u(v)  } else {
NoSubMbPartSizeLessThan8x8Flag = 1  if( mb_type !=
I_NxN && MbPartPredMode( mb_type, 0) != Intra_16x16 &&
NumMbPart( mb t e) = = 4 )
sub_mb_pred_in_scalable_extension( mb_type) 2  for(
mbPartldx = 0; mbPartldx < 4; mbPartldx++ ) if(
sub_mb_type[ mbPartldx ] != B_Direct 8x8) { if(
NumSubMbPart( sub mb_type [ mbPartldx ]) > I)
NoSubMbPartSizeLessThan8x8Flag = 0 } else if( !direct
8x8_inference_flag )  NoSubMbPartSizeLessThan8x8Flag =
0  } else { if( transform 8x8_mode_flag && mb type = =
I_NxN) transform _size _8x~ flag 2 u(1) ae(v)  {
mb_prc. in scalable type) 2 f t  i f $f( MbPax;= i "~
iclk,c mb ty~n p ~a x16) { ! coded blocic_pattern 2
mci~.  



-14 WO 2008/047304 PCT/IB2007/054201  if(
CodedBlockPattemLuma > 0 && transform 8x8_mode _flag
&& mb_type != I_NxN &&  NoSubMbPartSizeLessThan8x8Flag
&& !( MbPartPredMode( mbtype, 0) =- B Direct_16xl6 &&
[  _ !direct 8x8 inference flag)) transform size _8x8
flag 2 u(1) ae(v) 1 ! if( CodedBlockPattemLuma > 0
CodedBlockPatternChroma > 0 1  MbPartPredMode( mb
type, 0) Intra 16x16) { mb_9p_delta 2 se(v) ae(v)
residual in scalable extensionO 314 }  } }  [0039] The
syntax of macroblock prediction in scalable extension
is as follows:  mb_pred_in_scalable-extension(
mb_type) { C Descriptor if( MbPartPredMode( mb_type,
0) Intra 4x4 }  MbPartPredMode( mb_type, 0) Intra_8x8
MbPartPredMode(mb t e, 0 ) Infra 16xl6) -_  if(
MbPartPredMode( mb_type, 0) Intra_4x4 ) for(
luma4x4Blkldx = 0; luma4x4Blkldx < 16;
luma4x4Blkldx++) {  prev_intra4x4_pred_mode_flag[
luma4x4Blkldx ] 2 u(1) 1 ae(v)  if(
!prev_intra4x4_pred_mode_flagt luma4x4Blkldx 1) rem
intra4x4_pred_mode[ luma4x4Blkldx 1 2 u(3) i ae(v)  }
if{ MbPartPredMode( mb_type, 0) = = Intra_8x8 ) for(
luma8x8Blkldx = 0; luma8x8Blkldx < 4;
luma8x8Bl)kldx++) {  prev_intra8x8_pred_mode_flagl
luma8x8Blkldx 1 2 u(1) j ae(v)  if(
!prev_intra8x8_pred_mode_flag[ luma8x8Blkldx ] )
rem_intra8x8_pred_modet luma8x8Blkldx 1 2 u(3) y
ae(v)  if( chroma_format_idc != 0) _ _
intra_chroma_pred_mode 2 ue(v) ae(v)  } else if(
MbPartPredMode( mb_type, 0) != Direct &&
MbPartPredMode( mb_type, 0) Intra_Base &&  !base mode
fla 21 



if( !base_mode_refinement_flag) { if( base_id_plusl !=
0 && !base_discardable_flag)
------------------------------------ nor( mbPartldx C-
rnbPartldx < NumMbPart( mb_type );  mbP-.s _ ~f(
'~:rtPr 6~ =;3dc( mb_type, mbPartldx) 1 roc _t-I && !
ba mb~ _pred mode(mb tpe >-) = E ------------- - -
Prod LI motion_prediction flag_l0[ mbPartldx ] 2 u(1)
ae(v)  for( mbPartldx = 0; mbPartldx < Nurtu~ibPart(
mb-type ~ mbPartIdx++) _... __-_~  -15 WO 2008/047304
PCT/IB2007/054201  if( MbPartPredMode( mb_type,
mbPartldx) Pred LO && base_mb_part_pred_mode( mb_type,
mbPartldx)  Pred LO motion_prediction_flag 11[
mbPartldx 1 2 u(1) ae(v)  for( mbPartldx = 0;
mbPartldx < NumMbPart( mb_type ); mbPartldx++)  if( (
num_refidx_10 active_minusI > 0
mb_field_decoding_flag) && MbPartPredMode( mb_type,
mbPartldx) != Pred_L1 &&  motion rediction flag 10
mbPartldx ref_idx 101 mbPartldx 1 2 te(v) ae(v)  for(
mbPartldx = 0; mbPartldx < NumMbPart( mb_type );
mbPartIdx++}  if( (num ref_idx 11 active_minusl > 0
mb_field_decoding_flag) && MbPartPredMode( mb_type,
mbPartldx) != Pred_LO &&  ! motion rediction fla 11
mbPartldx ] ref_idx_11[ mbPartldx ] 2 te(v) ae(v)
for( mbPartldx = 0; mbPartldx < NumMbPart( mb_type );
mbPartldx++)  if(MbPartPredMode ( mb_type, mbPartldx)
!= Pred L1 )  for( compldx = 0; compldx < 2; compldx++
) mvd 10 [ mbPartldx 110 ] [ compIdx 1 2 se(v) ae(v)
for( mbPartldx = 0; mbPartldx < NumMbPart( mb_type ); 



