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Foreword

[SO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical activity.
ISO and IEC technical committees collaborate in fields of mutual interest. Other international organizations,
governmental and non-governmental, in liaison with ISO and IEC, also take part in the work.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of document should be noted. This document was drafted in accordance with the editorial rules of the ISO/
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Introduction

Advance in 3D capturing and rendering technologies is enabling new applications and services in the
field of assisted and autonomous driving, maps, cultural heritage, industrial processes, immersive real-
time communication, and Virtual/Augmented/Mixed reality (VR/AR/MR) content creation, transmission
and communication. Point clouds have arisen as one of the main representations for such applications. A
point cloud frame consists of a set of 3D points. Each point, in addition to having a 3D position may also be
associated with numerous other attributes such as colour, transparency, reflectance, timestamp, surface
normal, and classification. Such representations require a large amount of data, which can be costly in terms
of storage and transmission. Therefore, ISO/IEC 23090-9 specifies Geometry-based Point Cloud Compression
(G-PCC), which aims at efficiently compressing point cloud representations.

This documnent is the conformance testing specification for ISO/IEC 23090-9.

© ISO/IEC 2024 - All rights reserved
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Internati

onal Standard ISO/IEC 23090-22:

2024(en)

Information technology — Coded representation of
immersive media —

Part 22:
Conformance for G-PCC

1 Scop

This document specifies a set of tests and procedures designed to indicate whether encoders o

meet the nl

2 Nornmative references

The follow

A9~

ormative requirements specified in ISO/IEC 23090-9.

ing documents are referred to in the text in such a way that sonie’or all of their content ¢

I decoders

onstitutes

requiremepnts of this document. For dated references, only the editioncited applies. For undated references,
the latest gdition of the referenced document (including any amendrents) applies.

ISO/IEC 23090-9, Information technology — Coded representation) of immersive media — Part 9:|{Geometry-
based poin} cloud compression

ISO/IEC 23090-21, Information technology — Coded representation of immersive media — Part 21} Reference
software fqr Geometry-based Point Cloud Compression (G-PCC)

3 Terms and definitions

For the pujposes of this document, the termsand definitions given in ISO/IEC 23090-9 and the folloyving apply.
ISO and IE[ maintain terminology databases for use in standardization at the following addresse$:

— ISO Online browsing platform+available at https://www.iso.org/obp

— IEC Elgctropedia: available‘at https://www.electropedia.org/

31

bitstream

sequence qf bits

Note 1 to entry:(An‘ISO/IEC 23090-9 G-PCC bitstream.

3.2

decoding process

process that restores information from a coded representation to the original form according to a given code

Note 1 to entry: An embodiment of the decoding process specified by ISO/IEC 23090-9.

3.3
decoder
embodime

nt of a decoding process (3.2)

Note 1 to entry: An ISO/IEC 23090-9 G-PCC decoder. The decoder does not include the rendering and display process,
which is outside the scope of this document.

© ISO/IEC 2024 - All rights reserved
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3.4
encoder

ISO/IEC 23090-22:2024(en)

embodiment of a process that produces a bitstream (3.1)

3.5
reference

software decoder

particular decoder (3.3) provided as a software package for use as an example available for study, as a
potential starting basis for the development of other decoder, as a way of testing bitstreams for conformance
to a decoding process specification, or as a reference for comparison with the behaviour of other decoder

Note 1 to entry: A software decoder is provided in ISO/IEC 23090-21.

3.6

reference[Software encoder

particular|encoder (3.4) provided as a software package for use as an example available for*$tudy, as a
potential gtarting basis for the development of other encoder, or as a reference for comparison with the
behaviour|of other encoder

Note 1 to erjtry: A software encoder is provided in ISO/IEC 23090-21.

4 Abbreviated terms

For the pyrposes of this document, relevant abbreviated terms are specified in ISO/IEC 230P0-9:2023,
Clause 4.

5 Conventions

For the pufposes of this document, relevant conventions ake specified in ISO/IEC 23090-9:2023, ({lause 5.

6 Confermance testing for ISO/IEC 230909

6.1 Genperal

The followling subclauses specify the tests for verifying conformance of bitstreams as well ag decoders.
These testls shall use the test data_ (bitstream test suites) provided in https://standards.iso.ofg/iso-iec/
23090/-22}ed-1/en and the referencesoftware decoder is specified in Rec. ISO/IEC 23090-21.

6.2 Bitsfream conformance

The bitstr¢am conformanee follows the specification text in ISO/IEC 23090-9. See Annex A.

6.3 Decpder canformance

The decoder ‘\conformance for ISO/IEC 23090-9, such as conformance point, is spgcified in
ISO/IEC 23090%9:2023, 6.5.1.

6.4 Procedure to test bitstreams

A bitstream that claims conformance with ISO/IEC 23090-9 shall pass the following test.

The bitstream shall be decoded by processing it with the reference software decoder. When processed by
the reference software decoder, the bitstream shall not cause any error or non-conformance messages to be
reported by the reference software decoder. This test should not be applied to bitstreams that are known to
contain errors introduced by transmission, as such errors are highly likely to result in bitstreams that lack
conformance to ISO/IEC 23090-9.

© ISO/IEC 2024 - All rights reserved
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Successfully passing the reference software decoder test provides only a strong presumption that the
bitstream under test does indeed meet all the requirements (except Annex C) specified in ISO/IEC 23090-9
that are tested by the reference software decoder.

ISO/IEC 23090-9 contains several informative recommendations that are not an integral part of that
International Standard. When testing a bitstream for conformance, it can also be useful to test whether or
not the bitstream follows those recommendations.

To check correctness of a bitstream, it is necessary to parse the entire bitstream and to extract all the
syntax elements and other values derived from those syntactic elements and used by the decoding process
specified in ISO/IEC 23090-9.

A verifier may not necessarily perform all stages of the decoding process specified in ISO/IEC 23090-9 in

order to v
their use i

6.5 Pro

!

T1Ty bitstream correctness. Many tests can be performed on syntax elements in a stg
some processing stages.

redure to test decoder conformance

6.5.1 Conformance bitstreams

A bitstreal
constraint
ISO/IEC 23

M has values of main_profile_compatibility_flag and level_idc corresponding to a set o
5 on a bitstream for which a decoder conforming to a specified‘profile, and level is 1
090-9:2023, Annex A to properly perform the decoding process.

6.5.2 Cantents of the bitstream file

The confo
informatia

* bit -
readm

*.cfg -
encod

*md5
* dec.
* dec.

Makef]

NOTE

6.5.3 R¢

'mance bitstreams are included in this documenf@s an electronic attachment. Th4
n is included in a single folder for each such bitstyeam.

bitstream as described in subclause 6.6.2 (mandatory)

e.md - description (mandatory)

config file used to generate bitstream*with TMC13 encoder SW (optional, not applicabl
er release version not used)

— MD5sum of the bitstream-file’(mandatory)

bly — unordered decoded point cloud frames (optional).
bly.md5 - MD5 cheeksum for *_dec.ply (optional)

jle - Script to,regénerate the bitstream (optional)

Reference software decoder can be used to generate _*dec.ply file

quirements on output of the decoding process

AQA

te prior to

f specified
equired in

following

e if TMC13

The output

A decoder shall be configured to output integer point position in accordance with ISO/IEC 23090-9:2023,
subclause 6.5.1 so that that the decoder output data in conformance testing mode.

The rendering process, which may follow the output of the decoding process, is outside the scope of this

document.

6.5.4 Recommendations

In addition to the requirements, it is desirable that conforming decoders implement various informative
recommendations specified in ISO/IEC 23090-9 that are not an integral part of that International Standard.
This clause discusses some of these recommendations.

© ISO/IEC 2024 - All rights reserved
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It is recommended that a conforming decoder be able to resume the decoding process as soon as possible
after the loss or corruption of part of a bitstream.

6.6 Specification of the test bitstreams

6.6.1 General

The bitstreams used for the decoder conformance testing specified in this document shall be those listed in
Table 1. Characteristics of each bitstream are specified in this subclause.

Table 1 — List of reference bitstreams.

Categories Feature Name |Features tested
Common functionality |EBS Entropy bypass stream
EC Entropy continuation
ST Slice/Tile
GPS GPS (Geometry Parameter Set)
APS APS (Attribute Parameter Set)
Geometry coding GTT Geom tree coding type
GSO Geometry scaling in Ocetipancy tree
oG Occupancy tree geometry
DPO Duplicate points‘in-Occupancy tree
IDCM IDCM
NAV Neighbourgavailability volume (N3/N6)
QTBT QTBT
I0C Intra’occupancy contexts
ACN Adjacent child neighbours
PLANAR Planar
AngIDCM Angular-IDCM
AngPLANAR Angular-Planar
PredGEO Predictive geometry
PredDUP Predictive duplicate
PredANG Predictive geometry: Angular mode
PredGS Predictive geometry: Geometry Scaling
CAPS Change APS

© ISO/IEC 2024 - All rights reserved
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Table 1 (continued)

Categories Feature Name |Features tested

Attribute coding GATT Generic attribute
QuantATT Quantization
LodRAHT LoD and RAHT
SLOD Single LoD
NumLOD Number of LoDs
DecLOD LoD method: Decimation
DisLOD LoD method: Distance
CentL.OD LoD method: Block-based
SL Scalable Lifting
PSInterLOD Predictor search: inter LoD
PSIntraLOD Predictor search: intra LoD
NumPRED Number of predictors
DirectPRED Predicting Transform: Direct predictors
ACO Axis coding order
NB Neighbour bias
LCP Lifting Transform: Last\component pred
ICP Predicting Transform: Inter component pred
RahtPRED RAHT: predictien
SDC Spherical domain coding
ANBF Attributesneighbour blending filtering

6.6.2 Test bitstreams
6.6.2.1 Entropy bypass stream (EBS)

6.6.2.1.1 | Test bitstream EBS_A_Panasonicl)

Specificatipn: The bitstream exercisethe entropy bypass stream On functionality.

— Dbypass_stream_enabled equalto 1.

— attr_c¢ding_type is equaljto 0 (RAHT).

Functional stage: Entropy-bypass stream enabled and RAHT Attribute Coding on Simple profile.

Purpose: (Jheck that'the decoder can properly decode bitstreams in which entropy stream enablefd.

6.6.2.1.2 | Testbitstream EBS_B_Panasonic

Specification: The bitstream exercise the entropy bypass stream On functionality.

— bypass_stream_enabled equal to 1.

— attr_coding_type is equal to 1 (LoD with Predicting Transform).

Functional stage: Entropy bypass stream enabled and Predicting Attribute Coding on Predictive profile.

Purpose: Check that the decoder can properly decode bitstreams in which entropy stream enabled.

1) This information is given for the convenience of users of this document and does not constitute an endorsement by
ISO or IEC of the product named.

© ISO/IEC 2024 - All rights reserved
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Test bitstream EBS_C_Panasonic

Specification: The bitstream exercise the entropy bypass stream Off functionality.

— bypass_stream_enabled equal to 0.

— attr_coding_type is equal to 1 (LoD with Predicting Transform).

Functional stage: Entropy bypass stream disabled and Predicting Attribute Coding on Dense profile.

Purpose: Check that the decoder can properly decode bitstreams in which entropy stream disabled.

6.6.2.1.4

Test bitstream EBS_D_Panasonic

Specificati

— bypas

pn: The bitstream exercise the entropy bypass stream On functionality.

5_stream_enabled equal to 1.

— attr_c¢ding_type is equal to 1 (LoD with Predicting Transform).

Functiona

Purpose: (
6.6.2.1.5
Specificati

— bypas

stage: Entropy bypass stream enabled and Predicting Attribute Coding'on Dense profi

heck that the decoder can properly decode bitstreams in which entropy stream enable

Test bitstream EBS_E_Panasonic
pn: The bitstream exercise the entropy bypass stream @n'functionality.

5_stream_enabled equal to 1.

— attr_c¢ding_type is equal to 2 (LoD with Lifting Transform).

Functiona

Purpose: (
6.6.2.2

6.6.2.2.1

Specificati
— slice_n
entroy

slice_e

geom |

stage: Entropy bypass stream enabled and Lifting Attribute Coding on Main profile.

heck that the decoder can properly decode bitstreams in which entropy stream enable

Entropy continuation (EC)

Test bitstream EC_A_Panasonic

eordering_consttairnt is equal to 1.
y_continuation:’ enabled is equal to 1.
ntropy. continuation is used.

treetype is equal to 0 (occupancy tree).

pn: The bitstream exercise the entropy continuation functionality on each coding methjod.

occtre

Functional stage: Entropy continuation on Occupancy tree Geometry Coding and RAHT Attribute Coding on

e_bitwise_coding 1s equal to 1.

attr_coding_type is equal to 0 (RAHT).

Dense profile and Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which entropy continuation function is

on each coding method.

© ISO/IEC 2024 - All rights reserved
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Test bitstream EC_B_Panasonic

Specification: The bitstream exercise the entropy continuation functionality on each coding method.

occtre

slice_reordering_constraint is equal to 1.
entropy_continuation_enabled is equal to 1.
slice_entropy_continuation is used.

geom_tree_type is equal to 0 (occupancy tree).

e_bitwise_coding is equal to 0 (using the dictionary encoding).

Functiona
Lifting Att

Purpose: (
on each co

6.6.2.2.3

Specificati
— slice_q
entrof
slice_¢
geom

Functiona
Predictive

Purpose: (
on each co

6.6.2.2.4
Specificati
slice_1

entrof

attr_c¢oding_type 1s equal to 2 (LoD with Lifting Transform).

stage: Entropy continuation on Occupancy tree Geometry Coding with dictionaky en
Fibute Coding on Simple profile.

heck that the decoder can properly decode bitstreams in which entropy cofitinuation
ding method.

Test bitstream EC_C_Panasonic

eordering_constraint is equal to 1.
y_continuation_enabled is equal to 1.
ntropy_continuation is used.

tree_type is equal to 1 (geometry_predtree}:

attr_cgding_type is equal to 1 (LoD with Predicting Transform).

stage: Predictive Geometry Codinig and LoD with Predicting Transform Attribute
profile.

heck that the decoder can properly decode bitstreams in which entropy continuation
ding method.

Test bitstream EC-D_Panasonic

eordering<constraint is equal to 1.

y_continuation_enabled is equal to 0, 1, 1, 0, 1.

slice_

ntropy_continuation is used

foding and

function is

pn: The bitstream exercise the entropy continuation functionality on each coding methjod.

Coding on

function is

pn: The bitstzeam exercise the entropy continuation functionality on each coding methjod.

Functional stage: Predictive Geometry Coding and LoD with Predicting Transform Attribute Coding on

Predictive

profile.

Purpose: Check that the decoder can properly decode bitstreams in which entropy continuation function is
on each coding method.

© ISO/IEC 2024 - All rights reserved
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6.6.2.3 Slice/Tile (ST)

6.6.2.3.1

Test bitstream ST_A_LGE

Specification: The bitstream consists of zero tile and one slice.

Number of tiles is equal to 0.

Number of slices is equal to 1.

Functional stage: Common functionality in Simple profile.

Purpose: Check that the decoder can properly decode bitstreams in which zero tile and one slice has.

6.6.2.3.2
Specificati
Numb

Numb
Functiona

Purpose: (

6.6.2.3.3

Specificati
— Numb
— Numb

Functiona

Purpose: (

6.6.2.3.4
Specificati
Numb

— Numb

Functiona

Purpose: (

Test bitstream ST_B_LGE

pn: The bitstream consists of zero tile and one slice.
br of tiles is equal to 0.

bt of slices is equal to 1.

stage: Common functionality in Predictive profile.

Test bitstream ST_C_LGE

pn: The bitstream consists of zero tile and one slice.

et of tiles is equal to 0.

b of slices is equal to 1.

stage: Common functionality in Mainprofile and Dense profile.

heck that the decoder can properly decode bitstreams in which zero tile and one slice.

Test bitstream ST_D_LGE

pn: The bitstream consists of zero tile and multiple slices.
br of tiles is equal to 0.

et of slices is.equal to 4.

stage: Common functionality in Simple profile.

heckthat the decoder can properly decode bitstreams in which zero tile and multiple s

heck that the decoder can properly decode bitstreams in which zero tile and one slice has.

lices have.

6.6.2.3.5
Specificati

Test bitstream ST_E_LGE

on: The bitstream consists of zero tile and multiple slices.

Number of tiles is equal to 0.

Number of slices is equal to 4.

Functional stage: Common functionality in Predictive profile.

Purpose: Check that the decoder can properly decode bitstreams in which zero tile and multiple slices have.

