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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
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fSO/TEC Directives, Part T particular; the differentapprovat criteria reeded for the differen
iment should be noted. This document was drafted in accordance with the editorial rules of 'th
Fectives, Part 2 (see www.iso.org/directives or www.iec.ch/members experts/refdocs).

d [EC draw attention to the possibility that the implementation of this documentmay involl
(@) patent(s). ISO and IEC take no position concerning the evidence, validity or @applicability
d patent rights in respect thereof. As of the date of publication of this document;ISO and IEC h
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are caftioned that this may not represent the latest information, which may be obtained from the

se available at www.iso.org/patents and https://patents.iec.ch. ISQ and IEC shall not b
sible for identifying any or all such patent rights.

ade name used in this document is information given for the ‘c¢envenience of users and do|
fute an endorsement.

explanation of the voluntary nature of standards, the meaning of ISO specific terms and expré
I to conformity assessment, as well as information_about ISO's adherence to the World
ization (WTO) principles in the Technical Barriers toIrade (TBT) see www.iso.org/iso/foreword

types
e ISO/

ve the
of any
ad not

bd notice of (a) patent(s) which may be required to implement this document,' However, implemlenters
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l.html.

[EC, see www.iec.ch/understanding-standards.

locument was prepared by Joint Technical\ Committee ISO/IEC JTC 1, Information tech
mmittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

fall parts in the ISO/IEC 23090 series:series can be found on the ISO and IEC websites.

A complete listing of these) bodies can be found at www.iso.org/members.htm

nology

bedback or questions on this doctiment should be directed to the user’s national stanjdards

and
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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-PC(), which aims at efficiently compressing point cloud representations.

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

© ISO/IEC 2024 - All rights reserved
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International Standard ISO/IEC 23090-22:2024(en)

Information technology — Coded representation of
immersive media —

Part 22:

Co

1 Scope

This document specifies a set of tests and procedures designed to indicate whether encoders or de
meet the normative requirements specified in ISO/IEC 23090-9.

2 Nprmative references

The following documents are referred to in the text in such a way that some-er all of their content cons
requirements of this document. For dated references, only the editioncited applies. For undated refej
the latlest edition of the referenced document (including any amendments) applies.

ISO/IHC 23090-9, Information technology — Coded representation’/of immersive media — Part 9: Geo
based point cloud compression

ISO/IHC 23090-21, Information technology — Coded representation of immersive media — Part 21: Ref
softwdre for Geometry-based Point Cloud Compression (G=PCC)

3 Terms and definitions
For th¢ purposes of this document, the terms-and definitions given in ISO/IEC 23090-9 and the following

ISO an[d IEC maintain terminology databases for use in standardization at the following addresses:

— ISP Online browsing platfornitavailable at https://www.iso.org/obp

Electropedia: available-at https://www.electropedia.org/

bitstrpam
sequence of bits

Note 1[to entry:An ISO/IEC 23090-9 G-PCC bitstream.
3.2

roders

fitutes
ences,

metry-

erence

apply.

decodingprocess

process thatrestores information irom a coded representation to the original form according to a give
Note 1 to entry: An embodiment of the decoding process specified by ISO/IEC 23090-9.

3.3
decoder
embodiment 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 p
which is outside the scope of this document.

© ISO/IEC 2024 - All rights reserved
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encoder
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

3.6

refere
partic
potent
behav

Note 1

4 A
For th

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

nce software encoder

hlar encoder (3.4) provided as a software package for use as an example available for/stud
ial starting basis for the development of other encoder, or as a reference for comparison wi
our of other encoder

to entry: A software encoder is provided in ISO/IEC 23090-21.

bbreviated terms

Clausd 4.

5 Conventions

For th

6 Conformance testing for ISO/IEC 23090-9

6.1

zeneral

y, as a
th the

e purposes of this document, relevant abbreviated terms are specified in ISO/IEC 23090-9:2023,

e purposes of this document, relevant conventions aré-$pecified in ISO/IEC 23090-9:2023, Clauge 5.

The fqllowing subclauses specify the tésts for verifying conformance of bitstreams as well as dedoders.

These

tests shall use the test data (bitstream test suites) provided in https://standards.iso.org/igo-iec/

23090y-22/ed-1/en and the referenee software decoder is specified in Rec. ISO/IEC 23090-21.

6.2
The bi

6.3
The

Bitstream conformance

kstream conformance follows the specification text in ISO/IEC 23090-9. See Annex A.