mbPartldx++)  if( MbPartPredMode( mb_type, mbPartIdx)
!= Pred_LO )  for( compldx = 0; compIdx < 2; compIdx++
) mvd_111 mbPartIdx J j 0 ] [ compIdx 1 2 se(v) ae(v)
} else { /* base-mode-refinement-flag for( mbPartldx =
0; mbPartldx < NumMbPart( mb_type );  mbPartldx++)
if(MbPartPredMode (mb_type, mbPartldx) != Pred L1 )
for( compIdx = 0; compldx < 2; compIdx++ ) mvd_ref 10[
mbPartldx ] [ 0 ] [ compldx 1 2 se(v) ae(v)  for(
mbPartldx = 0; mbPartldx < NumMbPart( mb_type );
mbPartldx++)  if( MbPartPredMode( mb_type, mbPartldx)
!= Pred_LO )  for( compldx = 0; compIdx < 2; compIdx++
) mvd ref 11[ mbPartldx J[ 0 ] [ compIdx ] 2 se(v) J
ae(v)  } The y ofsins-m c - c n in sr sub mb_pred
in_set,: ,'ale extension( MbType) { e iieseriptor  I
base mode flag && !base mode refinement i; _ ? ` s
for( mbPartldx - 0; mbPartIdx < 4; mbPartIdx++) u,'
-16 WO 2008/047304 PCT/IB2007/054201  sub Mb type[
mbPartldx ] 2 ue(v) ae(v) if(base id_plusl != 0 &&
!base discardable flag) for( mbPartldx = 0; mbPartldx
< 4; mbPartldx++ }   if( SubMbPredMode( sub_mb_type[
mbPartldx ]) != Pred_LI && base mb part Pred mode(
CurrMbAddr, mbPartldx) Pred Ll) _prediction_flag 10 [
mbPartldx ] 2 u(I) ae(v)  motion for( mbPartldx = 0;
mbPartldx < 4; mbPartldx++ ) if( SubMbPredMode(
submb_type[ mbPartldx ]) != Pred L0 && }  base mb art
red mode( CurrMbAddr, mbPartldx) != Pred LO )
_prediction_flag Il[mbPartldx] 2 u(1)ae(v)  motion
for( mbPartldx = 0; mbPartldx < 4; mbPartldx++ } if( (
num_ref_idx_10_active_minusI > 0 11 mb_field
decoding_flag) &&  sub_mb_type[ mbPartldx ] !=
B_Direct_8x8 && _ 



SubMbPredMode( sub_mb_type[ mbPartldx ]) != Fred Li &&
!motion _prediction flag l0[ mbPartldx ] ) ref_idx_10[
mbPartldx 1 2 te(v) { ae(v)  for( mbPartldx = 0;
mbPartldx < 4; mbPartldx++ } if(
(num_ref_idx_ll_active_minusl > 0
mb_field_decoding_flag) &&  sub_mb_type[ mbPartldx ]
!= B_Direct_8x8 && SubMbPredMode( sub_mb_type[
mbPartldx ]) ! Pred_LO &&  !motion _prediction flag
11[ mbPartldx ] } refidx_l1 [ mbPartldx ] 2 te(v)
ae(v)  for( mbPartldx = 0; mbPartldx < 4; mbPartldx++
} if( sub_mb_type[ mbPartldx ] != B_Direct_8x8 &&
SubMbPredMode(sub mb ty e[ mbPartldx ]) != Pred L1 )
for( subMbPartldx = 0; subMbPartldx < NumSubMbPart(
sub_mb_type[ mbPartldx ] );  subMbPartldx++) for( cam
Idx = 0; compldx < 2; com Idx++) mvd_10[ mbPartldx II
subMbPartldx ] [ compldx 1 2 se(v) ae(v)  for
mbPartIdx = 0; mbPartIdx < 4; mbPartldx++ ) if(
sub_mb_type[ mbPartldx ] != B_Direct_8x8 &&
SubMbPredMode( sub mb type[ mbPartldx ]) !- Pred LO }
for( subMbPartldx = 0; subMbPartldx < NumSubMbPart(
sub_mb_type[ mbPartldx ] );  subMbPartldx++) for( com
Idx = 0; com Idx < 2; com Idx++ ) mvd_11 [ mbPartldx ]
[ subMbPartldx ] [ compldx ] 2 se(v) [ ae(v)  else if(
base mode refinement fla for( mbPartldx = 0; mbPartldx
< 4; mbPartldx++) if( SubMbPredMode( sub mb type[
mbPartIdx ]) != Pred Ll ) } for( subMbPartldx = 0; E I
j  ubMbParUdx < NumSubMbPart( sub mb type[ mbPartldx ]
); subMbPartldx i i x compldx 1 2 se(v) ae(v)  . u EVt
t[:L"t~ ICE ' : ~ Ul ! L?E' [ y LO }  1 SUS' i]b t'
a7;", s #= P r for( sub lhf tlc c ; subMbPartldx <
NumSubMbPart( sub mb_type[ mbPartldx ] );
subMbPartldx++) 