© ISO/IEC 2024 - All rights reserved
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Test bitstream ST_F_LGE

Specification: The bitstream consists of zero tile and multiple slices.

Number of tiles is equal to 0.

Number of slices is equal to 4.

Functional stage: Common functionality in Main profile and Dense profile.

Purpose: Check that the decoder can properly decode bitstreams in which zero tile and multiple slices have.

6.6.2.3.7

Test bitstream ST_G_LGE

Specificati
Numb

Numb
Functiona

Purpose: (

6.6.2.3.8

Specificati
— Numb
— Numb

Functiona

Purpose: (

6.6.2.3.9
Specificati
Numb

Numb

Functiona

Purpose: (

6.6.2.3.10

pn: The bitstream consists of one tile and one slice.
br of tiles is equal to 1.

b of slices is equal to 1.

stage: Common functionality in Simple profile.

heck that the decoder can properly decode bitstreams in which one tile and one slice h

Test bitstream ST_H_LGE

pn: The bitstream consists of one tile and one slice.
br of tiles is equal to 1.

b of slices is equal to 1.

stage: Common functionality in Predictive profile.

heck that the decoder can properly decode bitstreams in which one tile and one slice h

Test bitstream ST_I_LGE

pn: The bitstream consists of:ene tile and one slice.

bt of tiles is equal to 1.

er of slices is equalfo 1.

stage: Common-functionality in Main profile and Dense profile.

heck that.the decoder can properly decode bitstreams in which one tile and one slice h

Test bitstream ST_]J_LGE

Specificati

on: The bitstream consists of one tile and multiple slices.

Number of tiles is equal to 1.

Number of slices is equal to 4.

Functional stage: Common functionality in Simple profile.

Purpose: Check that the decoder can properly decode bitstreams in which one tile and multiple slices have.

© ISO/IEC 2024 - All rights reserved
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Test bitstream ST_K_LGE

Specification: The bitstream consists of one tile and multiple slices.

Number of tiles is equal to 1.

Number of slices is equal to 4.

Functional stage: Common functionality in Predictive profile.

Purpose: Check that the decoder can properly decode bitstreams in which one tile and multiple slices have.

6.6.2.3.12

Test bitstream ST_L_LGE

Specificati
— Numb

Numb

Purpose: (

6.6.2.3.13
Specificati

Numb
Numb

pn: The bitstream consists of one tile and multiple slices.
br of tiles is equal to 1.

b of slices is equal to 4.

Functjonal stage: Common functionality in Main profile and Dense profile.

heck that the decoder can properly decode bitstreams in which one tile and multiple sl

Test bitstream ST_M_LGE
pn: The bitstream consists of multiple tiles and multiple:slices.
br of tiles is equal to 3.

b of slices is equal to 6.

— Tile inventory is signalled.

Functiona

Purpose: C

6.6.2.3.14
Specificati
Numb

Numb

stage: Common functionality in Simple profile.

heck that the decoder can properly decode bitstreams in which multiple tiles and multiple

Test bitstream ST_N_LGE
pn: The bitstream consists of multiple tiles and multiple slices.
br of tiles is equal+t0:3.

br of slices is equal to 6.

— Tile inventory,isSignalled.

Functiona

stage;"Common functionality in Predictive profile.

ices have.

slices have.

slices have.

Purpose: C

6.6.2.3.15

Specificati

eckthat the decoder can prnpprlv decode hitstreamsin which mn]fiplp tiles and mn]fiplp

Test bitstream ST_O_LGE

on: The bitstream consists of multiple tiles and multiple slices.

Number of tiles is equal to 3.

Number of slices is equal to 6.

— Tile inventory is signalled.

Functional stage: Common functionality in Main profile and Dense profile.

© ISO/IEC 2024 - All rights reserved
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Purpose: Check that the decoder can properly decode bitstreams in which multiple tiles and multiple slices have.
6.6.2.4 GPS (GPS)

6.6.2.4.1 Test bitstream GPS_A_Tencent?)

Specification: The bitstream includes one geometry parameter sets (GPS), which is sharing among
multiple frames.

Functional stage: Common functionality in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which one GPS is sharing among
multiple frames

6.6.2.4.2 | Test bitstream GPS_B_Tencent

Specificatipn: The bitstream includes GPS. Difference slices in a frame uses alternative(GRS.
— gps.geom_planar_mode_enabled_flag =0, 1 in two GPS, respectively.

Functional stage: Common functionality in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which slieés in a frame employ diffferent GPS.

6.6.2.4.3 | Test bitstream GPS_C_Tencent
Specificatipn: The bitstream includes one GPS, which repeats in front of each frame.
Functional stage: GPS in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which one GPS repeats in front of pach frame
6.6.2.5 APS (APS)

6.6.2.5.1 | Test bitstream APS_A_Tencent
Specificatipn: The bitstream includes one APS, which is sharing among multiple frames.
Functional] stage: Common functionality in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which one APS is shar{ng among
multiple frlames.

6.6.2.6 Geometry‘tree type (GTT)

6.6.2.6.1 | Test bitstream GTT_A_Tencent

Specificatiom—The bitstreamrinchudestwo GPS;eachwithdifferent geometry treetypeDifferent slices in a
frame employ alternative GPS.

— gps.predgeom_enabled_flag =0, 1.
Functional stage: Geometry coding in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which slices in a frame employ different
geometry tree types.

2) This information is given for the convenience of users of this document and does not constitute an endorsement by
ISO or IEC of the product named.
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6.6.2.7 Geometry scaling in Occupancy tree (GSO)

6.6.2.7.1

Test bitstream GSO_A_Tencent

Specification: Geometry scaling in occupancy tree is turned on. Base QP, IDCM QP offset, slice QP offset, and
node-level QP offset are all enabled. Note that the node-level QP offset is random in different nodes and node
size is set to 9.

geom_
geom_

geom_

tree_type is equal to 0 (occupancy tree).
scaling_enabled equal to 1.

gp equal to 8.

occtre
slice_

— geom |
Functiona

Purpose: (
offset, slicq

6.6.2.7.2

Specificati
other poin

— geom |
geom |
geom |
occtre
slice_

— geom |

Functiona

Purpose: (

6.6.2.7.3

Specificati

e_direct_node_gp_offset equal to -4.
peom_qp_offset equal to 4.

gp_mul_log2 equal to 2.

stage: geometry coding in Main profile.

heck if the decoder can properly decode bitstreams in which a combination of base Q
e QP offset, and node QP offset is configured.

Test bitstream GSO_B_Tencent

pn: Geometry scaling in occupancy tree is turned on. Only IDCM coded points are qua
[s are not quantized.

tree_type is equal to 0 (occupancy tree).
scaling_enabled equal to 1.

qp equal to 0.

e_direct_node_qp_offset equal to'8.
reom_qp_offset equal to 0.

gp_mul_log2 equal to 2!

stage: geometry,eoding in Main profile.

heck if the decoder can properly decode bitstreams in which only IDCM QP offset is en

Test bitstream GSO_C_Qualcomm?3)

pri: Gebmetry scaling in occupancy tree is turned on. The QP values used to derive the

will be mu

P, IDCM QP

ntized and

hbled.

step sizes

[tiples of 2.

occtre

geom_
geom_
geom_

geom_

tree_type is equal to 0 (occupancy tree).
scaling_enabled is equal to 1.

gp is equal to 8.

gp_mul_log?2 is equal to 1.

e node size used for signaling position QP offsets is equal to 8.

3)

ISO or IEC of the product named.
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Functional stage: geometry coding in Simple profile, Main profile and Dense profile.

Purpose: Check that the decoder can properly decode bitstreams in which QP multiplier value of 2 is
configured.

6.6.2.7.4

Test bitstream GSO_D_Qualcomm

Specification: Geometry scaling in occupancy tree is turned on. The QP values used to derive the step sizes

will be mu

Functiona

Purpose:

configured.

6.6.2.7.5

Specificati
will be mu|

Functiona

Purpose:

configured.

6.6.2.7.6

Specificati
will be mu|

geom_
geom |
geom |

occtre

geom |
geom |
geom |
geom |

occtre

geom_
geom_

geom_

Itiples of 8.

geom_tree_type is equal to 0 (occupancy tree).

scaling_enabled is equal to 1.

qp is equal to 0.

qp_mul_log?2 is equal to 3.

e node size used for signaling position QP offsets is equal to 4.

stage: geometry coding in Simple profile, Main profile and Dense profile.

[heck that the decoder can properly decode bitstreams in which "QP multiplier va

Test bitstream GSO_E_Qualcomm

pn: Geometry scaling in occupancy tree is turned on, The QP values used to derive the
[tiples of 1.

tree_type is equal to 0 (occupancy tree).

scaling_enabled is equal to 1.

qp is equal to 9.

gp_mul_log?2 is equal to 0.

e node size used for signaling-position QP offsets is equal to 7.

stage: geometry codingih Simple profile, Main profile and Dense profile.

[heck that the deCoder can properly decode bitstreams in which QP multiplier va

Test bitstream GSO_F_Qualcomm

pn: Géometry scaling in occupancy tree is turned on. The QP values used to derive the

rtiples of 4.

geom_tree_type is equal to 0 (occupancy tree).

scaling_enabled is equal to 1.
gp is equal to 0.
gp_mul_log2 is equal to 2.

occtree node size used for signaling position QP offsets is equal to 9.

Functional stage: geometry coding in Simple profile, Main profile and Dense profile.

ue of 8 is

step sizes

ue of 1 is

step sizes

Purpose: Check that the decoder can properly decode bitstreams in which QP multiplier value of 4 is
configured.

© ISO/IEC 2024 - All rights reserved
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6.6.2.8 Occupancy tree geometry (0G)

6.6.2.8.1

Test bitstream OG_A_LGE

Specification: The bitstream tests Occupancy geometry coding with a point cloud which has one point.

— geom_

tree_type is equal to 0 (occupancy tree).

Functional stage: Geometry coding in Simple profile.

Purpose: Check that the decoder can properly decode bitstreams which Occupancy geometry coding is
enabled and includes one point.

6.6.2.8.2
Specificati
— geom |

Functiona

Purpose:
enabled ar]

6.6.2.8.3
Specificati
— geom |

Functiona

Purpose:
enabled ar

6.6.2.8.4
Specificati
— geom |

Functiona

Purpose:
enabled ar]

6.6.2.8.5

Test bitstream OG_B_LGE

pn: The bitstream tests Occupancy geometry coding with a point cloud which has‘ene j
tree_type is equal to 0 (occupancy tree).

stage: Geometry coding in Main profile and Dense profile.

Lheck that the decoder can properly decode bitstreams which Occupancy geometry
d includes one point.

Test bitstream OG_C_LGE

pn: The bitstream tests Occupancy geometry coding with a point cloud which has two |
tree_type is equal to 0 (occupancy tree).

stage: Geometry coding in Simple profile.

Lheck that the decoder can properly decode bitstreams which Occupancy geometry
d includes two points.

Test bitstream OG_D_LGE
pn: The bitstream tests Occlipancy geometry coding with a point cloud which has two |
tree_type is equal to 0 (eecupancy tree).

stage: Geometry,€oding in Main profile and Dense profile.

Lheck that the 'decoder can properly decode bitstreams which Occupancy geometry
d includestwo points.

Testbitstream OG_E_LGE

oint.

coding is

points.

coding is

points.

coding is

Specificati

ph:'The bitstream tests Occupancy geometry coding with a point cloud which has 21 bits depth.

— geom_

— level_i

tree_type is equal to 0 (occupancy tree).

dc is equal to 80.

Functional stage: Geometry coding in Simple profile.

Purpose: Check that the decoder can properly decode bitstreams which Occupancy geometry coding is
enabled and uses 21 bits depth.

© ISO/IEC 2024 - All rights reserved
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Test bitstream OG_F_LGE

Specification: The bitstream tests Occupancy geometry coding with a point cloud which has 21 bits depth.

— geom_

— level_i

tree_type is equal to 0 (occupancy tree).

dcis equal to 80.

Functional stage: Geometry coding in Main profile and Dense profile.

Purpose: Check that the decoder can properly decode bitstreams which Occupancy geometry coding is
enabled and uses 21 bits depth.

6.6.2.9

6.6.2.9.1

Specificati
in single sl
— geom |
geom |
uniquyg
— Numb

Functiona

Purpose: (
enabled an

6.6.2.9.2

Specificati
single slicg
— geom|
geom _
uniquyg
— Numb
Functiona

Purpose:
disabled a

6.6.2.9.3

1 4 a-aa-ds 3 ' L DO
pUupiitdiT pullits I ottupdiity uccc (vryvj)

Test bitstream DPO_A_Panasonic

pn: The bitstream tests duplicate point in Occupancy Tree. The bitstream hasno dupli
lice, and there are no constraints on duplicated points in a point cloud frame.

tree_type is equal to 0 (occupancy tree).
dup_point_counts_enabled is equal to 1.
e_point_positions_constraint is equal to 0.

b1 of slices is equal to 2.

stage: Geometry occupancy tree coding in Main profile

[heck that the decoder can properly decode-bitstreams in which the duplicate poin
d a point cloud has duplicated points.

Test bitstream DPO_B_Panasonic

pn: The bitstream tests duplicate point in Occupancy Tree. The bitstream has duplicat
, and there are no constraints,an duplicated points in a point cloud frame.

tree_type is equal to 0 (occupancy tree).
dup_point_counts_enabled is equal to 0.
p_point_positions_constraint is equal to 0.

br of slices is.équal to 1.

stage: Geometry occupancy tree coding in Main profile

[heck that the decoder can properly decode bitstreams in which the duplicate poin

Cate points

[s count is

e points in

[s count is

nd\a'point cloud has duplicated points.

Test bitstream DPO_C_Panasonic

Specification: The bitstream tests duplicate point in Occupancy Tree. The bitstream has no duplicate points

in single sl

— geom_

— geom_

Numb

ice.
tree_type is equal to 0 (occupancy tree).
dup_point_counts_enabled is equal to 1.

er of slices is equal to 1.

Functional stage: Geometry occupancy tree coding in Main profile

© ISO/IEC 2024 - All rights reserved
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Purpose: Check that the decoder can properly decode bitstreams in which the duplicate points count is
enabled.

6.6.2.10 IDCM (IDCM)

6.6.2.10.1 Test bitstream IDCM_A_Sony?)

Specification: The bitstream tests when Inferred direct coding mode is turned off in occupancy tree
geometry coding.

— geom_tree_type is equal to 0 (occupancy tree).

—  occtr _dirnr‘f_r‘nding_mnr‘]p is pnln:\] toQ (ﬂl—'«‘l—'«' fpcf)

Functiona] stage: geometry occupancy tree coding in Main profile.

Purpose: (heck that the decoder can properly decode bitstreams in which occtree_diréect codig_mode is
configured.

6.6.2.10.2| Test bitstream IDCM_B_Sony

Specificatipn: The bitstream tests when Inferred direct coding mode is turned on and the joint codling of two
points is turned off occupancy tree geometry coding.

— geom Jtree_type is equal to 0 (occupancy tree).

— occtree_direct_coding_mode is equal to 1.

— occtree_direct_joint_coding_enabled is equal to 0.

Functional stage: geometry occupancy tree coding in Main profile.

Purpose: (Jheck that the decoder can properly decoede’bitstreams in which occtree_direct_coding| mode and
is occtree Jdirect_joint_coding_enabled is configured.

6.6.2.10.3| Test bitstream IDCM_C_Sony

Specificatipn: The bitstream tests wheirInferred direct coding mode is turned on and the joint codling of two
points is trned on occupancy treg'geometry coding.

— geom Jtree_type is equal t0\0 (occupancy tree).

— occtree_direct_coding_mode is equal to 1.

— occtree_direct_joint_coding_enabled is equal to 1.

Functional stage:-g€ometry occupancy tree coding in Main profile.

Purpose: (Jheck that the decoder can properly decode bitstreams in which occtree_direct_coding| mode and
is occtree_diTectjoimt_ctoding_emabted 15 configured:

6.6.2.10.4 Test bitstream IDCM_D_Sony

Specification: The bitstream tests when Inferred direct coding mode is turned on in occupancy tree
geometry coding.

— geom_tree_type is equal to 0 (occupancy tree).

— occtree_direct_coding_mode is equal to 2.

4) This information is given for the convenience of users of this document and does not constitute an endorsement by
ISO or IEC of the product named.
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Functional stage: geometry occupancy tree coding in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which occtree_direct_coding_mode is
configured.

6.6.2.10.5 Test bitstream IDCM_E_Sony

Specification: The bitstream tests when Inferred direct coding mode is turned on in occupancy tree
geometry coding.

— geom_tree_type is equal to 0 (occupancy tree).