Decoder conformance

lecoder~>eonformance for ISO/IEC 23090-9, such as conformance point, is specifi

ISO/IHC 23090-9:2023, 6.5.1.

6.4

ed in

rocedure to testbitstreanTs

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 veri
order
their y

6.5

6.5.1

A bits
const
ISO/IK

6.5.2

fier may not necessarily perform all stages of the decoding process specified in ISO/IEC 2309
to verify bitstream correctness. Many tests can be performed on syntax elements in a state’p
se in some processing stages.

Procedure to test decoder conformance

Conformance bitstreams

ream has values of main_profile_compatibility_flag and level_idc corresponding to a set of sp
aints on a bitstream for which a decoder conforming to a specified profile, and level is requ
C23090-9:2023, Annex A to properly perform the decoding process.

Contents of the bitstream file

The c
information is included in a single folder for each such bitstream.

ES

re
* .

(S8

nformance bitstreams are included in this document‘as an electronic attachment. The foll

it - bitstream as described in subclause 6.6.2 (mandatory)

adme.md - description (mandatory)

.¢fg - config file used to generate bitstream with TMC13 encoder SW (optional, not applicable if

coder release version not used)

*1nd5 — MD5sum of the bitstream(file (mandatory)

*

*

M

NOTE

6.5.3

The ot

A dec

_Hec.ply - unordered decoded point cloud frames (optional).

_Hec.ply.md5 - MD5 checksum for *_dec.ply (optional)

hkefile — Script to regenerate the bitstream (optional)

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

Requirements on output of the decoding process

tput of the decoding process is specified in ISO/IEC 23090-9:2023, Clause 8.

0-9 in
rior to

bcified
red in

owing

'MC13

| 1 111 £ 4 b oo b ade ades : | adele ICA /I D NON
UTT SIIdIT UT CUIITTgSUTTU U UULPDUL TTITTETT PDUIIU JUSIUIUIT T dCLUTUATILT WILIT TOU/ TG 20U JU=

subclause 6.5.1 so that that the decoder output data in conformance testing mode.

:2023,

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.

I'able 1 — List ol reterence 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 Ogcclipancy tree

oG Occupancy tree geometry

DPO Duplicate points,in Occupancy tree

IDCM IDCM

NAV Neighboutavailability volume (N3/N6)

QTBT QTBT

I0C Intfaroccupancy contexts

ACN Adjacent child neighbours

PLANAR Planar

AngIDCM Angular-IDCM

AngPLANAR Angular-Planar

PrédGEO Predictive geometry

RredDUP 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
Bist6b toDmethod—Distamnce
CentLOD 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 éomponent pred
ICP Predicting Transfori: Inter component pred
RahtPRED RAHT: prediction
SDC Spherical demain coding
ANBF Attributésheighbour 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)

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

— bypass_stream_enabled equalto 1.

— atfr_coding_type is equal to 0 (RAHT).

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

Purpoge: Check thdatthe decoder can properly decode bitstreams in which entropy stream enabled.

6.6.2.1.2 Testbitstream EBS_B_Panasonic

Specifjcation: 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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6.6.2.1.3 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

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

— bypass_stream_enabled equal to 1.

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

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

Purpope: Check that the decoder can properly decode bitstreams in which entrepy stream enabled.

6.6.2.1.5 Test bitstream EBS_E_Panasonic

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

— bypass_stream_enabled equal to 1.

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

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

Purpoge: Check that the decoder can properly de¢ode bitstreams in which entropy stream enabled.
6.6.2.2 Entropy continuation (EC)

6.6.2.2.1 Test bitstream EC_A_Panasonic

Specifjcation: The bitstream exérg¢ise the entropy continuation functionality on each coding method.
— slice_reordering_constraint is equal to 1.

— erjtropy_continuation_enabled is equal to 1.

— slice_entropy_tontinuation is used.

— gdom_tree type is equal to 0 (occupancy tree).

— o(ctree_ bitwise_coding is equal to 1.

— attr_coding_type is equal to O (RAHT).

Functional stage: Entropy continuation on Occupancy tree Geometry Coding and RAHT Attribute Coding on
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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6.6.2.2.2 Test bitstream EC_B_Panasonic

Specif

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

— 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).

— o(ctree_bitwise_coding is equal to U (using the dictionary encoding).