for( compldx = 0; compldx < 2; caiul l,J +)  -17 WO
2008/047304 PCT/IB2007/054201  mvd ref Ill mbPartldx J
[ subMbPartldx 1 [ compldx 1 2 se(v) j ae(v) [0041]
The syntax of residual in scalable extension is as
follows:  residual_in_scalable_extension() { C
Descriptor  if ( adaptive_prediction_flag && `base
discardable}lag && MbPartPredType( mb_type, 0) !-
Intra -16x16 &&  MbPartPredType( mb_type, 0) Intra_x
&&  MbPartPredType( mb_type, 0) !- Intra 4x4 &&
MbPartPredType( mb type, 0) Intra_Base )
residual_predictionflag 3 14 u(l) ae(v)  if (
residual_prediction_flag && base-mode-flag &&
constrained inter layer red() )
smoothed-reference-flag 314 u(l) ae(v)  if(
!entropy_coding_mode_flag ) residual block = residual
block cavlc  else residual-block = residual block
cabac if( MbPartPredMode(mb_type, 0) _= Intra 16x16 )
residual block_cabac( Intral6xl6DCLevel, 16) 3  for(
i8x8 = 0; i8x8 < 4; i8x8++) /* each luma 8x8 block *1
if( !trans form_size_8x8_flag ) for( i4x4 = 0; 14x4 <
4; i4x4++) { /* each 4x4 sub-block of block  if(
CodedBlockPatternLuma & (1 << 18x8) )
if(MbPartPredMode( mb_type, 0) _= Intra 16x16 )
residual block( Intral6x16ACLevel[i8x8 * 4 + i4x4],
15) 3  else residual-block( LumaLevel[ i8x8 * 4 + i4x4
], 16) 3 1-4  else if( MbPartPredMode( mb type, 0
Intra_16x16 )  for(i=0;i<15;i++) Intral6x16ACLeve1[
i8x8 * 4 + i4x4 ][ i ] = 0  else for( i=0;i<16;i++)
LumaLevel[ i8x8 * 4 + i4x4 ][ i 0  else if(
CodedBlockPatternLuma & (1 << i8x8) ) residual block(
LumaLev 18x8[ i8x8 ], 64) '  else 



----------------- for(i=P-i< LumaLv\, no[ iax8 ;[ 0
if( chroma_forma_ idc ! 0) { NUmC8x8 4 /( 8ubWidthC *
SubHeightC )  for( iCbCr = 0; iCbCr < 2; iCbCr+) -18
WO 2008/047304 PCT/IB2007/054201  if(
CodedBlockPatternChroma & 3) /* chroma DC residual
present residual block( ChromaDCLevel[ iCbCr ], 4 *
NumC8xS) 3T4  else for( i= 0;i<4*NumCSx8;i++)
ChromaDCLevel[ iCbCr ][ i ] = 0  for( iCbCr = 0; iCbCr
< 2; iCbCr++) for( i8x8 = 0; 18x8 < NumC8x8; i8x8++)
for( i4x4 = 0; i4x4 < 4; i4x4+f ) if(
CodedBlockPatternChroma & 2 ) /* chroma AC residual
present  residual-block( ChromaDCLevel[ iCbCr ][
iSx8*4+i4x4 ], 3 14  15) Else  for( i=0;i<15;i++)
ChromaDCLevel[ iCbCr ][ i8x8*4+i4x4 ][ i ] = 0 An
alternative to avoid having the base discardable flag
in each MB is as follows. A  pps_discardable_info_flag
is added to the slice header in scalable extension,
indicating whether the picture parameter set (PPS)
used by its base layer picture  indicated by
base_id_plusl contains slice group map information,
where each of the  slice groups corresponds to
discardable or non-discardable slices. Slice group 0
can  comprise non-discardableslices, while slice group
1 can comprise discardable slices.  A variable,
BaseDiscardableFlag, is derived according to the slice
group information.  If a current MB covers a base
layer MB of a discardable slice, the
BaseDiscardableFlag is set to equal 1. Otherwise, the
BaseDiscardableFlag is set to  equal 0. If there is
only one slice group for each coded picture, then MB
level or slice  level mapping information can be
signaled, e.g., in PPS, similar to the case when  more
than one slice group is in use. The variable
BaseDiscardableFlag can then be  specified similarly.
The BaseDiscardableFlag variable can then be used to
replace  base discardable_flag in the above MB syntax
tables, and the signaling of base discardable flag can
be removed. 