— occtree_direct_coding_mode is equal to 3.

Functional stage: geometry occupancy tree coding in Main profile.

Purpose: (heck that the decoder can properly decode bitstreams in which occtree_direct.coding_mode is
configured.

6.6.2.11 Neighbour availability volume (NAV)

6.6.2.11.1| Test bitstream NAV_A_Panasonic

Specificatipn: The bitstream exercise occtree_neigh_window_log2_minusT.
— geom Jtree_type is equal to 0 (occupancy tree).

— occtree_neigh_window_log2_minus1 equal to 0.

Functional stage: Occupancy tree Geometry Coding in Maimprofile.

Purpose: (Jheck that the decoder can properly decode bitstreams in which geometry node occupancy of the
current ndde is coded with the contexts determined from neighbouring nodes which is located|inside the
parent node of the current node.

6.6.2.11.2| Test bitstream NAV_B_Panasonic

Specificatipn: The bitstream exercise the range of occtree_neigh_window_log2_minusl1.
— geom Jtree_type is equal to O (occupancy tree).

— occtree_neigh_window/leg2_minusl equal to 1.

Functional stage: Occupancy tree Geometry Coding in Dense profile and Main profile.

Purpose: (Jheck that\the decoder can properly decode bitstreams in which geometry node occupgncy of the
current ndde isscoded with the contexts determined from neighbouring nodes which is locatedl inside or
outside th¢ parent node of the current node.

6.6.2.11.3 Test bitstream NAV_C_Panasonic

Specification: The bitstream exercise the range of occtree_neigh_window_log2_minusl1.
— geom_tree_type is equal to 0 (occupancy tree).

— occtree_neigh_window_log2_minus1 equal to 2.

Functional stage: Occupancy tree Geometry Coding in Dense profile and Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which geometry node occupancy of the
current node is coded with the contexts determined from neighbouring nodes which is located inside or
outside the parent node of the current node.
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6.6.2.11.4 Test bitstream NAV_D_Panasonic

Specification: The bitstream exercise the range of occtree_neigh_window_log2_minus1.
— geom_tree_type is equal to 0 (occupancy tree).

— occtree_neigh_window_log2_minus1 equal to 3.

Functional stage: Occupancy tree Geometry Coding in Dense profile and Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which geometry node occupancy of the
current node is coded with the contexts determined from neighbouring nodes which is located inside or
outside the parent node of the current node.

6.6.2.11.5| Test bitstream NAV_E_Panasonic

Specificatipn: The bitstream exercise the range of occtree_neigh_window_log2_minusl1.
— geom Jtree_type is equal to 0 (occupancy tree).

— occtree_neigh_window_log2_minus1 equal to 4.

Functional stage: Occupancy tree Geometry Coding in Dense profile and Main,profile.

Purpose: (Jheck that the decoder can properly decode bitstreams in which geometry node occupgncy of the
current ndde is coded with the contexts determined from neighbouring nodes which is locatedl inside or
outside th¢ parent node of the current node.

6.6.2.11.6| Test bitstream NAV_F_Panasonic

Specificatipn: The bitstream exercise the range of occtréexneigh_window_log2_minusl1.
— geom Jtree_type is equal to 0 (occupancy tree).

— occtree_neigh_window_log2_minusl equal.te 5.

Functional stage: Occupancy tree Geometry €oding in Dense profile and Main profile.

Purpose: (Jheck that the decoder can preperly decode bitstreams in which geometry node occupgncy of the
current ndde is coded with the contexts determined from neighbouring nodes which is locatedl inside or
outside th¢ parent node of the current node.

6.6.2.11.7| Test bitstream'NAV_G_Panasonic
Specificatipn: The bitstream exercise the range of occtree_neigh_window_log2_minus1.
— geom Jtree_type’is equal to 0 (occupancy tree).

— occtree_asieigh_window_log2_minus1 equal to 6.

Functional stage: Occupancy tree Geometry Coding in Dense profile and Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which geometry node occupancy of the
current node is coded with the contexts determined from neighbouring nodes which is located inside or
outside the parent node of the current node.

6.6.2.11.8 Test bitstream NAV_H_Panasonic
Specification: The bitstream exercise the range of occtree_neigh_window_log2_minus1.
— geom_tree_type is equal to 0 (occupancy tree).

— occtree_neigh_window_log2_minus1 equal to 7.
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Functional stage: Occupancy tree Geometry Coding in Dense profile and Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which geometry node occupancy of the
current node is coded with the contexts determined from neighbouring nodes which is located inside or
outside the parent node of the current node.

6.6.2.12 QTBT (QTBT)

6.6.2.12.1

Test bitstream QTBT_A_Tencent

Specification: Both QTBT and planar mode are enabled.

— geom,

tree tuneisegualto O (occupancyv tree)
—J 1 \S r J J

— occtre
— occtre
— occtre
Functiona

Purpose: (
enabled.

6.6.2.12.2
Specificati
— geom |
— occtre
— occtre
— occtre
— geom |
— geom |
— occtre
— slice_d
— geom |
Functiona

Purpose: (

le_coded_axis_list_present equal to 1.

e_planar_enabled equal to 1.

e_coded_axis carries an array of 3-bit info about tree partition at each depth.
stage: Geometry coding in Main profile.

heck if the decoder can properly decode bitstreams in which/beth QTBT and planaf

Test bitstream QTBT_B_Tencent
pn: Both QTBT and geometry scaling in occupancy-free are enabled.
tree_type is equal to O (occupancy tree).
e_coded_axis_list_present equal to 1.
e_planar_enabled equal to 1.
e_coded_axis carries an array of 3:bit info about tree partition at each depth.
scaling_enabled equal to 1.
qp equal to 8.
e_direct_node_qp_offset equal to 0.
eom_gp_offset(equal to 0.
qp_mul_leg2-equal to 2.

stager-Geometry coding in Main profile.

mode are

heck if the decoder can properly decode bitstreams in which both QTBT and geometry

r scaling in

occupanc

tTee are enapied.

6.6.2.13 Intra occupancy contexts (10C)

6.6.2.13.1

Test bitstream IOC_A_NPU

Specification: Turn off intra occupancy contexts when QTBT is on.

— geom_

— occtre

— occtre

tree_type is equal to 0 (occupancy tree).
e_intra_pred_max_nodesize_log?2 is equal to 0.

e_coded_axis_list_presentis equal to 1.
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Functional stage: Geometry coding in Main profile.

Purpose: Check if the decoder can properly decode bitstreams in which both IOC is disabled while QTBT is

enabled.

6.6.2.13.2

Test bitstream I0C_B_NPU

Specification: Enable intra occupancy contexts when QTBT is on.

— geom_

— occtre

tree_type is equal to 0 (occupancy tree).

e_intra_pred_max_nodesize_log2 is equal to 6.

— occtr

Functiona

Purpose: (
QTBT are

6.6.2.13.3

Specificati

geom |
— occtre
— occtre
Functiona

Purpose: (
enabled.

6.6.2.13.4

Specificati

geom |
— occtre
— occtrg

Functiona

Purpose: (
QTBT are

A I | . 1 e b 1 4 4
—_CoucU_axrs_irst_presentrsequdar to 1.
stage: Geometry coding in Main profile.

heck if the decoder can properly decode bitstreams in which both intra occupancy co
bnabled.

Test bitstream IOC_C_NPU

pn: Turn off intra occupancy contexts when QTBT is on.
tree_type is equal to 0 (occupancy tree).
e_intra_pred_max_nodesize_log2 is equal to 0.
e_coded_axis_list_present is equal to 1.

stage: Geometry coding in Dense profile.

heck if the decoder can properly decode bitstreams in which both 10C is disabled whi

Test bitstream I0C_D_NPU

pn: Enable intra occupancy contexts when QTBT is on.
tree_type is equal to 0 (Occupancy tree).
e_intra_pred_max_.nodesize_log2 is equal to 6.
e_coded_axis_list_present is equal to 1.

stage: Gegmetry coding in Dense profile.

heck ifthie decoder can properly decode bitstreams in which both intra occupancy co
bnabled.

ntexts and

le QTBT is

ntexts and

6.6.2.14 Adjacent child neighbours (ACN)

6.6.2.14.1

Test bitstream ACN_A_Xidian

Specification: Enable adjacent child neighbour contextualization.

— geom_

— occtre

— occtre

tree_type is equal to 0 (occupancy tree).
e_adjacent_child_enabled is equal to 1.

e_neigh_window_log2_minus1 is equal to 7.

Functional stage: Geometry coding in Main profile.
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Purpose: Check if the decoder can properly decode bitstreams in which adjacent child neighbour
contextualization is enabled.

6.6.2.14.2

Specificati

Test bitstream ACN_B_Xidian

on: Disable adjacent child neighbour contextualization.

— geom_tree_type is equal to 0 (occupancy tree).

— occtree_adjacent_child_enabled is equal to 0.

Functional stage: Geometry coding in Main profile.

Purpose:
contextua

6.6.2.14.3
Specificati
— geom |
occtre

— occtreg

Functiona

Purpose:

ization is disabed.

Test bitstream ACN_C_XidianUniv

pn: Enable adjacent child neighbour contextualization.
tree_type is equal to 0 (occupancy tree).
e_adjacent_child_enabled is equal to 1.
e_neigh_window_log2_minusl1 is equal to 7.

stage: Geometry coding in Dense profile.

Check if the decoder can properly decode bitstreams in which adjacent child

contextualization is enabled.

6.6.2.14.4
Specificati
— geom |
— occtre

Functiona

Purpose:

Test bitstream ACN_D_XidianUniv

pn: Disable adjacent child neighbour centextualization.
tree_type is equal to 0 (occupancy. tree).
e_adjacent_child_enabled is equal to 0.

stage: Geometry coding'in‘Dense profile.

Check if the decoder can properly decode bitstreams in which adjacent child

contextualization is disabled.

6.6.2.15 Planar (PLANAR)

6.6.2.15.1

Testbitstream PLANAR_A_Ofinno

Specificati

phi'Planar mode is not enabled to code geometry with occupancy tree.

— geom_tree_type is equal to 0 (occupancy tree).

— occtre

e_planar_enabled is equal to 0.

Functional stage: Geometry coding in Main profile and Dense profile.

neighbour

neighbour

neighbour

Purpose: Check if the decoder can properly decode bitstream in which planar mode is not enabled.
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Test bitstream PLANAR_B_Ofinno

Specification: Planar mode is enabled to code geometry with occupancy tree, and planar mode is always
eligible for any axis.

occtre
occtre
occtre
— occtre

Functiona

Purpose: (
mode bein

6.6.2.15.3

Specificati
eligible for

— geom |
occtre
occtre
occtre
— occtre

Functiona

Purpose: (
mode bein|
remaining

6.6.2.16 Angular-IDCM (AngIlDCM)

6.6.2.16.1
Specificati
— geom |

geom |

occtre

geom_

geom_
geom_

ptree_

tree_type is equal to 0 (occupancy tree).
e_planar_enabled is equal to 1.
e_planar_threshold[0] is equal to 0.
e_planar_threshold[1] is equal to 0.

e_planar_threshold[2] is equal to 0.

stage: Geometry coding in Main profile and Dense profile.

heck if the decoder can properly decode bitstream in which planar mode is-used wit
b always eligible for any axis.

Test bitstream PLANAR_C_Ofinno

pn: Planar mode is enabled to code geometry with occupancy tree, and planar mode
most probable axis, never eligible for less probable axis, and halfeligible for remaining

tree_type is equal to 0 (occupancy tree).
e_planar_enabled is equal to 1.
e_planar_threshold[0] is equal to 0.
e_planar_threshold[1] is equal to 64.
e_planar_threshold[2] is equal to 127.

stage: Geometry coding in Main and-Dense profile.

heck if the decoder can properly decode bitstream in which planar mode is used wit
iz always eligible for most probable axis, never eligible for less probable axis, and half
axis.

Test bitstream AngIDCM_A_Qualcomm
pn: Both IDEM and in-tree quantization in occupancy tree are enabled.

tree-type is equal to 0 (occupancy tree).

h a planar

is always
axis.

h a planar
eligible for

scaling_enabled is equal to 1.

e_direct_coding_mode equal to 3.
gp equal to 10.

gp_mul_log?2 is equal to 1.
gp_period_log?2 is equal to 8.

Functional stage: Geometry coding in Main profile.

Purpose: Check if the decoder can properly decode bitstreams in which both IDCM and in-tree quantization
in occupancy tree are enabled.
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6.6.2.16.2
Specificati

occtre

geom_

geom_

geom_

geom_

ISO/IEC 23090-22:2024(en)

Test bitstream AngIDCM_B_Qualcomm
on: Both IDCM and in-tree quantization in occupancy tree are enabled.
tree_type is equal to 0 (occupancy tree).
scaling_enabled is equal to 1.
e_direct_coding_mode equal to 3.
gp equal to 9.
gp_mul_log?2 is equal to 0.

ptree |
Functiona

Purpose: (
in occuparn

6.6.2.16.3
Specificati
— geom |
— occtre
Functiona

Purpose: (
occupancy

6.6.2.16.4
Specificati
— geom |
— occtre
Functiona

Purpose: (
occupancy

6.6.2.16.5

qp_period_logZ 1s equal to 7.
stage: Geometry coding in Main profile.

heck if the decoder can properly decode bitstreams in which both IDCM andin<tree qu
cy tree are enabled.

Test bitstream AngIDCM_C_Qualcomm
pn: Both IDCM and angular mode in occupancy tree are enabled,
tree_type is equal to 0 (occupancy tree).
e_direct_coding_mode is equal to 1.
stage: Geometry coding in Main profile.

heck if the decoder can properly decode bitstreams in which both IDCM and angul3
tree are enabled.

Test bitstream AngIDCM_D_Qualcomm
pn: Both IDCM and angular mode-in'occupancy tree are enabled.
tree_type is equal to O (occupancy tree).
e_direct_coding_mode is equal to 2.
stage: Geometry ceding in Main profile.

heck if the decoder can properly decode bitstreams in which both IDCM and anguls
tree are enabled.

Testbitstream AngIDCM_E_Qualcomm

Specificati

antization

i mode in

ir mode in

pn<Both IDCM and angular mode in occupancy tree are enabled.

— geom_

— occtre

tree_type is equal to 0 (occupancy tree).

e_direct_coding_mode is equal to 3.

Functional stage: Geometry coding in Main profile.

Purpose: Check if the decoder can properly decode bitstreams in which both IDCM and angular mode in
occupancy tree are enabled.
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6.6.2.16.6

ISO/IEC 23090-22:2024(en)

Test bitstream AngIDCM_A_Ofinno

Specification: Angular mode is enabled to encode geometry with occupancy tree, point positions are coded
by eligible direct nodes of the occupancy tree and direct nodes that code two points shall jointly code their

positions.

occtre

occtre

geom_

geom_

tree_type is equal to 0 (occupancy tree).
angular_enabled is equal to 1.
e_direct_coding_mode is equal to 3.

e_direct_joint_coding_enabled is equal to 1.

Functiona

Purpose: (

6.6.2.16.7
Specificati
by eligible
their posit|
— geom |
geom
occtre
— occtre
Functiona

Purpose: (

stage: Geometry coding in Main profile.

heck if the decoder can properly decode bitstream in which direct nodes jointlyrcode t;

Test bitstream AngIDCM_B_Ofinno>)

pn: Angular mode is enabled to encode geometry with occupancy tree;point positions
direct nodes of the occupancy tree and direct nodes that code twb|points shall not j
ons.

tree_type is equal to 0 (occupancy tree).
angular_enabled is equal to 1.
e_direct_coding_mode is equal to 3.
e_direct_joint_coding_enabled is equal to 0.

stage: Geometry coding in Main profile.

6.6.2.17 Angular-Planar (AngPLANAR)

6.6.2.17.1

Specificati

geom |

geom |

slice_3

Test bitstream AngPLANAR_A_Qualcomm
pn: Both Planar and-angular mode in occupancy tree are enabled. Angular origin is not
tree_type is equal to 0 (occupancy tree).
angular_enabled is equal to 1.

nguldr_origin_present is equal to 0.

o points.

are coded
intly code

heck if the decoder can properly decode bitstream in which direct nodes shall not jpintly code
two points.

presented.

Functiona

stage: Geometry coding in Main profile.

Purpose: Check if the decoder can properly decode bitstreams in which both Planar and angular mode in
occupancy tree are enabled and angular origin is not included.

6.6.2.17.2

Test bitstream AngPLANAR_B_Qualcomm

Specification: Both Planar and angular mode in occupancy tree are enabled. Angular origin is presented.

— geom_

tree_type is equal to 0 (occupancy tree).