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

Funct
Lifting

Purpo
on ead

6.6.2.]
Specif
— sl
— eI
— sl
— gd

— at

Functjonal stage: Predictive Geometry Coding and LoD with Predicting Transform Attribute Cod

Predid

Purpo
on ead

6.6.2.]
Specif

— sl

onal stage: Entropy continuation on Occupancy tree Geometry Coding with dictionary encodil
Attribute Coding on Simple profile.

e: Check that the decoder can properly decode bitstreams in which entropy continuation fund
h coding method.

p.3 Test bitstream EC_C_Panasonic

cation: The bitstream exercise the entropy continuation functionality on each coding method.
ce_reordering_constraint is equal to 1.

tropy_continuation_enabled is equal to 1.

ce_entropy_continuation is used.

om_tree_type is equal to 1 (geometry_predtree).

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

tive profile.

se: Check that the decoder can, properly decode bitstreams in which entropy continuation fund
h coding method.

2.4 Test bitstream EC.D_Panasonic

cation: The bitstream exercise the entropy continuation functionality on each coding method.
ce_reordering constraint is equal to 1.

tropy_centinuation_enabled is equalto 0, 1, 1, 0, 1.

ce_entropy_continuation is used.

Predictive profle.

g and

tion is

ng on

tion is

ing on

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

on eac

h 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.

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

6.6.2.3.2 Test bitstream ST_B_LGE

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

— Number of tiles is equal to 0.
— Nuymber of slices is equal to 1.
Functjonal stage: Common functionality in Predictive profile.

Purpoge: Check that the decoder can properly decode bitstreams in whiclizero tile and one slice has.

6.6.2.3.3 Test bitstream ST_C_LGE

Specifjcation: The bitstream consists of zero tile and one slice:

— Number of tiles is equal to 0.
— Number of slices is equal to 1.
Functjonal stage: Common functionality in Mainprofile and Dense profile.

Purpoge: Check that the decoder can propétly decode bitstreams in which zero tile and one slice.

6.6.2.3.4 Test bitstream ST_D_LGE

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

— Number of tiles is equal to 0.
— Number of slices isequal to 4.
Functjonal stage; Common functionality in Simple profile.

Purpoge: Checkthat the decoder can properly decode bitstreams in which zero tile and multiple slices

6.6.2.3.5- ‘Test bitstream ST_E_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 Predictive profile.

have.

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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6.6.2.3.6 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

Specifjcation: The bitstream consists of one tile and one slice.
— Number of tiles is equal to 1.

— Number of slices is equal to 1.

Functjonal stage: Common functionality in Simple profile.

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

6.6.2.3.8 Test bitstream ST_H_LGE

Specifjcation: The bitstream consists of one tile and one slice.

— Number of tiles is equal to 1.
— Number of slices is equal to 1.
Functjonal stage: Common functionality in Predictive profile.

Purpoge: Check that the decoder can properly de¢ode bitstreams in which one tile and one slice has.

6.6.2.3.9 Test bitstream ST_I_LGE

Specifjcation: The bitstream consists of one tile and one slice.

— Number of tiles is equal to 1.
— Nuymber of slices is equal te’1.
Functijonal stage: Commenfunctionality in Main profile and Dense profile.

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

6.6.2.3.10 Testbitstream ST_]J_LGE

Speciffcation: 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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6.6.2.3.11 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

Specifjcation: The bitstream consists of one tile and multiple slices.
— Number of tiles is equal to 1.

— N]:mber of slices is equal to 4.

— Fynctional stage: Common functionality in Main profile and Dense profile.

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

6.6.2.3.13 Test bitstream ST_M_LGE

Specifjcation: The bitstream consists of multiple tiles and multipleslices.

— Number of tiles is equal to 3.

— Number of slices is equal to 6.

— Tille inventory is signalled.

Functjonal stage: Common functionality in Simplé-profile.

Purpoge: Check that the decoder can properly decode bitstreams in which multiple tiles and multiple sliceg have.

6.6.2.3.14 Test bitstream ST_N_LGE

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

— Number of tiles is equal to-3.

— Nuymber of slices is.equal to 6.

— Tille inventory,is'signalled.

Functjonal stagey Common functionality in Predictive profile.

Purpoge: Gheck that the decoder can properly decode bitstreams in which multiple tiles and multiple slices have.

6.6.2.3.15 Test bitstream ST_O_LGE

Specification: 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.

Purpoge: Check that the decoder can properly decode bitstreams in which one GPS is sharing among
multigle frames.