When syntax changes for independent parsing in
JVT-T079 ("Updated results for  independent parsing of
spatial and CGS layers." 20th JVT Meeting, Klagenfurt,
Austria, July 2006, available from
http://ftp3.itu.ch/av-arch/jvt-
site/2006_07_KlagenfurtlJVT-T079.zip) are considered,
the changed syntax tables to  -19 WO 2008/047304
PCT/IB2007/054201  solve the first problem are as
follows. It should be noted that the alternative
process  of using pps_discardable info_flag and
BaseDiscardableFlag is used. The syntax of slice
header in scalable extension is as follows: slice
header_in_scalable extensionO { C Descriptor  first
_mb_in slice 2 ue(v) slice type _ 2 ue(v)  if(
slice_type = = PR) fragmented flag 2 u(1)  if(
fragmented_flag = = 1) { fragment-order 2 ue(v)  if (
fragment order 0) !  last-fragment-flag 2 u(1)  } i f(
fragment-order 0 4-~  num_mbs_in_slice_minusl 2 ue(v)
luma chroma_sep_flag 2 u(1) }  if( slice_type != PR I
I fragment-Order 0 pic_parameter_set id 2 ue(v)  frame
num 2 u(v)  if( !frame_mbs_only_flag) { field_pic_flag
2 u(1)  if( field__pie_flag ) bottom field flag 2 u(1)
} if( nal_unit type = = 21 ) idr_pic_id 2 ue(v)  if(
pic_order_cnt_type = = 0) { pi c_order_cnt_lsb 2 u(v)
if( pic_order_present_flag && !field_pic_flag) 



delta_pic_order cntbottom 2 se(v)  } {  if(picorder
cnt_type = 1 && !delta_pic_order always zero flag)
delta_pic_ordercnt[ 0 1 2 1 se(v)  if( pie
order_present flag && !field_pic flag ) _sic_order
-_cnt[ 1 1 2  delta if( goal ref idc ! 0) key_pic_flag
j 2 u(l)  s i  if( slice type '= PR) { 3 [ -20 WO
2008/047304 PCT/IB2007/054201  if( redundant_pic
cnt-present flag redundant-Pic_cnt 2 ue(v)  if( slice
type = = EB ) direct spatial mv_predflag 2 u(1)  base
id_plusl 2 ue(v)  if(base_id_plus 1 != 0) {
adaptive_prediction_flag 2 u(1)  pps_discardableinfo 2
u(1)  } if( slice-type = = EP j j slice-type EB
numrefidx_active _override _flag 2 u(I)  if(
num_ref_idx_active_override_flag) {
num_ref_idx_10_active_minusl 2 ue(v)  if( slice_type
EB num ref idx ll active minusl 2 ue(v)  } }
ref_pic_list_reordering() 2  if( weighted_pred_flag &&
slice-type = = EP ) ( weighted bipred idc = = 1 &&
slice type = = EB }) {  if( adaptive_prediction_flag)
base_pred_weight_table_flag 2 u(I)  if( base_pred
weight_table_flag = = 0 ) 



pred_weight table( )  } if(nalref idc != 0) {
dec_ref_pic_marking() 2  if ( key_picflag && nalunit
type != 21 ) dec_ref_pic marking base( ) if(
entropy_coding_mode_flag && slice_type != EI ) cabac
init idc 2 ue(v)  } if( slice_type != PR
fragment-order = = 0) { slice qp delta 2 se(v)  if(
deblocking_filter_control_present_flag) { disable
deblocking_filter_idc 2 ue(v)  z'E disable
deblockingfilter ide != 1) { slice alphac0y ,~=
setdiv2  slice beta offset div2 ift slice type PR) -21
WO 2008/047304 PCT/IB2007/054201  if( num
slice_groups_minusI > 0 && p ma t e <=  slice _group
ma type >= 3 && slice grou 5)
slice_group_change_cycle 2 u(v) if( slice type != PR
&& extended _spatial _scalability > 0) {  if (
chroma_format_idc > 0) { base chroma_phase x_plusl 2 1
u(2)  base_chroma_phase_y_pIusl 2 u(2)  } if(
extended_spatial_scalability = = 2) { scaled
base_left_offset 2 se(v)  scaled __base _top_offset 2
se(v)  sea] ed_base right offset 2 se(v)
scaled-base-bottom-offset 2 se(v)  } }  if( slice-type
PR && fragment-order 0) 1 adaptive-ref fgs_flag 2 u(l)
if( adaptive ref fgs_flag) { 