5) This information is given for the convenience of users of this document and does not constitute an endorsement by
ISO or IEC of the product named.
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— geom_angular_enabled is equal to 1.
— slice_angular_origin_present is equal to 1.
Functional stage: Geometry coding in Main profile.

Purpose: Check if the decoder can properly decode bitstreams in which both Planar and angular mode in
occupancy tree are enabled and angular origin is included.

6.6.2.17.3 Test bitstream AngPLANAR_C_Qualcomm

Specification: Planar, angular mode and in-tree quantization in occupancy tree are enabled.

— geom _tree—typeisequattot-{foccupancy trees:
— geom _Jangular_enabled is equal to 1.

— geom_Jscaling_enabled is equal to 1.

— geom_Jqp equal to 10.

— geom Jqp_mul_log2 is equal to 1.

— ptree_qp_period_log?2 is equal to 8.

Functional stage: Geometry coding in Main profile.

Purpose: (heck if the decoder can properly decode bitstreams in\which Planar, angular mode 4nd in-tree
quantizatipn in occupancy tree are enabled.

6.6.2.17.4{ Test bitstream AngPLANAR_D_Qualcomm

Specificatipn: Planar, angular mode and in-tree quangization in occupancy tree are enabled.
— geom Jtree_type is equal to 0 (occupancy treg).

— geom _Jangular_enabled is equal to 1.

— geom_Jscaling_enabled is equal to 1t

— geom Jqp equal to 9.

— geom Jqp_mul_log2 is equalto 0.

— ptree_qp_period_log2.is equal to 7.

Functional stage: Geometry coding in Main profile.

Purpose: (heckifthe decoder can properly decode bitstreams in which Planar, angular mode 4nd in-tree
quantizatipndn-eccupancy tree are enabled.

6.6.2.17.5 Test bitstream AngPLANAR_E_Qualcomm

Specification: Both Planar and angular mode in the occupancy tree are enabled. Planar buffer is enabled.
— geom_tree_type is equal to 0 (occupancy tree).

— occtree_planar_buffer_disabled is equal to 0.

Functional stage: Geometry coding in Main profile.

Purpose: Check if the decoder can properly decode bitstreams in which both Planar and angular mode in
occupancy tree are enabled and planar buffer is enabled.
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6.6.2.17.6

ISO/IEC 23090-22:2024(en)

Test bitstream AngPLANAR_F_Qualcomm

Specification: Both Planar and angular mode in the occupancy tree are enabled. The number of lasers is 1.

— geom_

tree_type is equal to 0 (occupancy tree).

num_beams_minus1 is equal to 0.

Functional stage: Geometry coding in Main profile.

Purpose: Check if the decoder can properly decode bitstreams in which both Planar and angular mode in
occupancy tree are enabled and number of lasers is specified.

6.6.2.17.7
Specificati
— geom |
— num_}

Functiona

Purpose: (
occupancy

6.6.2.17.8
Specificati
— geom |
— num_H
Functiona

Purpose: (
occupancy

6.6.2.17.9
Specificati
— geom |
— num_k

Functiona

Purpose: (

FestbitstreamAngPEANAR- G- Quatcomm
pn: Both Planar and angular mode in the occupancy tree are enabled. The numberefla
tree_type is equal to 0 (occupancy tree).
eams_minus] is equal to 15.
stage: Geometry coding in Main profile.

heck if the decoder can properly decode bitstreams in which<both Planar and angul
tree are enabled and number of lasers is specified.

Test bitstream AngPLANAR_H_Qualcomm
pn: Both Planar and angular mode in the occupaney: tree are enabled. The number of la
tree_type is equal to 0 (occupancy tree).
eams_minusl is equal to 63.
stage: Geometry coding in Main profile.

heck if the decoder can properly‘decode bitstreams in which both Planar and angul
tree are enabled and number:gflasers is specified.

Test bitstream AngPLANAR_I_Qualcomm
pn: Both Planar and angular mode in the occupancy tree are enabled. The number of la
tree_type is equalto 0 (occupancy tree).
eams_minusT is equal to 254.
stager-Geometry coding in Main profile.

heck if the decoder can properly decode bitstreams in which both Planar and angul

sers is 16.

hr mode in

sers is 64.

i mode in

bers is 255.

i mode in

occupancy

{ree are enabled and number oI Iasers 1S specitied.

6.6.2.18 Predictive geometry (PredGEO)

6.6.2.18.1

Test bitstream PredGEO_A_LGE

Specification: The bitstream tests Predictive geometry coding with a point cloud which has one point.

— geom_

tree_type is equal to 1 (predictive tree).

Functional stage: Geometry coding in Predictive profile.
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Purpose: Check that the decoder can properly decode bitstreams which Predictive geometry coding is
enabled and includes one point in Predictive profile.

6.6.2.18.2

Test bitstream PredGEO_B_LGE

Specification: The bitstream tests Predictive geometry coding with a point cloud which has two points.

— geom_

Functional

tree_type is equal to 1 (predictive tree).

stage: Geometry coding in Predictive profile.

Purpose: Check that the decoder can properly decode bitstreams which Predictive geometry coding is
enabled and includes two points in Predictive profile.

6.6.2.18.3
Specificati

geom |

— level_idc is equal to 80.

Functiona

Purpose:
enabled an

6.6.2.18.4

Specificati

geom |

Numb
— geom |
Functiona

Purpose:
enabled an

6.6.2.19 Predictive duplicate (PredDUP)

6.6.2.19.1

Specificati

Test bitstream PredGEO_C_LGE
pn: The bitstream tests Predictive geometry coding with a point cloud which has"21 bit

tree_type is equal to 1 (predictive tree).

stage: Geometry coding in Predictive profile.

Lheck that the decoder can properly decode bitstreams_which Predictive geometry
d uses 21 bits depth in Predictive profile.

Test bitstream PredGEO_D_LGE

pn: The bitstream tests multiple predictive trees‘per slice with Predictive geometry co
tree_type is equal to 1 (predictive tree).

br of predictive trees per slice is equalito-8.

angular_enabled is equal to 1.

stage: Geometry coding in Predictive profile.

[heck that the decodepcan properly decode bitstreams which Predictive geometry
d includes multiple predictive trees per slice in Predictive profile.

Test bitstream PredDUP_A/B_LGE

pn: Thiebitstream tests Predictive geometry coding with duplicate point count coding

s depth.

coding is

ding.

coding is

bnabled.

geom |

tree’ type is equal to 1 (predictive tree).

— geom_

— geom_

unique_points_flag is equal to 0.

dup_point_counts_enabled is equal to 1.

Functional stage: Geometry coding in Predictive profile.

Purpose: Check that the decoder can properly decode bitstreams which Predictive geometry coding is
enabled and duplicate point count coding is enabled in Predictive profile.
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6.6.2.19.2

ISO/IEC 23090-22:2024(en)

Test bitstream PredDUP_C_LGE

Specification: The bitstream tests Predictive geometry coding with duplicate point count coding disabled.

— geom_
— geom_

— geom_

tree_type is equal to 1 (predictive tree).
unique_points_flag is equal to 1.

dup_point_counts_enabled is equal to 0.

Functional stage: Geometry coding in Predictive profile.

Purpose: Check that the decoder can properly decode bitstreams which Predictive geometry coding is

enabled an

d duplicate point count coding is disabled in Predictive profile.

6.6.2.20 Predictive geometry Angular mode (PredANG)

6.6.2.20.1

Specificati
tests with

geom |
— geom |
Functiona

Purpose:
Predictive

6.6.2.20.2

Specificati
tests with

geom |
— geom |
Functiona

Purpose:
Predictive

6.6.2.20.3

Specificati

Test bitstream PredANG_A_LGE

pn: The bitstream tests Predictive geometry coding with angular mode~enabled. The
the point cloud which has one point.

tree_type is equal to 1 (predictive tree).
angular_enabled is equal to 1.
stage: Geometry coding in Predictive profile.

[heck that the decoder can properly decode bitstfeams which angular mode is en
geometry coding and includes one point.

Test bitstream PredANG_B_LGE

pn: The bitstream tests Predictive geometry coding with angular mode enabled. The
the point cloud which has two points,

tree_type is equal to 1 (predictive tree).
angular_enabled is equal to_1.
stage: Geometry coding in Predictive profile.

[heck that the decoder can properly decode bitstreams which angular mode is en
geometry coding and includes two points.

Test bitstream PredANG_C_LGE

pn; The bitstream tests Predictive geometry coding with angular mode enabled. The

tests with

bitstream

hbled with

bitstream

hbled with

bitstream

the point cloud which has 21 bits depth.

— geom_

— geom_

— level_i

tree_type is equal to 1 (predictive tree).
angular_enabled is equal to 1.

dc is equal to 80.

Functional stage: Geometry coding in Predictive profile.

Purpose: Check that the decoder can properly decode bitstreams which angular mode is enabled with

Predictive

geometry coding and uses 21 bits depth.
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6.6.2.20.4 Test bitstream PredANG_D_LGE

Specification: The bitstream tests the number of lasers on Predictive geometry coding with angular mode
enabled.

— geom_tree_type is equal to 1 (predictive tree).

— geom_angular_enabled is equal to 1.

— num_beams_minusl is equal to 31.

Functional stage: Geometry coding in Predictive profile.

Purpose: Check that the decoder can properly decode bitstreams in which num beams minusl is configured
in Predictive geometry coding with angular mode enabled.

6.6.2.20.5| Test bitstream PredANG_E_LGE

Specificatipn: The bitstream tests the number of lasers on Predictive geometry coding’with angular mode
enabled.

— geom Jtree_type is equal to 1 (predictive tree).

— geom_Jangular_enabled is equal to 1.

— num_heams_minusl1 is equal to 63.

Functional] stage: Geometry coding in Predictive profile.

Purpose: Jheck that the decoder can properly decode bitstréams in which num_beams_minus1 is fonfigured
in Predictive geometry coding with angular mode enabled.

6.6.2.20.6| Test bitstream PredAng_A_Qualcomm

Specificatipn: Test non-zero minimum value for.radius in Mode 0 of geometry predictive coding.
— geom Jtree_type is equal to 1 (predictive‘tree).

— ptn_rddius_min is equal to 57.

— geom Jangular_enabled is equalto 1.

Functional stage: Geometry,€oding in Predictive profile.

Purpose: Check if the deceder can properly decode bitstreams in which ptn_radius_min is corjfigured in
predictive|coding.

6.6.2.20.7| Testbitstream PredAng_B_Qualcomm

Specificatipn:Test non-zero minimum value for radius in Mode 0 of geometry predictive coding.

— geom_tree_type is equal to 1 (predictive tree).

— ptn_radius_min is equal to 0.

— geom_angular_enabled is equal to 1.

Functional stage: Geometry coding in Predictive profile.

Purpose: Check if the decoder can properly decode bitstreams in which ptn_radius_min is configured in
predictive coding.
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6.6.2.20.8 Test bitstream PredAng_C_Qualcomm

Specification: Test the number of lasers on geometry predictive coding.
— geom_tree_type is equal to 1 (predictive tree).

— num_beams_minusl is equal to 0.

Functional stage: Geometry coding in Predictive profile.

Purpose: Check if the decoder can properly decode bitstreams in which num_beams_minus1 is configured in
predictive coding.

6.6.2.20.9 Test bitstreamPredAng-D-Qualtcomm

Specificatipn: Test the number of lasers on geometry predictive coding.
— geom Jtree_type is equal to 1 (predictive tree).

— num_Hheams_minusl = 15.

Functional] stage: Geometry coding in Predictive profile.

Purpose: (Jheck if the decoder can properly decode bitstreams in which nuin:-beams_minus1 is copfigured in
predictive|coding.

6.6.2.20.1p Test bitstream PredAng_E_Qualcomm

Specificatipn: Test the number of lasers on geometry predictivé coding.
— geom Jtree_type is equal to 1 (predictive tree).

— num_heams_minusl = 63.

Functional] stage: Geometry coding in Predictiveprofile.

Purpose: (Jheck if the decoder can properly decode bitstreams in which num_beams_minusl1 is copfigured in
predictive|coding.

6.6.2.20.11  Test bitstream PredAng F_Qualcomm

Specificatipn: Test the number 0f [asers on geometry predictive coding.
— geom Jtree_type is equalto 1 (predictive tree).

— num_bheams_mingusl = 254.

Functional stage:-=Geometry coding in Predictive profile.

Purpose: (Jheck if the decoder can properly decode bitstreams in which num_beams_minus1 is c01|1figured in
predictive coding.

6.6.2.21 Predictive geometry Scaling (PredGS)

6.6.2.21.1 Test bitstream PredGS_A_LGE

Specification: The bitstream tests QP combination on Predictive tree coding. Geometry scaling in occupancy
tree is enabled. Base QP, slice QP, slice QP offset, and in-tree-level QP offset are all enabled.

— geom_tree_type is equal to 1 (predictive tree).

— geom_scaling_enabled is equal to 1.
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geom_

geom_

ptree_

ISO/IEC 23090-22:2024(en)

gp is equal to 0.
gp_mul_log?2 is equal to 0.

slice_geom_qp_offset is equal to 0.

gp_period_log2 is equal to 8.

slice_ptree_qp_period_log2_offset is equal to 0.

Functional stage: Geometry coding in Predictive profile

Purpose: Check if the decoder can properly decode bitstreams which a QP combination on Predictive tree

codingise

nabled.

6.6.2.21.2

Specificati
tree is ena

— geom |
geom
geom
geom
slice_d
ptree |
— slice_j

Functiona

Purpose: (
coding is €

6.6.2.21.3

Specificati
treeis ena
— geom |
geom |

geom |

Test bitstream PredGS_B_LGE

pn: The bitstream tests QP combination on Predictive tree coding. Geometry-sdaling in
bled. Base QP, slice QP, slice QP offset, and in-tree-level QP offset are all enabled.

tree_type is equal to 1 (predictive tree).
scaling_enabled is equal to 1.

qp is equal to 8.

gp_mul_log?2 is equal to 0.

eom_qgp_offsetis equal to 8.

qp_period_log?2 is equal to 8.
tree_qp_period_log2_offset is equal to 0.
stage: Geometry coding in Predictive profile

heck if the decoder can properly décode bitstreams which a QP combination on Pred
nabled.

Test bitstream PredGS.C.LGE

pn: The bitstream tests.QP combination on Predictive tree coding. Geometry scaling in
bled. Base QP, slicelQP, slice QP offset, and in-tree-level QP offset are all enabled.

tree_type is equal to 1 (predictive tree).
scaling_enabled is equal to 1.

qp is-equal to 8.

occupancy

ictive tree

pccupancy

ap.‘mul log2 is equal to 0.

geom

ptree_

slice_geom_qp_offset is equal to 8.

gp_period_log?2 is equal to 0.

slice_ptree_qp_period_log2_offset is equal to 8.

Functional stage: Geometry coding in Predictive profile

Purpose: Check if the decoder can properly decode bitstreams which a QP combination on Predictive tree

codingise

nabled.
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Test bitstream PredGS_A_Qualcomm

Specification: Test QP multiplier when geometry quantization is used in predictive geometry coding.

— geom_
— geom_
— geom_
— geom_

— ptree_

tree_type is equal to 1 (predictive tree).
scaling_enabled is equal to 1.

gp is equal to 5.

gp_mul_log?2 is equal to 0.
gp_period_log?2 is equal to 8.

— slice_ji
Functiona

Purpose: (

6.6.2.21.5
Specificati
— geom |
— geom |
— geom |
— geom |
— ptree/|
— slice_j
Functiona

Purpose: (

6.6.2.21.6
Specificati
— geom |
— geom |

— geom |

tree_qp_period_log2_oftset1s equal to 0.
stage: Geometry coding in Predictive profile.

heck if the decoder can properly decode bitstreams in which QP multiplier inpredictiv

Test bitstream PredGS_B_Qualcomm
pn: Test QP multiplier when geometry quantization is used in predictive geometry codi
tree_type is equal to 1 (predictive tree).
scaling_enabled is equal to 1.
qp is equal to 7.
gp_mul_log?2 is equal to 1.
qp_period_log?2 is equal to 8.
tree_qp_period_log2_offset is equal to Q:
stage: Geometry coding in Predictive profile.

heck if the decoder can properlyy’decode bitstreams in which QP multiplier in predictiv

Test bitstream PredGS_€: Qualcomm
pn: Test QP multiplierwhen geometry quantization is used in predictive geometry codi
tree_type is equalto 1 (predictive tree).
scaling_enabled is equal to 1.

qp is.equal to 5.

— geom |

e coding.

ng.

e coding.

ng.

gpdmul_log2 is equal to 2.

— ptree_

gp_period_log?2 is equal to 8.

— slice_ptree_qp_period_log2_offset is equal to 0.

Functional stage: Geometry coding in Predictive profile.

Purpose: Check if the decoder can properly decode bitstreams in which QP multiplier in predictive coding.

6.6.2.21.7

Test bitstream PredGS_D_Qualcomm

Specification: Test QP multiplier when geometry quantization is used in predictive geometry coding.

— geom_

tree_type is equal to 1 (predictive tree).
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geom_
geom_
geom_

ptree_
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scaling_enabled is equal to 1.
gp is equal to 3.

gp_mul_log?2 is equal to 3.
gp_period_log2 is equal to 8.

slice_ptree_qp_period_log2_offset is equal to 0.

Functional stage: Geometry coding in Predictive profile.

Purpose: Check if the decoder can properly decode bitstreams in which QP multiplier in predictive coding.

6.6.2.22 (

6.6.2.22.1

Specificati
frame emp
— aps.at
Functiona

Purpose: (
employed

6.6.2.23 (

6.6.2.23.1

Specificati
which has
— attr_c
Functiona

Purpose: (
componen

6.6.2.23.2

Specificati
which has

Lhange APS (CAPS)

Test bitstream CAPS_A_Tencent

pn: The bitstreams includes four APS, each with different attribute encoding types. Eac
loys one of the four GPS.

'r_encoding=0, 1, 2, 3.
stage: Attribute coding in Dense profile.

heck if the decoder can properly decode bitstreams in which different attribute cod
n different slices in a frame.

heneral attribute (GATT)

Test bitstream GATT_A_LGE

pn: The bitstream tests attribute Region Adaptive Hierarchical Transform with a g
one attribute with three componentss

ding_type is equal to 0 (RAHT),
stage: Attribute coding in Siimple profile.

heck that the decoder can properly decode bitstreams which includes one attribute
[s and is used attribute‘Region Adaptive Hierarchical Transform.

Test bitstream GATT_B_LGE

pn: The bitstream tests attribute Region Adaptive Hierarchical Transform with a g
one attribute with three components.

— attr_ching_type is equal to 0 (RAHT).

h slicein a

ng type is

oint cloud

with three

oint cloud

Functional stage: Attribute coding in Main profile and Dense profile.

Purpose: Check that the decoder can properly decode bitstreams which includes one attribute with three
components and is used attribute Region Adaptive Hierarchical Transform.

6.6.2.23.3

Test bitstream GATT_C_LGE

Specification: The bitstream tests attribute LoD with Lifting Transform with a point cloud which has one
attribute with three components.

— attr_coding_type is equal to 2 (LoD with Lifting Transform).

Functional stage: Attribute coding in Simple profile.
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Purpose: Check that the decoder can properly decode bitstreams which includes one attribute with three
components and is used attribute LoD with Lifting Transform.

6.6.2.23.4

Test bitstream GATT_D_LGE

Specification: The bitstream tests attribute LoD with Lifting Transform with a point cloud which has one
attribute with three components.

— attr_coding_type is equal to 2 (LoD with Lifting Transform).

Functional stage: Attribute coding in Main profile and Dense profile.

Purpose: Check that the decoder can properly decode bitstreams which includes one attribute with three

componen

6.6.2.23.5

Specificati
which has

s and 1s used attribute LoD with Lifting Transtorm.

Test bitstream GATT_E_LGE

pn: The bitstream tests attribute Region Adaptive Hierarchical Transform/ with a p
one attribute with one component.

— attr_c¢ding_type is equal to 0 (RAHT).

Functiona

Purpose: (
componen

6.6.2.23.6

Specificati
which has

stage: Attribute coding in Simple profile.

heck that the decoder can properly decode bitstreams which includes one attribut
[ and is used attribute Region Adaptive Hierarchical Transferm.

Test bitstream GATT_F_LGE

pn: The bitstream tests attribute Region Adaptive Hierarchical Transform with a
one attribute with one component.

— attr_c¢ding_type is equal to 0 (RAHT).

Functiona

Purpose: (

stage: Attribute coding in Main prgfile and Dense profile.

heck that the decoder can preperly decode bitstreams which one attribute with one

and is used attribute Region Adaptive Hierarchical Transform.

6.6.2.23.7

Specificati
attribute v

Test bitstream GATT_G_LGE

pn: The bitstreaim)tests attribute LoD with Lifting Transform with a point cloud
rith one component.

— attr_c¢ding_typeéds'equal to 2 (LoD with Lifting Transform).

Functiona

stagérAttribute coding in Simple profile.

Purpose:

oint cloud

b with one

oint cloud

romponent

which one

b with one

heéek that the decoder can properly decode bitstreams which includes one attribut

component and is used attribute LoD with Lifting Transform in Simple profile.

6.6.2.23.8

Test bitstream GATT_H_LGE

Specification: The bitstream tests attribute LoD with Lifting Transform with a point cloud which has one
attribute with one component.

— attr_coding_type is equal to 2 (LoD with Lifting Transform).

Functional stage: Attribute coding in Main profile and Dense profile.

Purpose: Check that the decoder can properly decode bitstreams which includes one attribute with one
component and is used attribute LoD with Lifting Transform.
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Test bitstream GATT_I_LGE

Specification: The bitstream tests attribute Region Adaptive Hierarchical Transform with a point cloud
which has two attributes.

— attr_coding_type is equal to 0 (RAHT).

Functional

stage: Attribute coding in Simple profile.

Purpose: Check that the decoder can properly decode bitstreams which includes two attributes and is used
attribute Region Adaptive Hierarchical Transform.

6.6.2.23.10

Test bitstream GATT_]J_LGE

Specificati
which has
— attr_c
Functiona

Purpose: (
attribute R

6.6.2.23.1

Specificati
attributes,

— attr_c¢ding_type is equal to 2 (LoD with Lifting Transform).

Functiona

Purpose: (
attribute [

6.6.2.23.1

Specificati
attributes,

— attr_c¢ding_type is equalte 2 (LoD with Lifting Transform).

Functiona

Purpose: (
attribute

pn: The bitstream tests attribute Region Adaptive Hierarchical Transform with~a/f
two attributes.

1

pn: The bitstream tests attribute LoD with Lifting Tratisform with a point cloud whi

”

pn: The bitstream tests attribute LoD with Lifting Transform with a point cloud whi

ding_type is equal to 0 (RAHT).
stage: Attribute coding in Main profile and Dense profile.

heck that the decoder can properly decode bitstreams which includestwo attributes 3
egion Adaptive Hierarchical Transform.

Test bitstream GATT_K_LGE

stage: Attribute coding in Simple profile.

heck that the decoder can properly decode bitstreams which includes two attributes 3
oD with Lifting Transform.

Test bitstream GATT_L_LGE

stage: Attribute‘coding in Main profile and Dense profile.

heck thatithe decoder can properly decode bitstreams which includes two attributes 3
oD with'Eifting Transform.

oint cloud

nd is used

th has two

nd is used

'h has two

nd is used

6.6.2.23.1

B\ Test bitstream GATT_M_LGE

Specification: The bitstream tests on setting default attribute value.

— attr_default_value is equal to [255, 0, 0].

Functional stage: Attribute coding in Simple profile.

Purpose: Check that the decoder can properly decode bitstreams which set default attribute value.

© ISO/IEC 2024 - All rights reserved
35


https://iecnorm.com/api/?name=b04570cd82ec5278e9dc42432a08a2e6

ISO/IEC 23090-22:2024(en)

6.6.2.23.14  Test bitstream GATT_N_LGE

Specification: The bitstream tests on setting default attribute value.
— attr_default_value is equal to [255, 0, 0].

Functional stage: Attribute coding in Main and Dense profile.

Purpose: Check that the decoder can properly decode bitstreams which set default attribute value.

6.6.2.23.15 Test bitstream GATT_O_LGE

Specification: The bitstream tests raw attribute data.

— attr_chding_type is equal to 3 (Raw attribute data).
Functiona] stage: Attribute coding in Simple profile.

Purpose: (Jheck that the decoder can properly decode bitstreams which raw attribute data is enalpled.

6.6.2.23.1p  Test bitstream GATT_P_LGE

Specificatipn: The bitstream tests raw attribute data.

— attr_c¢oding_type is equal to 3 (Raw attribute data).

Functiona] stage: Attribute coding in Main profile and Dense profile.

Purpose: (Jheck that the decoder can properly decode bitstreams which raw attribute data is enabled.

6.6.2.24 Quantization (QuantATT)
There are [9 streams for each attr_coding_type.
— QuantATT_A01_Panasonic ~ QuantATT_A19*Panasonic: test on attr_coding_type = 0 (RAHT)

— QuantATT_BO01_Panasonic ~ QuantATT_B19_Panasonic: test on attr_coding_type = 1 (LoD with
Predidting Transform)

— QuantATT_CO01_Panasonic ~ QuantATT_C19_Panasonic: test on attr_coding_type = 2 (LoD with Lifting
Transform)

6.6.2.24.1| Test bitstream'QuantATT_A01(B01, C01)_Panasonic

Specificatipn: The bitstream test colour attribute QP combination on RAHT (Predicting, Lifting) and
secondary|QP offseti§ also tested.

— attr_ptrimary:qp_minus4 equal to 2

— attr_seécondary gp offset equal to -1

Functional stage: Attribute coding in Dense profile.

Purpose: Check that the decoder can properly decode bitstreams which is used attribute quantize
mechanism (quantize first/second attribute component).

6.6.2.24.2 Test bitstream QuantATT_A02(B02, C02)_Panasonic

Specification: The bitstream test colour attribute maximum QP combination on RAHT (Predicting, Lifting)
and secondary QP offset is also tested.

— attr_primary_qp_minus4 equal to 47.
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— attr_secondary_qp_offset equal to 0.
Functional stage: Attribute coding in Dense profile.

Purpose: Check that the decoder can properly decode bitstreams which is used attribute quantize
mechanism (quantize first/second attribute component).

6.6.2.24.3 Test bitstream QuantATT_A03(B03, C03)_Panasonic

Specification: The bitstream test colour attribute maximum and minimum QP combination on RAHT
(Predicting, Lifting) and secondary QP offset is also tested.

— attr_primary_qp_minus4 equal to 47.

— attr_s¢condary_qp_offset equal to -47.
Functional stage: Attribute coding in Dense profile.

Purpose: [heck that the decoder can properly decode bitstreams which is used”attribut¢ quantize
mechanism (quantize first/second attribute component).

6.6.2.24.4{ Test bitstream QuantATT_A04(B04, C04)_Panasonic

Specificatipn: The bitstream test colour attribute maximum and minimum QP combination|on RAHT
(Predicting, Lifting) and secondary QP offset is also tested.

— attr_ptrimary_qp_minus4 equal to 0.
— attr_s¢condary_qp_offset equal to 47.
Functional stage: Attribute coding in Dense profile.

Purpose: {heck that the decoder can properly decode bitstreams which is used attribut¢ quantize
mechanism (quantize first/second attribute compenent).

6.6.2.24.5| Test bitstream QuantATT_A05(B05, C05)_Panasonic

Specificatipn: The bitstream test colour attribute maximum QP combination on RAHT (Predicting, Lifting)
and secondlary QP offset is also testéd-QP clipping is exercised.

— attr_ptrimary_qp_minus4 equal to 95.
— attr_s¢condary_qp_offsetequal to 95.
Functional stage: Attribute coding in Dense profile.

Purpose: {heck that the decoder can properly decode bitstreams which is used attribut¢ quantize
mechanism (quantize first/second attribute component).

6.6.2.24.6 ~Test bitstreamr QuantAT T-A06{B 06, €06)_Pamasomic

Specification: The bitstream test colour attribute minimum QP combination on RAHT (Predicting, Lifting)
and secondary QP offset is also tested. QP clipping is exercised.

— attr_primary_qp_minus4 equal to 0.
— attr_secondary_qp_offset equal to -95.
Functional stage: Attribute coding in Dense profile.

Purpose: Check that the decoder can properly decode bitstreams which is used attribute quantize
mechanism (quantize first/second attribute component).
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Test bitstream QuantATT_A07(B07, C07)_Panasonic

Specification: The bitstream test colour attribute maximum and minimum QP combination with slice QP
enabled on RAHT (Predicting, Lifting) and secondary QP offset is also tested. QP clipping is exercised.

attr_q

attr_primary_qp_minus4 equal to 10.
attr_secondary_qp_offset equal to 10.
attr_qp_offsets_present equal to 1.

attr_qp_offset[0] equal to 0, 2, -2, 95, 0, -95.

p_offset[1] equal to 0, -2, 2, -47, 95, -95.

Functiona

Purpose:
mechanisn

6.6.2.24.8

Specificati
enabled orj

— attr_p
attr_s¢
attr_q
attr_q
— attr_q
Functiona

Purpose:
mechanisr

6.6.2.24.9

Specificati
(Predictin

attr_p

attr_sq

stage: Attribute coding in Dense profile

Check that the decoder can properly decode bitstreams which is used attfibute
n (quantize first/second attribute component).

Test bitstream QuantATT_A08(B08, C08)_Panasonic

pn: The bitstream test colour attribute maximum and minimuni QP combination wit
RAHT (Predicting, Lifting) and secondary QP offset is also testéd. QP clipping is exerc

[imary_gqp_minus4 equal to 10.

condary_qgp_offset equal to 10.

b_layers_present equal to 1.

b_layer_cnt_minus1 equal to 5.

b_layer_offset[6][2] equal to {{0, 0}, {2, 2}:§2, 2}, {95, -47}, {0, 95}, {-95, -95}}.
stage: Attribute coding in Dense profile.

Check that the decoder can properly decode bitstreams which is used attribute
0 (quantize first/second attribute component).

Test bitstream QuantATT_A09(B09, C09)_Panasonic

pn: The bitstreanivtest colour attribute QP combination with layer QP enabled
b, Lifting) and secendary QP offset is also tested.

[imary_gpAninus4 equal to 10.

condary-qp_offset equal to 10.

attr_q

b quantize

h layer QP
ised.

b quantize

on RAHT

h.layers_present equal to 1.

attr_gp_layer_cnt_minus1 equal to 0.

attr_qp_layer_offset[0][2] equal to {{0, 0}}.

Functional stage: Attribute coding in Dense profile.

Purpose: Check that the decoder can properly decode bitstreams which is used attribute quantize
mechanism (quantize first/second attribute component).
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Test bitstream QuantATT_A10(B10, C10)_Panasonic

Specification: The bitstream test colour attribute QP combination with maximum layer QP enabled on RAHT

(Predicting, Lifting) and secondary QP offset is also tested.

attr_primary_qp_minus4 equal to 10.
attr_secondary_qp_offset equal to 10.
attr_qp_layers_present equal to 1.

attr_gp_layer_cnt_minus1 equal to 20.

— attr_qp_layer offset[21][2] equal to {{5, 5}, {5, 5}, {5, 5}, {5, 5}, {5, 5}, {5, 5}, {5, 5}, {5, 5}, {5, 5}, {5, 5}, {5,

5} {5,b}, {5, 5}, {5, 5}, {5, 5}, {5, 5}, {5, 5}, {5, 5}, {5, 5}, {5, 5}, {5, 5},}-
Functional stage: Attribute coding in Dense profile.
Purpose:
mechanism (quantize first/second attribute component).
6.6.2.24.11l  Test bitstream QuantATT_A11(B11, C11)_Panasonic
Specificati
(Predictin
— attr_ptrimary_qp_minus4 equal to 10.
— attr_s¢condary_qp_offset equal to 10.
— attr_gp_region_cnt equal to 1.
— attr_gp_region_origin_xyz[1][3] equal to {0,0,0}.
— attr_qp_region_size_minus1_xyz[1][3] to {1,1,1}.
— attr_gp_region_offset[2] equal to {0,5}.
Functiona] stage: Attribute coding in Dense profile.
Purpose:
mechanism (quantize first/second attribute component).
6.6.2.24.1p  Test bitstream QuantATT_A12(B12, C12)_Panasonic
Specificati
(Predictin
— attr_ptrimdry-qp_minus4 equal to 10.

Check that the decoder can properly decode bitstreams which is used] dttribute

pn: The bitstream test colour attribute QP combination withy region QP enabled
b, Lifting) and secondary QP offset is also tested. Bit-dependent QP Region Bits is exerc

Check that the decoder can properly decode bitstreams which is used attribute

pn: The bifStream test colour attribute QP combination with region QP enabled
b, Lifting)\and secondary QP offset is also tested. Bit-dependent QP Region Bits is exerc

b quantize

on RAHT
ised.

b quantize

on RAHT
ised.

tt caomdary an Affcnt nabal e 10
a r_s\.r\’\.llluul _y_\,ly_ullo\,\, b\.iuul LU LU,

— attr_gp_region_cnt equal to 1.