max_diff_ref-scale-for-zero-base-block 2 u(5)
max_diff_ref_scale_for_zero_base_coeff 2 u(5)
fgs_entropy_order_flag 2 u(1)  }
motion-refinement-flag 2 u(1)  }
SpatialScalabilityType = spatial_scalability_type( )
} The macroblock layer in scalable extension syntax is
as follows: macroblock layer_in_scalable extension() {
C Descriptor  if( in-crop-window( CurrMbAddr) )
if(adaptive_prediction_flag && ! BaseDiscardableFlag)
{ base-mode-flag 2 u(1) I ae(v)  } }  if(
base-mode-flag) { mb_type 2 ue(v) ae(v s F  if( nib
type = = I PCM) { while( !byte aligned( pcm
_alignment_zero bit 2 f(1)  for( i=0;i<256;i+'-) pcm
sample lumal i ] 2 u(v)  for( i = 0; i < 2 * MbWidthC
* MbHeightC; i++) -22 WO 2008/047304 PCT/IB2007/054201
pem_sample_chromaI i I 2 u(v)  }else{ ! if(
!base_mode_flag) {  NoSubMbPartSizeLessThan8x8F1ag = 1
if(mb_type != I_NxN && MbPartPredMode( mb_type, 0) !=
Intra_16x16 && NumMbPart( mb t e) 4) { !
sub_mb_pred_in_scalable extension( mb type) 2  for(
mbPartIdx = 0; mbPanldx < 4; mbPartIdx++ ) if(
sub_mb_type[ mbPartldx ] != B Direct 8x8) { if(
NumSubMbPart( sub_mb_type [ mbPartldx ]) > 1 )
NoSubMbPartSizeLessThan8x8Flag = 0 



} else if( !direct 8x8_inference flag )
NoSubMbPartSizeLessThan8x8Flag = 0  } else
if(transform_8x8_mode_flag && mb_type I_NXN )
transform-size-8x8-flag 2 u(1) ae(v)
mb_pred_in_scalable_extension( mb_type) 2 }  } if(
MbPartPredMode( mb_type, 0) != Intra_16x16) { coded
block_pattern 2 me(v) j ae(v)  if(
CodedBlockPatternLuma > 0 && transform-8x8-mode-flag
&&  (base-Mode-flag 11  (mb_type != I NxN &&
NoSubMbPartSizeLessThan8x8Flag && !( MbPartPredMode(
mb_type, 0) == B Direct_16x16 &&  !direct 8x8
inference flag))))_ transform-size 8x8_flag 2 u(1)
ae(v)  } if( CodedBlockPatternLuma > 0
CodedBlockPattemChroma > 0  MbPartPredMode( mb t e, 0)
Intra 16x16 ) mb_qp_delta 2 se(v) I ae(v)
residual-in-scalable-extension( 3 14 }  } The
macroblock predict'.=.3n in scati:,bble extension
syntax is as follows: ! mb pr_ Iii sC..t tG V 4
=tCit:~9b1(7P! 47 ) { C Descrij  Ito[ rtl i s t;fod~ m
0) a~ c 4 '., ` ( 1 t)pe, 0) Iki ra8x8 1
!?l'ai.1'rcLiy ~~u~!mb t~~n'. 0, Infra 16X16) _-- ii'(
MbPartPrcd.Mo&~( mb hype, 0) Intra_4x4 ) for(
luma4x4Blkldx = U; luma4x4B1kldx < 16;
luma4x4Blkldx++) {  -23 WO 2008/047304
PCT/IB2007/054201  prev_intra4x4_pred_modeflag[
luma4x4Blkldx 1 2 u(1) ae(v)  if( !prev_intra4x4_pred
mode_flag[ luma4x4Blkldx rem intra4x4_pred_mode[
luma4x4Blkldx 1 2 u(3) ae(v)  if( MbPartPredMode(
mb_type, 0) Intra_8x8 ) 



for( lumaSx8Blkldx = 0; luma8x8Blkldx < 4;
luma8x8Blkldx++) {  prev_intra8x8_pred_modeflag[
luma8x8Blkldx 1 2 u(1) ae(v)  if(
!prev_intra8x8_pred_mode_flag[ luma8x8Blkldx ] ) rem
intra8x8_pred mode[ luma8x8Blkldx 1 2 u(3) ae(v)  }
if( chroma_format idc != 0 ) intra chroma_pred_mode 2
ue(v) ae(v)  } else if( MbPartPredMode( mb_type, 0) !-
Direct) { if( base_id plusl != 0 && !
BaseDiscardableFlag) { for( mbPartldx = 0; mbPartldx <
NumMbPart( mb_type );  mbPartldx++) if(
MbPartPredMode( mb_type, mbPartldx) != Pred L1 )
motion_prediction_flag_10[ mbPartldx 1 2 u(1) ae(v)
for( mbPartldx = 0; mbPartldx < NumMbPart( mb_type );
mbPartldx++ if( MbPartPredMode( mb_type, mbPartldx) !=
Fred-LO) motion_prediction flag_Il[ mbPartldx 1 2 u(1)
ae(v)  } for( mbPartldx = 0; mbPartldx < NumMbPart(
mb_type );  mbPartldx++) if( ( num_ref_idx_10
active_minus 1 > 0  mb_field _decoding_flag) &&
MbPartPredMode(mb_type, mbPartldx) Pred_LI &&  !
motion rediction fla 10[ mbPartIdx ]) ref_idx_10[
mbPartldx 1 2 te(v) { ae(v)  for( mbPartldx = 0;
mbPartldx < NumMbPart( mb_type --- mbPartldx++) if( (
num refidx_11 active-minus 1 > 0 j  mb_field
_decoding_flag) && MbPartPredMode( mb_type, mbPartldx)
Pred LO &&  ! motion rediction flag 11 [ mbPartldx ref
idx 11[ mbPartldx 1 2 te(v) i ae(v)  for( mbPartldx =
0; mbPartldx < NumMbPart( mb_type mbPartIdx++)  if(
MbPartPredMode (mb_type, mbPartldx) != Pred L1 )  for(
compldx = 0; compldx < 2; compldx++) mvd101 iwbPartldx
1[ 01 [ compldx 1 2 s ,-(v) ae(v  