— attr_gp_region_origin_xyz[1][3] equal to {0,0,0}.

— attr_qp_region_size_minus1_xyz[1][3] is equal to {220 -1,2%0-1,2%0 1 3

— attr_gp_region_offset[2] equal to {-5,5}.

Functional stage: Attribute coding in Dense profile.

Purpose: Check that the decoder can properly decode bitstreams which is used attribute quantize
mechanism (quantize first/second attribute component).
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Test bitstream QuantATT_A13(B13, C13)_Panasonic

Specification: The bitstream test colour attribute minimum QP combination with region QP enabled on
RAHT (Predicting, Lifting) and secondary QP offset is also tested. QP clipping is exercised.

attr_q

attr_primary_qp_minus4 equal to 47.
attr_secondary_qp_offset equal to 10.
attr_gqp_region_cnt equal to 1.
attr_gp_region_origin_xyz[1][3] equal to {0,0,0}.

p_region_size _minusl xvyz[1][3]is equal to {199, 199, 199}.

attr_q
Functiona

Purpose:
mechanisr

6.6.2.24.1

Specificati
enabled on

— attrp
attr_s¢
attr_q
attr_q
attr_q
— attr_q

Functiona

Purpose:
mechanisn

6.6.2.24.1

Specificati
enabled o

b_region_offset[2] equal to {-47,-95}.
stage: Attribute coding in Dense profile.

Check that the decoder can properly decode bitstreams which is uSed” attribute
n (quantize first/second attribute component).

A Test bitstream QuantATT_A14(B14, C14)_Panasonic

pn: The bitstream test colour attribute maximum and minimuiim QP combination with|
RAHT (Predicting, Lifting) and secondary QP offset is also-te'sted.

[imary_qp_minus4 equal to 0.

condary_gp_offset equal to 0.

b_region_cnt equal to 1.

b_region_origin_xyz[1][3] equal to {0,0,0}%
b_region_size_minusl_xyz[1][3] is equal to {199, 199, 199}.
h_region_offset[2] equal to {47,-47}.

stage: Attribute coding in Dense profile.

Check that the decoder’can properly decode bitstreams which is used attribute
h (quantize first/second attribute component).

6 Test bitstream QuantATT_A15(B15, C15)_Panasonic

pn: The bitstream test colour attribute maximum and minimum QP combination with|
RAHTI(Predicting, Lifting) and secondary QP offset is also tested. QP clipping is exerc

attr_p

b quantize

region QP

b quantize

region QP
ised.

[imary_gp_minus4 equal to 10.

attr_secondary_qp_offset equal to 10.

attr_gqp_region_cnt equal to 1.

attr_qp_region_origin_xyz[1][3] equal to {0,0,0}.
attr_gp_region_size_minus1_xyz[1][3] equal to {199, 199, 199}.
attr_qp_region_offset[2] equal to {-95,47}.

Functional stage: Attribute coding in Dense profile.
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Purpose: Check that the decoder can properly decode bitstreams which is used attribute quantize
mechanism (quantize first/second attribute component).

6.6.2.24.16  Test bitstream QuantATT_A16(B16, C16)_Panasonic

Specification: The bitstream test colour attribute maximum QP combination with region QP enabled on
RAHT (Predicting, Lifting) and secondary QP offset is also tested. QP clipping is exercised.

— attr_primary_qp_minus4 equal to 10.

— attr_secondary_qp_offset equal to 0.

— attr_gp_region_cnt equal to 1.

— attr_q
— attr_q
— attr_q
Functiona

Purpose:
mechanisr

6.6.2.24.1

Specificati
enabled on

— attr_p
— attr_s¢
— attr_q
— attr_q
— attr_q
— attr_q
— attr_q
— attr_q
— attr_q

— attr_q

b_region_origin_xyz[1][3] equal to {0,0,0}.
b_region_size_minus1_xyz[1][3] equal to {200, 200, 200}.
b_region_offset[2] equal to {95,95}.

stage: Attribute coding in Dense profile.

Check that the decoder can properly decode bitstreams which “is used attribute
n (quantize first/second attribute component).

7 Test bitstream QuantATT_A17(B17, C17)_Panasonic

pn: The bitstream test colour attribute QP combinatien with slice QP, layer QP and
RAHT (Predicting, Lifting) and secondary QP offsetis also tested.

[imary_gqp_minus4 equal to 5.

condary_gp_offset equal to 2.

b_offsets_present equal to 1.

b_offset[0] equal to 1,2.

b_offset[1] equal to 3,-1.

p_layers_present equal to/1.

b_layer_cnt_minusfiequal to 43.

b_layer_offset[4]}2] equal to {{0, 0}, {0, 0}, {-1, 1}, {1, -1}}.
b_region-catequal to 1.

b_region_origin_xyz[1][3] equal to {0,0,0}.

P quantize

region QP

r€gion size minusl xvz[1][3] equal to {199, 199, 199}

— attr_q

— attr_gp_region_offset[2] equal to {47,0}.

Functional stage: Attribute coding in Dense profile.

Purpose: Check that the decoder can properly decode bitstreams which is used attribute quantize
mechanism (quantize first/second attribute component).
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6.6.2.24.18 Test bitstream QuantATT_A18(B18, C18)_Panasonic

Specification: The bitstream test colour attribute QP combination with slice QP on RAHT (Predicting, Lifting)
and secondary QP offset is also tested. The bit-dependent QP range is exercised. QP clipping is exercised.

attr_primary_qp_minus4 equal to 10.

attr_secondary_qp_offset equal to 10.

attr_bitdepth_minus1 equal to 8.

attr_qp_offsets_present equal to 1.

attr_q

p_offset[0] equal to 47.

attr_q

Functiona

Purpose:
mechanisr

6.6.2.24.1

Specificati
enabled on

attr_p
attr_q
attr_q
attr_q
attr_q
attr_q
attr_q
attr_q
attr_q
attr_q

attr_q

Functiona

p_offset[1] equal to 0.

stage: Attribute coding in Dense profile.

n (quantize first/second attribute component).

D Test bitstream QuantATT_A19(B19, C19)_Panasonic

[imary_qp_minus4 equal to 5.

b_offsets_present equal to 1.

b_offset[0] equal to 1.

p_offset[1] equal to 3.

b_layers_present equal to 1.

b_layer_cnt_minus1 equal to 4.

b_layer_offset[4][2] equal te {0, 0}, {0, 0}, {-1, 1}, {1, -1}}.
b_region_cnt equal to 1.

b_region_origin_xyz[1][3] equal to {0,0,0}.
b_region_sizexminusl_xyz[1][3] equal to {3999, 3999, 3999}.
b_region_effset[2] equal to {3,-3}.

stage;*Attribute coding in Main profile.

Check that the decoder can properly decode bitstreams which is uSed” attribute

pn: The bitstream test reflectance attribute QP combination-with slice QP, layer QP and
RAHT (Predicting, Lifting) and secondary QP offset is also-te'sted.

b quantize

region QP

Purpose:
mechanism (quantize first/second attribute component).

Chnecle that tha doacndaye ca e nwlyy dnsadn hat
e ettt —aeeoattr—tah—propery—aecoac—oit

6.6.2.25 LoD and RAHT (LodRAHT)

6.6.2.25.1 Test bitstream LodRAHT _A_LGE

ribate quantize

Specification: The bitstream tests LoD with Lifting Transform with the point cloud which has one point.

— attr_coding_type is equal to 2 (LoD with Lifting Transform).

Functional stage: Attribute coding in Main profile.

© ISO/IEC 2024 - All rights reserved
42


https://iecnorm.com/api/?name=b04570cd82ec5278e9dc42432a08a2e6

ISO/IEC 23090-22:2024(en)

Purpose: Check that the decoder can properly decode bitstreams which includes one point and is used
attribute Lifting Transform.

6.6.2.25.2 Test bitstream LodRAHT_B_LGE

Specification: The bitstream tests Region Adaptive Hierarchical Transform with the point cloud which has
one point.

— attr_coding_type is equal to 0 (RAHT).
Functional stage: Attribute coding in Main profile.

Purpose: Check that the decoder can properly decode bitstreams which includes one point and is used
attribute Hegion Adaptive Hierarchical Transform.

6.6.2.25.3| Test bitstream LodRAHT_C_LGE
Specificatipn: The bitstream tests LoD with Lifting Transform with the point cloud which has ond point.
— attr_c¢ding_type is equal to 2 (LoD with Lifting Transform).
Functional stage: Attribute coding in Simple profile.

Purpose: Check that the decoder can properly decode bitstreams which’includes one point apd is used
attribute Lifting Transform.

6.6.2.25.4| Test bitstream LodRAHT_D_LGE

Specificatipn: The bitstream tests Region Adaptive Hierarchical Transform with the point cloud{which has
one point.

— attr_c¢ding_type is equal to 0 (RAHT).
Functional stage: Attribute coding in Simple praofile.

Purpose: Check that the decoder can properly decode bitstreams which includes one point apd is used
attribute Hegion Adaptive Hierarchical transform.

6.6.2.25.5| Test bitstream LodRAHT _E_LGE
Specificatipn: The bitstream tests LoD with Lifting Transform with the point cloud which has twq points.
— attr_c¢ding_type is equal to 2 (LoD with Lifting Transform).
Functiona] stage: Attpibute coding in Main profile.

Purpose: Check«that the decoder can properly decode bitstreams which includes two points ajnd is used
attribute Lifting/ Transform.

6.6.2.25.6 Test bitstream LodRAHT_F_LGE

Specification: The bitstream tests Region Adaptive Hierarchical Transform with the point cloud which has
two points.

— attr_coding_type is equal to 0 (RAHT).
Functional stage: Attribute coding in Main profile.

Purpose: Check that the decoder can properly decode bitstreams which includes two points and is used
attribute Region Adaptive Hierarchical Transform.
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Test bitstream LodRAHT_G_LGE

Specification: The bitstream tests LoD with Lifting Transform with the point cloud which has two points.

— attr_coding_type is equal to 2 (LoD with Lifting Transform).

Functional

stage: Attribute coding in Simple profile.

Purpose: Check that the decoder can properly decode bitstreams which includes two points and is used

attribute L

6.6.2.25.8

ifting Transform.

Test bitstream LodRAHT_H_LGE

£ 1 {anhl 1 A - Al - h 1 1 L LI | 1 (3 1 1
Spelelca(l I1. 111€ DILSLIEdIIT LESLS REFIOIT AUdPUVE MIerdICIHICAdl TTdIISTONIT WILIT LIIE DOIHIL Cloud
two points.

attr_c
Functiona

Purpose: (
attribute R

6.6.2.25.9

Specificati
multiple d
— attr_c
Functiona

Purpose: (
duplicate |

6.6.2.25.1

Specificati
one point \

— attr_c¢ding_type is equal to 0.(RAHT).

Functiona

Purpose: (
duplicate |

6.6.2.25.1

ding_type is equal to 0 (RAHT).

stage: Attribute coding in Simple profile.

egion Adaptive Hierarchical transform.

Test bitstream LodRAHT_I_LGE

pn: The bitstream tests LoD with Lifting Transform withthe point cloud which has one
iplicate points.

ding_type is equal to 2 (LoD with Lifting Transfofm).
stage: Attribute coding in Main profile.

heck that the decoder can properly decade bitstreams which includes one point wit
oints and is used attribute Lifting Transform.

D Test bitstream LodRAHT_] -LGE

pn: The bitstream tests Region Adaptive Hierarchical Transform with the point cloud
vith multiple duplicate points.

stage: Attribute'coding in Main profile.

heck that the‘decoder can properly decode bitstreams which includes one point wit
oints and\isused attribute Region Adaptive Hierarchical Transform.

1 , \Test bitstream LodRAHT_K_LGE

which has

heck that the decoder can properly decode bitstreams which includes two points and is used

point with

h multiple

which has

h multiple

Specification: The bitstream tests LoD with Lifting Iransiorm with the point cloud which has one point with
multiple duplicate points.

— attr_coding_type is equal to 2 (LoD with Lifting Transform).

Functional stage: Attribute coding in Simple profile.

Purpose: Check that the decoder can properly decode bitstreams which includes one point with multiple
duplicate points and is used attribute Lifting Transform.
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6.6.2.25.12 Test bitstream LodRAHT_L_LGE

Specification: The bitstream tests Region Adaptive Hierarchical Transform with the point cloud which has
one point with multiple duplicate points.

— attr_coding_type is equal to 0 (RAHT).
Functional stage: Attribute coding in Simple profile.

Purpose: Check that the decoder can properly decode bitstreams which includes one point with multiple
duplicate points and is used attribute Region Adaptive Hierarchical transform.

6.6.2.25.13 Test bitstream LodRAHT_M_LGE

Specificatipn: The bitstream tests LoD with Lifting Transform with the point cloud whiehVHas 16 bits
attributes,

— attr_c¢ding_type is equal to 2 (LoD with Lifting Transform).
Functional stage: Attribute coding in Main profile.

Purpose: (heck that the decoder can properly decode bitstreams which includes 16 bits attribfites and is
used attribute Region Adaptive Hierarchical Transform.

6.6.2.25.14  Test bitstream LodRAHT_N_LGE

Specificatipn: The bitstream tests Region Adaptive Hierarchical Aransform with the point cloud|which has
16 bits attributes.

— attr_c¢ding_type is equal to 0 (RAHT).
Functional stage: Attribute coding in Main profile.

Purpose: (heck that the decoder can properly décode bitstreams which includes 16 bits attribfites and is
used attriute Region Adaptive Hierarchical Transform.

6.6.2.25.1p  Test bitstream LodRAHT(O_LGE

Specificatipn: The bitstream tests~hoD with Lifting Transform with the point cloud which Has 16 bits
attributes,

— attr_c¢ding_type is equalte 2 (LoD with Lifting Transform).
Functional stage: Attribute-coding in Simple profile.

Purpose: (heck that'thie decoder can properly decode bitstreams which includes 16 bits attribfites and is
used attribhute Region Adaptive Hierarchical transform.

6.6.2.25.1p . Test bitstream LodRAHT_P_LGE

Specification: The bitstream tests Region Adaptive Hierarchical Transform with the point cloud which has
16 bits attributes.

— attr_coding_type is equal to 0 (RAHT).
Functional stage: Attribute coding in Simple profile.

Purpose: Check that the decoder can properly decode bitstreams which includes 16 bits attributes and is
used attribute Region Adaptive Hierarchical transform.
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6.6.2.26 Single LoD (SLOD)

6.6.2.26.1

Test bitstream SLOD_A_LGE

Specification: The bitstream tests single detail level in LoD with Predicting Transform with Morton order-
based sorting enabled.

Functiona

Purpose: (
sorting en

6.6.2.26.2

Specificati
based sort

lod_m

attr_cg

pred_
Functiona

Purpose: (
sorting en

6.6.2.26.3

Specificati
based sort]

pred_I]l
pred_intra_min_lod is equal to 0.

attr_coding_type is equal to 1 (LoD with Predicting Transform).

pred_:[:tra_lod_search_range is equal to -1.

attr_coding-type is equal to 1 (LoD with Predicting Transform).

attr_coding_type is equal to 1 (LoD with Predicting Transform).
lod_max_levels_minus1 is equal to 0.

attr_canonical_order_enabled is equal to 1.

tra_fod—searchrange isequatto=ti:

stage: Attribute coding in Simple profile.

hbled.

Test bitstream SLOD_B_LGE

pn: The bitstream tests single detail level in LoD with Predicting Transform with Mot
ing enabled.

hx_levels_minusl1 is equal to 0.

inonical_order_enabled is equal to 1.

tra_min_lod is equal to 0.

stage: Attribute coding in Main-profile and Dense profile.

hbled.

Test bitstream SLOD_C_LGE

pn: The bitstream tests single detail level in LoD with Predicting Transform with Mot
ing disabled:

lod_m

hx. leévels_minusl1 is equal to 0.

pred_i

pred_i

attr_canonical_order_enabled is equal to 0.

ntra_lod_search_range is equal to -1.

ntra_min_lod is equal to 0.

Functional stage: Attribute coding in Simple profile.

heck that the decoder can properly decode bitstreams which has singleydetail level apd Morton

ton order-

heck that the decoder canproperly decode bitstreams which has single detail level ajnd Morton

ton order-

Purpose: Check that the decoder can properly decode bitstreams which has single detail level and Morton
sorting disabled.
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Test bitstream SLOD_D_LGE

Specification: The bitstream tests single detail level in LoD with Predicting Transform with Morton order-
based sorting disabled.

pred_i

pred_i

attr_coding_type is equal to 1 (LoD with Predicting Transform).
lod_max_levels_minusl1 is equal to 0.

attr_canonical_order_enabled is equal to 0.

ntra_lod_search_range is equal to -1.

ntra_min lod is equal to 0.