for( "; rr vPa.rtldx < NurnMbPart( mb_type ); b artl
!x - _ ;~~ii~ ~~~ r=rb tylre, nrbPartIdx) ;= Pred LO)
for( compldx 0; compldx <21; compldx-+) mvd ll[
mbPartldx 1[ 0 If compldx 1 2 se(v)  -24 WO
2008/047304 PCT/IB2007/054201  } The sub-macroblock
prediction in scalable extension syntax is as follows:
sub _mb predinscalable extension( MbType) { C
Descriptor  if( !base mode flag) { for( mbPartldx = 0;
mbPartldx < 4; mbPartldx++) sub mb_type[ mbPartldx 1 2
ue(v) 1 ae(v)  if( base id lust != 0 && !
BaseDiscardableFla { for( mbPartldx = 0; mbPartldx <
4; mbPartldx++) if( SubMbPredMode( sub mb t e[
mbPartldx ]) != Pred L1) motion prediction flag_10[
mbPartldx 1 2 u(1) I ae(v)  for( mbPartldx = 0;
mbPartldx < 4; mbPartldx++) if( SubMbPredMode( sub mb
t e[ mbPartldx ]) != Pred LO) motion_prediction
flag_11[ mbPartldx ] 2 u(1) ae(v)  } for( mbPartldx =
0; mbPartldx < 4; mbPartldx++ ) if( ( num_refidx
10_active _minusl >0 l i mb_field_decoding_flag) &&
sub_mb_type[ mbPartldx ] !- B_Direct_8x8 &&
SubMbPredMode( sub_mb type[ mbPartldx ]) != Pred_Li &&
!motion redaction flag 10[ mbPartldx ] ) ref idx 10[
mbPartldx 1 2 te(v) F ae(v)  for( mbPartldx = 0;
mbPartldx < 4; mbPartldx++ ) if(
(num_ref_idx_11_active_minusl > 0 11
mb_field_decoding_flag) &&  sub_mb_type[ mbPartldx ]
!= B_Direct_8x8 && SubMbPredMode( sub_mb_type[
mbPartldx ]) != Pred_LO &&  !motion redaction flag 11[
mbPartldx ] ) refidx_11 [ mbPartldx ] 2 te(v) I ae(v)
for( mbPartldx = 0; mbPartldx < 4; mbPartldx++ } if(
sub_mb_type[ mbPartldx ] != B_Direct_8x8 &&
SubMbPredMode( sub mb type[ mbPartldx ]) != Pred L1 )
for( subMbPartldx = 0; subMbPartldx < NumSubMbPart(
sub mb_type[ mbPartldx ] );  subMbPartldx++) 



for( cam Idx = 0; compldx < 2; com Idx++ } mvd 10 [
mbPartldx ] [ subMbPartldx I[ compldx ] 2 se(v) ae(v)
for( mbPartldx = 0; mbPartldx < 4; mbPartldx++ ) if(
sub_mb_type[ mbPartldx ] != B_Direct_8x8 &&
SubMbPredMode( sub mb type[ mbPartldx ]) !- Pred LO )
for( subMbPartldx = 0; subMbPartldx < NumSubMbPart(
sub_mb_type[ mbPartldx ] );  subMbPartldx++) for(
compldx = 0; com Idx < 2; compldx++ mvd ll [ mbPartldx
] [ subMbPartldx ] [ compldx 1 2 se(v) ae(v)  The
residual in scalable extension syntax is as follows: [
residual in scalable extensionO { C Descriptor  -25 WO
2008/047304 PCT/IB2007/054201  if (
adaptive_prediction flag && ! BaseDiscardableFlag &&
slice type !=I && slice_type IE &&
MbPartPredType(mb_type, 0) != Intra 16x16 &&
MbPartPredType( mb_type, 0) Intra-8x8 &&
MbPartPredType( mb t e, 0) Intra~4x4 }
residual_prediction_flag 3 4 u(I) ! ae(v)  if (
residual_prediction flag && base-mode-flag
smoothed-reference-flag 3 4 u(1) t`. ae(v)  } if(
!entropy coding_mode_flag ) residual block = residual
block cavlc  else residual block = residual block
cabac if( MbPartPredMode( mb_type, 0) == Intra 16x 16)
residual block-cabac( Intral6x16DCLevel, 16) 3  for(
i8x8 = 0; i8x8 < 4; i8x8++) I* each luma 8x8 block */
if( !transform-size-8x8-flag) ------------- for( i4x4
= 0; 14x4 < 4; i4x4++) { /* each 4x4 sub-block of
block */ if( CodedBlockPatternLuma & (1 << i8x8) ) if(
MbPartPredMode( mb_type, 0) _ = Intra_16x16 )
residual-block( Intral6xl6ACLevel[i8x8 * 4 + 14x4], 15
3  else residual-block( LumaLevel[ 18x8 * 4 + 14x4 ],
16) 3 14  