Functiona

Purpose: (
sorting dif

6.6.2.27 Number of LoDs (NumLOD)

6.6.2.27.1

Specificati
detail leve

lod_m
attr_cd

pred_
— pred_
Functiona

Purpose: (

6.6.2.27.2

Specificati
detail leve

lod_m

attr_coding_type is equal to 1 (LoD with Predicting Transform).

i

attr_c¢ding_type is equal to 1 (LoD with Predicting Transform).

stage: Attribute coding in Main profile and Dense profile.

heck that the decoder can properly decode bitstreams which has single detail level a
abled.

Test bitstream NumLOD_A_LGE

pn: The bitstream exercises the range of number of the detail levels. The bitstream t
in LoD with Predicting Transform. Morton order-based sorting is enabled.

hx_levels_minusl1 is equal to 0.
inonical_order_enabled is equal to 1.
tra_lod_search_range is equal to -1.
tra_min_lod is equal to 0.

stage: Attribute coding in Simple profile.

heck that the decoder canproperly decode bitstreams which has single detail level.

Test bitstream NumLOD_B_LGE

pn: The bitstream exercises the range of number of the detail levels. The bitstream t
in LoD with Predicting Transform. Morton order-based sorting is enabled.

hxlevels_minusl1 is equal to 0.

nd Morton

ests single

ests single

attr_canonical_order_enabled is equal to 1.
pred_intra_lod_search_range is equal to -1.

pred_intra_min_lod is equal to 0.

Functional stage: Attribute coding in Main profile and Dense profile.

Purpose: Check that the decoder can properly decode bitstreams which has single detail level.
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Test bitstream NumLOD_C_LGE

Specification: The bitstream exercises the range of number of the detail levels. The bitstream tests six detail
levels in LoD with Predicting Transform. Morton order-based sorting is disabled.

— attr_coding_type is equal to 1 (LoD with Predicting Transform).

— lod_max_levels_minus] is equal to 5.

Functional stage: Attribute coding in Simple profile.

Purpose: Check that the decoder can properly decode bitstreams which has six detail levels.

6.6.2.27.4

Specificati
levelsin L
— attrc
— lod_m

Functiona

Purpose: (

6.6.2.27.5

Specificati
detail leve

!

m VIl LY AL i 2%Vl o VR &al al
ICTOL UIWLUTAIIT NUINNLYDU_U_LUL

pn: The bitstream exercises the range of number of the detail levels. The bitstreamtest
D with Lifting Transform. Morton order-based sorting is disabled.

ding_type is equal to 2 (LoD with Lifting Transform).
hx_levels_minusl is equal to 5.
stage: Attribute coding in Main profile and Dense profile.

heck that the decoder can properly decode bitstreams which-has six detail levels.

Test bitstream NumLOD_E_LGE

pn: The bitstream exercises the range of number ofthe detail levels. The bitstream te
s in LoD with Predicting Transform. Morton order*based sorting is disabled.

— attr_c¢ding_type is equal to 1 (LoD with Predicting.Transform).

lod_m
Functiona

Purpose: (

6.6.2.27.6

Specificati
detail leve

attr_c

lod_m

Functiona

hx_levels_minusl is equal to 11.
stage: Attribute coding in Simple profile.

heck that the decoder can properly decode bitstreams which has twelve detail levels.

Test bitstream NumLOD.'F_LGE

pn: The bitstream eXercises the range of number of the detail levels. The bitstream te
s in LoD with Lifting Transform. Morton order-based sorting is disabled.

ding_type is'equal to 2 (LoD with Lifting Transform).
hx_levels_minusl1 is equal to 11.

stage! Attribute coding in Main profile and Dense profile.

s six detail

sts twelve

sts twelve

Purpose:

neck thatthe decoder can properly decode bitstreams which has twelve detall levels.

6.6.2.28 LoD method: Decimation (DecLOD)

6.6.2.28.1

Test bitstream DecLOD_A_LGE

Specification: The bitstream uses Periodic subsampling to generate detail levels in LoD with Lifting
Transform. The bitstream tests different sampling period for each detail level.

— attr_coding_type is equal to 2 (LoD with Lifting Transform).

— lod_decimation_mode is equal to 1 (Periodic subsampling).
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— lod_sampling_period_minus2 is equal to [2,2,2,2,2,1,1,1,1,1,1,1].
Functional stage: Attribute coding in Simple profile.

Purpose: Check that the decoder can properly decode bitstreams which has different sampling period for
each detail level with the periodic subsampling-based LoD generation.

6.6.2.28.2 Test bitstream DecLOD_B_LGE

Specification: The bitstream uses Periodic subsampling to generate detail levels in LoD with Lifting
Transform. The bitstream tests different sampling period for each detail.

— attr_coding_type is equal to 2 (LoD with Lifting Transform).

— lod_dgcimation_mode is equal to 1 (Periodic subsampling).
— lod_sampling_period_minus2 is equal to [2,2,2,2,2,1,1,1,1,1,1,1].
Functiona] stage: Attribute coding in Main profile and Dense profile.

Purpose: ¢heck that the decoder can properly decode bitstreams which has different sampling|period for
each detai] level with the periodic subsampling-based LoD generation.

6.6.2.28.3| Test bitstream DecLOD_C_LGE

Specificatipn: The bitstream uses Periodic subsampling to generate detail levels in LoD wijth Lifting
Transform] The bitstream exercises on range of sampling period.

— attr_c¢ding_type is equal to 2 (LoD with Lifting Transfofm).
— lod_dgcimation_mode is equal to 1 (Periodic subsampling).
— lod_sampling_period_minus2 is equal to 0.

Functional stage: Attribute coding in Simple profile.

Purpose: (Jheck that the decoder can properly decode bitstreams which the periodic subsampling{based LoD
generation is enabled.

6.6.2.28.4| Test bitstream DecLOD;D_LGE

Specificatipn: The bitstreamwses Periodic subsampling to generate detail levels levels in LoD with Lifting
Transform] The bitstream.exercises on range of sampling period.

— attr_c¢ding_type is-equal to 2 (LoD with Lifting Transform).

— lod_dgcimatien_mode is equal to 1 (Periodic subsampling).

— lod_salmpling_period_minusz is equal to 0.

Functional stage: Attribute coding in Main profile and Dense profile.

Purpose: Check that the decoder can properly decode bitstreams which the periodic subsampling-based LoD
generation is enabled.

6.6.2.28.5 Test bitstream DecLOD_E_LGE

Specification: The bitstream uses Periodic subsampling to generate detail levels in LoD with Lifting
Transform. The bitstream exercises on range of sampling period.

— attr_coding_type is equal to 2 (LoD with Lifting Transform).

— lod_decimation_mode is equal to 1 (Periodic subsampling).
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mpling_period_minus2 is equal to 2.

Functional stage: Attribute coding in Simple profile.

Purpose: Check that the decoder can properly decode bitstreams which the periodic subsampling-based LoD
generation is enabled.

6.6.2.28.6

Test bitstream DecLOD_F_LGE

Specification: The bitstream uses Periodic subsampling to generate detail levels levels in LoD with Lifting

Transform

. The bitstream exercises on range of sampling period.

— attr_coding_type is equal to 2 (LoD with Lifting Transform).

lod_dd

— lod_sampling_period_minus2 is equal to 2.

Functiona

Purpose: (
generation

6.6.2.28.7

Specificati
Transform

attr_c

lod_dd

— lod_sampling_period_minus2 is equal to 6.

Functiona

Purpose: (
generation

6.6.2.28.8

Specificati
Transform

attr_c

lod_dd

pding_type is equal to 2 (LoD with Lifting Transform).

pding_type is-equal to 2 (LoD with Lifting Transform).

cimation_mode is equal to 1 (Periodic subsampling).

stage: Attribute coding in Main profile and Dense profile.

heck that the decoder can properly decode bitstreams which the peripdic'subsampling/
is enabled.

Test bitstream DecLOD_G_LGE

pn: The bitstream uses Periodic subsampling to generate detail levels in LoD w|
. The bitstream exercises on range of sampling period.

cimation_mode is equal to 1 (Periodic subsampling).

stage: Attribute coding in Simple profile.

heck that the decoder can property decode bitstreams which the periodic subsampling/
is enabled.

Test bitstream DecLOD;H_LGE

pn: The bitstream «ses Periodic subsampling to generate detail levels levels in LoD w
. The bitstream.exercises on range of sampling period.

cimation_mode is equal to 1 (Periodic subsampling).

— lod_salmpling_period_minusz is equal to 6.

based LoD

ith Lifting

based LoD

ith Lifting

Functional stage: Attribute coding in Main profile and Dense profile.

Purpose: Check that the decoder can properly decode bitstreams which the periodic subsampling-based LoD
generation is enabled.
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6.6.2.29 LoD method: Distance (DisLOD)

6.6.2.29.1

Test bitstream DisLOD_A_XidianUniv

Specification: The bitstream tests distance-based decimation method used to generate detail levels. The
bitstream exercises LOD initial distance and slice LOD distance offset in LoD with Lifting Transform. LOD
initial distance and slice LOD distance offset presence equal to 0.

attr_coding_type is equal to 2 (LoD with Lifting Transform).
lod_decimation_mode is equal to 0 (No decimation).

lod_max_levels_minus1 is equal to 11.

lod_in
lod_di
— aps_sq
Functiona

Purpose: (
method is

6.6.2.29.2
Specificati

bitstream
Transform

lod_de
lod_m
lod_in
lod_di
— aps_sq

Functiona

Purpose: (
method is

6.6.2.29.3

tial_dist_log2 is equal to 0.
5t_log2_offset_present is equal to 0.
alable_enable_flag is equal to 0.

stage: Attribute coding in Dense profile.

heck that the decoder can properly decode bitstreams in which distance-based LoD
enabled.

Test bitstream DisLOD_B_XidianUniv

pn: The bitstream tests distance-based decimatiom,method used to generate detail

. LOD initial distance sets to 6 and slice LOD distance offset presence equal to off.

attr_coding_type is equal to 2 (LoD with Lifting Transform).

cimation_mode is equal to 0 (No decimation).
hx_levels_minusl1 is equal to 11.
tial_dist_log2 is equal to 6.
5t_log2_offset_present is-equal to 0.
alable_enable_flag issequal to 0.

stage: Attribute ceding in Dense profile.

heck that the'decoder can properly decode bitstreams in which distance-based LoD
enabledy

Testbitstream DisLOD_C_XidianUniv

beneration

evels. The

exercises on range of LOD initial distance and<{slice LOD distance offset in LoD wjith Lifting

peneration

Specification: The bitstream tests distance-based decimation method used to generate detail
bitstream exercises on range of LOD initial distance and slice LOD distance offset in LoD with Lifting
Transform. LOD initial distance sets to 12 and slice LOD distance offset presence equal to off.

attr_coding_type is equal to 2 (LoD with Lifting Transform).
lod_decimation_mode is equal to 0 (No decimation).
lod_max_levels_minusl1 is equal to 11.

lod_initial_dist_log2 is equal to 12.

lod_dist_log2_offset_present is equal to 0.
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— aps_scalable_enable_flag is equal to 0.
Functional stage: Attribute coding in Dense profile.

Purpose: Check that the decoder can properly decode bitstreams in which distance-based LoD generation
method is enabled.

6.6.2.29.4 Test bitstream DisLOD_D_XidianUniv

Specification: The bitstream tests distance-based decimation method used to generate detail levels. The
bitstream tests single level of details in LoD with Lifting Transform. The bitstream exercises on range of
LOD initial distance and slice LOD distance offset. LOD initial distance sets and slice LOD distance offset
presence to 0.

— attr_c¢ding_type is equal to 2 (LoD with Lifting Transform).
— lod_dgcimation_mode is equal to 0 (No decimation).

— lod_mpx_levels_minus1 is equal to 0.

— lod_injtial_dist_log2 is equal to 0.

— lod_dipt_log2_offset_present is equal to 0.

— aps_sdalable_enable_flag is equal to 0.

Functional stage: Attribute coding in Dense profile.

Purpose: (heck that the decoder can properly decode bitstreéams in which distance-based LoD generation
method is pnabled.

6.6.2.29.5| Test bitstream DisLOD_E_XidianUniv

Specificatipn: The bitstream tests distance-based>decimation method used to generate detail |evels. The
bitstream [tests single level of details in LoD with Lifting Transform. The bitstream exercises dn range of
LoD initialldistance and slice LoD distance offset. LoD initial distance sets to 6 and slice LoD distance offset
presence equal to off.

— attr_c¢ding_type is equal to 2 (LagD'with Lifting Transform).
— lod_dgcimation_mode is equal to 0 (No decimation).

— lod_mpx_levels_minus1i§equal to O.

— lod_injtial_dist_log2\is equal to 6.

— lod_dipt_log2 _offset_presentis equal to 0.

— aps_sdalable) enable_flag is equal to 0.

FunctionalstagerAttribute toding i Dense profite:

Purpose: Check that the decoder can properly decode bitstreams in which distance-based LoD generation
method is enabled.

6.6.2.29.6 Test bitstream DisLOD_F_XidianUniv

Specification: The bitstream tests distance-based decimation method used to generate detail levels. The
bitstream tests single level of details in LoD with Lifting Transform. The bitstream exercises on range of
LoD initial distance and slice LoD distance offset. LoD initial distance sets to 12 and slice LoD distance offset
presence equal to off.

— attr_coding_type is equal to 2 (LoD with Lifting Transform).
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lod_decimation_mode is equal to 0 (No decimation).
lod_max_levels_minusl1 is equal to 0.
lod_initial_dist_log2 is equal to 12.
lod_dist_log2_offset_present is equal to 0.

aps_scalable_enable_flag is equal to 0.

Functional stage: Attribute coding in Dense profile.

Purpose: Check that the decoder can properly decode bitstreams in which distance-based LoD generation
method is enabled.

6.6.2.29.7

Specificati
bitstream
LoD initial
and slice L

— attrc
lod_d¢
lod_m
lod_in
lod_di
aps_s(
— geom|

Functiona

Purpose: (
method is

6.6.2.29.8

Specificati
bitstream
LoD initial
sets to 6 al

pding_type is equal to 2 (LoD with Lifting Transform).

Test bitstream DisLOD_G_XidianUniv

pn: The bitstream tests distance-based decimation method used to generate, detail
tests single level of details in LoD with Lifting Transform. The bitstream eXercises o
distance and slice LoD distance offset with scalable attribute coding endbled. LoD initi
pD distance offset presence equal to off.

cimation_mode is equal to 0 (No decimation).
hx_levels_minusl is equal to 11.
tial_dist_log2 is equal to 0.
5t_log2_offset_present is equal to 0.
alable_enable_flag is equal to 1.

gp_mul_log2 is equal to 3.

stage: Attribute coding in Dense profile.

heck that the decoder can properly decode bitstreams in which distance-based LoD
enabled.

Test bitstream DisLOD_H_XidianUniv

pn: The bitstream-/tests distance-based decimation method used to generate detail
tests single level of details in LoD with Lifting Transform. The bitstream exercises o
distance andslice LoD distance offset with scalable attribute coding enabled. LoD initi
nd slice LoD distance offset presence equal to off.

attr_c

ding_type is equal to 2 (LoD with Lifting Transform).

evels. The
n range of
h] distance

peneration

evels. The
n range of
h] distance

lod_decimmation_mode s equat to - No decimmation):

geom_

lod_max_levels_minus1 is equal to 11.
lod_initial_dist_log2 is equal to 6.
lod_dist_log2_offset_present is equal to 0.

aps_scalable_enable_flag is equal to 1.

gp_mul_log?2 is equal to 3.

Functional stage: Attribute coding in Dense profile.
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Purpose: Check that the decoder can properly decode bitstreams in which distance-based LoD generation
method is enabled.