else if( MbPartPredMode( mb_type, 0) Infra 16x16 )
for( i = 0; i < 15; i++ ) Intral6xl6ACLevel[ i8x8 * 4
+ i4x4 ][ i ] = 0  else for( i=0;i<16;i++) LumaLevel[
i8x8 * 4 + 14x4 ][ i ] = 0 )  else if(
CodedBlockPatternLuma & (1 << i8x8 residual block(
LumaLevel8x8[ i8x8 ], 64) 314  else for(i=0;i<64;i++)
LumaLevel8x8[ i8x8 ][ i ] = 0  if( chroma_format idc
!= 0) { NumC8x8 = 4 / ( SubWidthC * SubHeightC)  for(
iCbCr = 0; iCbCr < 2; iCbCr++ ) if(
CodedBlockPatt~,rnChroma & 3) chroma DC residu d
present  residual hr^maDCLevel[ iCbCr else f lor(I `
0; r < t~FrlC)x`d; I-"+ ChromaDCLeevel{ iCbCr ][ i ] =
0  for( iCbCr = 0; iCbCr < 2; iCbCr++) for( i8x8 = 0;
18x8 < NumC8x8; isx8+ - )  -26 WO 2008/047304
PCT/IB2007/054201  for( i4x4 = 0; i4x4 < 4; i4x4++)
if( CodedBlockPatternChroma & 2) chroma AC residual
resent residual block( ChromaACLevel[ iCbCr 1[
i8x8*4+i4x4 3  15) Else  for(i - 0;i<15;i++)
ChromaACLevel[ iCbCr 1[ i8x8*4+i4x4 ][ i 0
------------- - - [00421 To address the second problem
described above, in terms of both encoding  and
decoding, the sample or residual values of discardable
slices are padded,  regardless of whether the
discardable slices are available. An example of a
padding  algorithm that may be utilized with the
various embodiments of the present invention  



involves checking each MB in raster scan order to
determine whether the MB is in a  discardable slice or
not. If it is in a discardable slice, an MB in a
discardable slice is  considered to be in a
non-discardable slice during the padding process. If a
left- neighbouring MB is available and in a
non-discardable slice, the value of a row of  samples
in the MB is set to equal the left-neighbouring MB's
right-most sample value  from the same row. This
process can be referred to as a horizontal padding
process. If the left neighbouring MB is not available
(i.e., the current MB is at the picture's left
boundary) and the upper-neighbouring MB is available
and in a non-discardable slice,  a vertical padding
process is applied, where the value of a column of
samples in the  MB is set to equal to the
upper-neighbouring MB's bottom-most sample value from
the same column. The horizontal and the vertical
padding processes are applicable to  both sample and
residual signals. If neither the left nor
upper-neighboring MB is  available as a sample signal,
all of the sample values of the MB are set to128,
while  all of the residual values of the MB are set to
0 for a residual signal. It should be  noted that
other padding algorithms may be utilized in
conjunction with the various  embodiments of the
present invention. For example, bottom and
right-neighboring  MBs can be used fo-- i .._i ,-;osed
to the left and upper-neighbourir: process described
above, [00431 Alternatively, in addressing the second
problem described above, constraints  may be applied
to the encoding procedure, such that the sample, or
residual values of  the discardable slices in low
layer pictures are not used in the upsampling
processes,  -27 WO 2008/047304 PCT/IB2007/054201  This
requires that MBs in non-discardable slices and that
neighbor MBs in discardable  slices do not use
inter-layer prediction of sample or residual values.
In other words,  for those MBs in non-discardable
slices, the syntax elements intra base_flag and
residual_prediction_flag are both set to 0. This
alternative solution to the second  probem works when
the syntax proposed in JVT-T079 ("Updated results for
independent  parsing of spatial and CGS layers," 20th
JVT Meeting, Klagenfurt, Austria, July 2006,
available from
http://ftp3.itu.ch/av-arch/jvt-site/2006_07_Klagenfurt
/JVT-TO79.zip)  is included in the SVC draft. [0044]
The present invention is described in the general
context of method steps,  which may be implemented in
one embodiment by a program product including
computer-executable instructions, such as program
code, embodied on a computer- readable medium and
executed by computers in networked environments.
Examples  of computer readable mediums can include
various types of storage mediums  including, but not
limited to, electronic device memory units, random
access memory  (RAM), read only memory (ROM), compact
discs (CDs), digital versatile discs  