6.6.2.29.9

Test bitstream DisLOD_I_XidianUniv

Specification: The bitstream tests distance-based decimation method used to generate detail levels. The
bitstream tests single level of details in LoD with Lifting Transform. The bitstream exercises on range of
LoD initial distance and slice LoD distance offset with scalable attribute coding enabled. LoD initial distance
sets to 12 and slice LoD distance offset presence equal to off.

attr_coding_type is equal to 2 (LoD with Lifting Transform).

lod_decimation_mode is equal to 0 (No decimation).

lod_m
lod_in
lod_di
aps_s(
— geom|

Functiona

Purpose: (
method is

6.6.2.30 1

6.6.2.30.1

Specificati
scalable at
with scala

hx_levels_minusl1 is equal to 11.
tial_dist_log2 is equal to 12.
5t_log2_offset_present is equal to 0.
alable_enable_flag is equal to 1.
gp_mul_log?2 is equal to 3.

stage: Attribute coding in Dense profile.

heck that the decoder can properly decode bitstreams,in"which distance-based LoD
enabled.

LoD method: Block-based (CentLOD)

Test bitstream CentLOD_A_LGE

tribute coding is enabled, block-based LOD generation shall be performed. The bitst
ble attribute coding enabled.

— attr_c¢ding_type is equal to 2 (LoBwith Lifting Transform).

lod_sc
Functiona

Purpose:
enabled.

6.6.2.30.2

plability_enabled equal to’1.
stage: Attribute cdding in Main profile and Dense profile.

[heck that the“‘decoder can properly decode bitstreams in which scalable attribute

Testbitstream CentLOD _B_LGE

Specificati

peneration

pn: The bitstream uses block-based LOD generation with scalable attribute coding enalpled. When

ream tests

coding is

pniThe bitstream tests block-based LOD generation with scalable attribute coding disz

bled.

lod_sa

attr_coding_type is equal to 2 (LoD with Lifting Transform).
lod_scalability_enabled equal to 0.
lod_decimation_mode equal to 2.

lod_initial_dist_log2 equal to 0.

mpling_period_minus2 equal to 2.

Functional stage: Attribute coding in Simple profile.
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Purpose: Check that the decoder can properly decode bitstreams in which block-based LOD generation is

enabled.

6.6.2.30.3

Test bitstream CentLOD _C_LGE

Specification: The bitstream tests block-based LOD generation with scalable attribute coding disabled.

lod_sc

attr_coding_type is equal to 2 (LoD with Lifting Transform).

alability_enabled equal to 0.

lod_decimation_mode equal to 2.

lod_in
Functiona

Purpose: (
enabled.

6.6.2.30.4
Specificati

bitstream
distance s¢

— attrc
lod_sc
lod_de
lod_in

Functiona

Purpose: (
enabled.

6.6.2.30.5

Specificati
bitstream
distance s¢

LR B RN | [a] 1 4 raY
trar_arst_rogzequar to U:

lod_sampling_period_minus2 equal to 2.

stage: Attribute coding in Main profile and Dense profile.

heck that the decoder can properly decode bitstreams in which blocksbased LOD ge

Test bitstream CentLOD _D_LGE

pn: The bitstream tests block-based LOD generation with ihitial spatial subsampling
exercises on range of LoD initial distance with scalableZattribute coding disabled.
ts to 6 and sampling period is equal to 4.

pding_type is equal to 2 (LoD with Lifting Transform).

plability_enabled equal to 0.
cimation_mode equal to 2.

tial_dist_log2 equal to 6.

lod_sampling_period_minus2 equal to 2:

stage: Attribute coding in Sifnple profile.

heck that the decoder 'can properly decode bitstreams in which block-based LOD ge

Test bitstream CentLOD _E_LGE

pn: The bitstream tests block-based LOD generation with initial spatial subsampling
exerciseés/on range of LoD initial distance with scalable attribute coding disabled.
ts to-6.and sampling period is equal to 4.

attr_cedinfg type is equal to 2 (LoD with Lifting Transform).

heration is

factor. The
LoD initial

heration is

factor. The
LoD initial

lod_sc

lod_in

lod_sa

alability_enabled equal to 0.

lod_decimation_mode equal to 2.

itial_dist_log2 equal to 6.

mpling_period_minus2 equal to 2.

Functional stage: Attribute coding in Main profile and Dense profile.

Purpose: Check that the decoder can properly decode bitstreams in which block-based LOD generation is

enabled.
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Test bitstream CentLOD_F_LGE

Specification: The bitstream tests block-based LoD generation with initial spatial subsampling factor. The
bitstream exercises on range of LoD initial distance with scalable attribute coding disabled. LoD initial
distance sets to 12 and sampling period is equal to 4.

attr_coding_type is equal to 2 (LoD with Lifting Transform).
lod_scalability_enabled is equal to 0.
lod_decimation_mode is equal to 2.

lod_initial_dist_log2 is equal to 12.

Functiona

Purpose: (
enabled.

6.6.2.30.7
Specificati

bitstream
distance s

— attrc
lod_sc
lod_de
lod_in

Functiona

Purpose: (
enabled.

6.6.2.30.8

Specificati
exercises ¢

lod_sampling_period_minus2 is equal to 2.

stage: Attribute coding in Simple profile.

heck that the decoder can properly decode bitstreams in which block-based“l.oD ge

Test bitstream CentLOD_G_LGE

pn: The bitstream tests block-based LoD generation with initial spatial subsampling
exercises on range of LoD initial distance with scalable attribute coding disabled.
ts to 12 and sampling period is equal to 4.

pding_type is equal to 2 (LoD with Lifting Transform).

nlability_enabled is equal to 0.
cimation_mode is equal to 2.

tial_dist_log2 is equal to 12.

lod_sampling_period_minus2 is equal to. 2;

stage: Attribute coding in Mainprofile and Dense profile.

heck that the decoder canproperly decode bitstreams in which block-based LoD ge

Test bitstream €entLOD_H_LGE

pn: The bitstream tests block-based LOD generation with sampling period. The
n range of sampling period with scalable attribute coding disabled. Sampling period is

attr_coding <type is equal to 2 (LoD with Lifting Transform).

lod_sc

plability_enabled equal to 0.

heration is

factor. The
LoD initial

heration is

bitstream
equal to 2.

lod_sa

lod_decimation_mode equal to 2.

lod_initial_dist_log2 equal to O.

mpling_period_minus2 equal to 0.

Functional stage: Attribute coding in Simple profile.

Purpose: Check that the decoder can properly decode bitstreams in which block-based LOD generation is

enabled.
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Test bitstream CentLOD_I_LGE

Specification: The bitstream tests block-based LOD generation with sampling period. The bitstream
exercises on range of sampling period with scalable attribute coding disabled. Sampling period is equal to 2.

lod_sa

attr_coding_type is equal to 2 (LoD with Lifting Transform).
lod_scalability_enabled equal to 0.
lod_decimation_mode equal to 2.

lod_initial_dist_log2 equal to 0.

mpling period _minus2 equal to 0.

Functiona

Purpose: (
enabled.

6.6.2.30.1

Specificati
exercises

lod_sc
lod_dd
lod_in
Functiona

Purpose: (
enabled.

6.6.2.30.1

Specificati
exercises (

lod_sc

stage: Attribute coding in Main profile and Dense profile.

heck that the decoder can properly decode bitstreams in which block-based,1.OD ge

D Test bitstream CentLOD_]J_LGE

pn: The bitstream tests block-based LOD generation with sampling period. The
n range of sampling period with scalable attribute coding disabled. Sampling period is

attr_coding_type is equal to 2 (LoD with Lifting Transform).

plability_enabled equal to 0.
cimation_mode equal to 2.

tial_dist_log2 equal to 0.

lod_sampling_period_minus2 equal to 6.

stage: Attribute coding in Simple profile.

heck that the decoder can properly decode bitstreams in which block-based LOD ge

1  Test bitstream CentLOD_K_LGE

pn: The bitstreanittests block-based LOD generation with sampling period. The
n range of sampling period with scalable attribute coding disabled. Sampling period is

attr_c¢ding_type-siequal to 2 (LoD with Lifting Transform).

plabilityenabled equal to 0.

lod_d¢d

citnation_mode equal to 2.

neration is

bitstream
equal to 8.

heration is

bitstream
equal to 8.

lod_sa

lod_initial_dist_log2 equal to 0.

mpling_period_minus2 equal to 6.

Functional stage: Attribute coding in Main profile and Dense profile.

Purpose: Check that the decoder can properly decode bitstreams in which block-based LOD generation is

enabled.
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6.6.2.31 Scalable Lifting (SL)

6.6.2.31.1

Test bitstream SL_A_Sony

Specification: The bitstream exercises on scalable lifting coding enabled.

— attr_coding_type is equal to 2 (LoD with Lifting Transform).

— lod_scalability_enabled equal to 1.

Functional stage: Attribute coding in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which scalable attribute coding is

enabled.

6.6.2.31.2

Specificati

— attr_c¢ding_type is equal to 2 (LoD with Lifting Transform).

— lod_sc

Functiona

Purpose:
enabled.

6.6.2.32 Predictor Search-Inter LOD (PSInterLOD)

6.6.2.32.1

Specificati
determine

Test bitstream SL_A_LGE

pn: The bitstream tests with scalable attribute coding enabled.

plability_enabled equal to 1.
stage: Attribute coding in Main profile and Dense profile.

[heck that the decoder can properly decode bitstreams-in which scalable attribute

Test bitstream PSInterLOD_A_LGE

pn: The bitstream uses inter LoD predictor search. The bitstream tests with full searc
nearest neighbours for prediction between detail levels.

pred_
— pred_

Functiona

Purpose: (

enabled.

6.6.2.32.2

Specificati
determine

I:tra_lod_search_range equalto 0.

ter_lod_search_range equal to.-1;'which means full range search enabled

stage: Attribute coding\in Simple profile.

heck that the deeoder can properly decode bitstreams in which inter LoD predicto

Test bitstream PSInterLOD_B_LGE

pn: The bitstream uses inter LoD predictor search. The bitstream tests with full searg
nearest neighbours for prediction between detail levels.

coding is

h range to

- search is

h range to

— pred_inter_lod_search_range equal to -1, which means full range search enabled

— pred_intra_lod_search_range equal to 0.

Functional stage: Attribute coding in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which inter LoD predictor search is

enabled.
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Test bitstream PSInterLOD_C_LGE

Specification: The bitstream exercises inter LoD predictor search range.

— pred_inter_lod_search_range equal to 60000.

— pred_intra_lod_search_range equal to 0.

Functional stage: Attribute coding in Simple profile.

Purpose: Check that the decoder can properly decode bitstreams in which inter LoD predictor search is

enabled.

6.6.2.32.4

Specificati

T eleitad DClyad A a¥ oVl oWl &Falk ol
ICTOL UIWLUTAII T oOINICI LYV _U_LUL

pn: The bitstream exercises inter LoD predictor search range.

pred_
— pred_
Functiona

Purpose: (
enabled.

6.6.2.32.5

Specificati
bitstream
nearest ng
Maximum

lod_sc

i

ter_lod_search_range equal to 60000.
tra_lod_search_range equal to 0.
stage: Attribute coding in Main profile.

heck that the decoder can properly decode bitstreams in which“inter LoD predicto

Test bitstream PSInterLOD_E_LGE

pn: The bitstream uses inter LoD predictor searech‘with scalable attribute coding en
fests with scalable attribute coding enabled. Wheh'Scalable attribute coding is enabled,
ighbour range used to limit the distance of\the point registered as neighbour is
nearest neighbour range is equal to 5.

plability_enabled equal to 1.

pred_
— pred_i
Functiona

Purpose: (
scalable at

6.6.2.32.6

Specificati

ax_range_minus1 equal to 4.

pred_inter_lod_search_range equal te:<1, which means full range search enabled.

tra_lod_search_range equal to 0.
stage: Attribute coding in Dense profile.

heck that the deceder can properly decode bitstreams in which inter LoD predictor
tribute coding is’enabled.

Test bitstream PSInterLOD_F_LGE

pn?, The bitstream uses inter LoD predictor search with scalable attribute coding en

- search is

abled. The
maximum
specified.

tearch and

abled. The

bitstream

Maximum

pxercises maximum nearest neighbour range when scalable attribute coding is enabled

nearest neighbour range is equal to 1.

lod_scalability_enabled equal to 1.
pred_max_range_minus1 equal to 0.
pred_inter_lod_search_range equal to -1, which means full range search enabled.

pred_intra_lod_search_range equal to 0.

Functional stage: Attribute coding in Dense profile.
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Purpose: Check that the decoder can properly decode bitstreams in which inter LoD predictor search and
scalable attribute coding is enabled.

6.6.2.32.7

Test bitstream PSInterLOD_G_LGE

Specification: The bitstream uses inter LoD predictor search with scalable attribute coding enabled. The
bitstream exercises maximum nearest neighbour range when scalable attribute coding is enabled. Maximum
nearest neighbour range is equal to 8.

lod_scalability_enabled equal to 1.

pred_max_range_minusl equal to 7.

pred_
— pred_
Functiona

Purpose: (
scalable at|

6.6.2.33 Predictor Search-Intra LOD (PSIntraLOD)

6.6.2.33.1

Specificati
exercise rg

i

ter_lod_search_range equal to -1, which means full range search enabled.
tra_lod_search_range equal to 0.
stage: Attribute coding in Dense profile.

heck that the decoder can properly decode bitstreams in which inter LoD predictor
tribute coding is enabled.

Test bitstream PSIntraLOD_A_Panasonic

pn: The bitstream test (pred_intra_min_lod=0, which eans intra prediction on for all
nge of pred_intra_lod_search_range with lod_scalability_enabled off.

pred_
— pred_
— lod_sc

Functiona

Purpose: (

6.6.2.33.2

Specificati
exercise rg

i

tra_min_lod equal to 0.
tra_lod_search_range equal to 2.
plability_enabled equal to 0.

stage: Attribute coding in Dense-profile.

heck that the decoder can propetly decode bitstreams which is used predictor search foy

Test bitstream PSIntralLOD_B_Panasonic

pn: The bitstreanrtest (pred_intra_min_lod=0, which means intra prediction on for all
nge of pred_intra_lod_search_range with lod_scalability_enabled on.

— pred_
— pred_

|

tra_mindod equal to 0.

tra_led_search_range equal to 154716 (for selected test stream).

bearch and

ayers) and

intra LOD.

ayers) and

lod_sc

alability_enabled equal to 1.

Functional stage: Attribute coding in Dense profile.

Purpose: Check that the decoder can properly decode bitstreams which is used predictor search for intra LOD.

6.6.2.33.3

Test bitstream PSIntraLOD_C_Panasonic

Specification: The bitstream test (pred_intra_min_lod >0) and exercise range of pred_intra_lod_search_
range with lod_scalability_enabled off.

— pred_intra_min_lod equal to 1.

— pred_intra_lod_search_range equal to 2.
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— lod_scalability_enabled equal to 0.
Functional stage: Attribute coding in Dense profile.

Purpose: Check that the decoder can properly decode bitstreams which is used predictor search for intra LOD.

6.6.2.33.4 Test bitstream PSIntraLOD_D_Panasonic

Specification: The bitstream test (pred_intra_min_lod >0) and exercise range of pred_intra_lod_search_
range with lod_scalability_enabled on.

— pred_intra_min_lod equal to 2.

op

— pred_imtl a_lud_acal L}l_l aIrge cqua‘l to1206-
— lod_scplability_enabled equal to 1.
Functional stage: Attribute coding in Dense profile.

Purpose: Qheck that the decoder can properly decode bitstreams which is used predictor search forfintra LOD.

6.6.2.33.5| Test bitstream PSIntraLOD_E_Panasonic

Specificatipn: The bitstream test (pred_intra_min_lod >0) and exercise<range of pred_intra_lpd_search_
range with lod_scalability_enabled off.

— pred_intra_min_lod equal to 4.

— pred_:Etra_lod_search_range equal to 2.

— lod_scplability_enabled equal to 0.

Functional stage: Attribute coding in Dense profile.

Purpose: Qheck that the decoder can properly decode bitstreams which is used predictor search forfintra LOD.

6.6.2.33.6| Test bitstream PSIntraLOD_E-Panasonic

Specificatipn: The bitstream test (pred_intra_min_lod >0) and exercise range of pred_intra_l¢d_search_
range with lod_scalability_enabledon:

— pred_]:tra_min_lod equal te 8.
— pred_intra_lod_search_range equal to 154716 (for selected test stream).
— lod_scplability_enabled equal to 1.

Functional stage:-Attribute coding in Dense profile.

Purpose: Jhéeckthat the decoder can properly decode bitstreams which is used predictor search forfintra LOD.

6.6.2.34 Number of Predictor (NumPRED)

6.6.2.34.1 Test bitstream NumPRED_A_Panasonic

Specification: The bitstream tests number of predictors. The bitstream exercises on range of pred_set_
size_minus].

— pred_set_size_minus1 equal to 0.
Functional stage: Attribute coding in Main profile and Dense profile.

Purpose: Check that the decoder can properly decode bitstreams in which number of predictors is exercised.
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