(DVDs) and other internal or external storage devices.
Generally, program modules  include routines,
programs, objects, components, data structures, etc.
that perform  particular tasks or implement particular
abstract data types. Computer-executable
instructions, associated data structures, and program
modules represent examples of  program code for
executing steps of the methods disclosed herein. The
particular  sequence of such executable instructions
or associated data structures represents  examples of
corresponding acts for implementing the functions
described in such  steps. [0045] Software and web
implementations of the present invention could be
accomplished with standard programming techniques with
rule based logic and other  logic to accomplish the
various database searching steps, correlation steps,
comparison steps and decision steps. It should also be
noted that the words `cor " -+nent" and "module," as
used herein and in the c ', a: , is intended to e: -
implementations using one or more lines of software
cod , " --- hardware implementations, and/or equipment
for receiving manual input--.  -28 WO 2008/047304
PCT/IB2007/054201  100461 The foregoing description of
embodiments of the present invention have  been
presented for purposes of illustration and
description. It is not intended to be  exhaustive or
to limit the present invention to the precise form
disclosed, and  modifications and variations are
possible in light of the above teachings or may be
acquired from practice of the present invention. The
embodiments were chosen and  described in order to
explain the principles of the present invention and
its practical  application to enable one skilled in
the art to utilize the present invention in various
embodiments and with various modifications as are
suited to the particular use  contemplated. -29 WO
2008/047304 PCT/IB2007/054201  WHAT IS CLAIMED IS: 1.
A method of decoding an encoded video, the method
comprising:  extending a boundary of a reference block
of a reference layer by  padding sample values accross
the boundary outside the block, the reference block
belonging to a non-discardable slice, the boundary of
the reference block being with a  discardable slice;
upsampling coded sample values of the reference block
by applying  filtering, wherein when applying the
filtering across the reference block boundary  with
the discardable slice, filtering is applied at least
to padded values; and decoding a block of an
enhancement layer using prediction with  



reference to the reference block of the reference
layer. 2. A method of encoding a video signal into a
scalable bitstream  containing an enhancement layer
and a reference layer, the method comprising:
upsampling coded samples of a reference block in a
picture in the reference layer, the picture in the
reference layer containing a discardable slice and a
non-discardable slice, the reference block being in
the non-discardable slice of the  picture in the
reference layer, wherein the upsampling process is
performed  independent of any information from the
discardable slice; and encoding a block of an
enhancement layer using prediction with  reference to
the upsampled coded samples of the reference block in
the reference  layer. 3. A method according to claim
2, the method further comprising:  extending a
boundary of the reference block of the reference layer
by  padding sample values accross the boundary outside
the reference block, the boundary  of the reference
block being with a discardable slice; and wherein the
upsampling is performed by applying filtering, and
when  applying the filtering across the reference
block boundary with the discardable slice,  filtering
is applied at least to padded values, -30 WO
2008/047304 PCT/IB2007/054201  4. A method according
to claim 2, wherein the discardable slices are coded
in different slice groups than the non-discardable
slices. 5. A computer program product, embodied on a
computer-readable  medium, for decoding an encoded
video, comprising: computer code for extending a
boundary of a reference block of a  reference layer by
padding sample values accross the boundary outside the
block, the  reference block belonging to a
non-discardable slice, the boundary of the reference
block being with a discardable slice; computer code
for upsampling coded sample values of the reference
block by applying filtering, wherein when applying the
filtering across the reference  block boundary with
the discardable slice, filtering is applied at least
to padded  values; and computer code for decoding a
block of an enhancement layer using  prediction with
reference to the reference block of the reference
layer. 6. A computer program product, embodied on a
computer-readable  medium, for encoding a video signal
into a scalable bitstream containing an  enhancement
layer and a reference layer, comprising: computer code
for upsampling coded samples of a reference block in a



picture in the reference layer, the picture in the
reference layer containing a  discardable slice and a
non-discardable slice, the reference block being in
the non- discardable slice of the picture in the
reference layer, wherein the upsampling process  is
performed independent of any information from the
discardable slice; and computer code for encoding a
block of an enhancement layer using  prediction with
reference to the upsampled coded samples of the
reference block in  the reference layer. 7. A computer
program product according to claim 6, further
comprising:  computer code for extending a boundary of
the reference block of the  refer. is by padding
sample values accross the boundary outside the
reference  block, the boundary of the reference block
being with a discardable slice; and -31 WO 2008/047304
PCT/IB2007/054201  wherein the upsampling is performed
by applying filtering, and when applying the filtering
across the reference block boundary with the
discardable slice,  filtering is applied at least to
padded values. 8. A computer program product according
to claim 6, wherein the  discardable slices are coded
in different slice groups than the non-discardable
slices.  9. A decoder, comprising: a processor; and a
memory unit operatively connected to the processor and
including:  computer code for extending a boundary of
a reference block of  a reference layer by padding
sample values across the boundary outside the block,
the  reference block belonging to a non-discardable
slice, the boundary of the reference  block being with
a discardable slice; computer code for upsampling
coded sample values of the  reference block by
applying filtering, wherein when applying the
filtering across the  reference block boundary with
the discardable slice, filtering is applied at least
to  padded values; and computer code for decoding a
block of an enhancement layer  using prediction with
reference to the reference block of the reference
layer. -32 