6.6.2.4.2 Test bitstream GPS_B_Tencent

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

Functional stage: Common functionality in Main profile.

Purpoge: Check that the decoder can properly decode bitstreams in which slices'in a frame employ differept GPS.

6.6.2.4.3 Test bitstream GPS_C_Tencent
Specifjcation: The bitstream includes one GPS, which repeats i front of each frame.
Functjonal stage: GPS in Main profile.

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

6.6.2.5.1 Test bitstream APS_A_Tencent
Specifjcation: The bitstream includes oné APS, which is sharing among multiple frames.
Functjonal stage: Common functionality in Main profile.

Purpoge: Check that the deceder can properly decode bitstreams in which one APS is sharing among
multigle frames.

6.6.2.6 Geometry‘tree type (GTT)

6.6.2.6.1 Test bitstream GTT_A_Tencent

Specifjcation: The bitstream includes two GPS, each with different geometry tree type. Different slices in a
frame|eniploy 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

setto 9.

— geom_tree_type is equal to 0 (occupancy tree).

— geom_scaling_enabled equal to 1.

J— ge
— 0

— sl

om_gp equal to 8.
ctree_direct_node_qp_offset equal to -4.
ce_geom_qp_offset equal to 4.

om_qp_mul_log2 equal to 2.

Functional stage: geometry coding in Main profile.

Purpo
offset,

6.6.2.]

Specif
other

— ge
— gd
— gd
— 0d
— sl

se: Check if the decoder can properly decode bitstreams in which a combination of base QP, ID
slice QP offset, and node QP offset is configured.

;.2 Test bitstream GSO_B_Tencent

cation: Geometry scaling in occupancy tree is turned on,) Onhly IDCM coded points are quantiz
boints are not quantized.

om_tree_type is equal to 0 (occupancy tree).
om_scaling_enabled equal to 1.

om_qp equal to 0.
ctree_direct_node_qp_offset equal to!8.
ce_geom_qp_offset equal to 0.

om_qgp_mul_log2 equal to.2;

Functjonal stage: geometry coding in Main profile.

Purpo

6.6.2.]

Specif
will bg

e: Check if the decader can properly decode bitstreams in which only IDCM QP offset is enable

/.3 Test bitstream GSO_C_Qualcomm?3)

cation:‘Geometry scaling in occupancy tree is turned on. The QP values used to derive the ste
multiples of 2.

ony tree_type is equal to 0 (occupancy tree).

CM QP

bd and

D sizes

— geom_scaling_enabled is equal to 1.

— geom_qp is equal to 8.

— geom_qp_mul_log2 is equal to 1.

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

3) 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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onal 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 multiples of 8.

— geom_tree_type is equal to 0 (occupancy tree).

— 0

om_scaling_enabled is equal to 1.
om_qp is equal to 0.
om_qp_mul_log?2 is equal to 3.

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

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

Purpo
config|

6.6.2.]

Specif
will b

.
.
g
g

— 0d

5e: Check that the decoder can properly decode bitstreams in which”QP multiplier value
ured.

7.5 Test bitstream GSO_E_Qualcomm

cation: Geometry scaling in occupancy tree is turned ony)The QP values used to derive the ste
multiples of 1.

om_tree_type is equal to 0 (occupancy tree).
om_scaling_enabled is equal to 1.

om_qp is equal to 9.

om_qp_mul_log2 is equal to 0.

ctree node size used for signalingposition QP offsets is equal to 7.

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

Purpo
config

6.6.2.]

Specif
will be

se: Check that the deceder can properly decode bitstreams in which QP multiplier value
ured.

7.6 Test bitstream GSO_F_Qualcomm

cation: Geometry scaling in occupancy tree is turned on. The QP values used to derive the ste
multiples’of 4.

om_tree_type is equal to 0 (occupancy tree).

bf 8 is

D sizes

f1is

b sizes

— geom_scaling_enabled is equal to 1.

— geom_qp is equal to 0.

— geom_qp_mul_log?2 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.

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

config

ured.

© 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.

om_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

enabl

6.6.2.8.2 Test bitstream OG_B_LGE

Specif

Functi

Purpoge: Check that the decoder can properly decode bitstreams which Qccupancy geometry coc

enabld

6.6.2.8.3 Test bitstream OG_C_LGE

Specif

Functional stage: Geometry coding in Simple profile.

Purpo
enable

6.6.2.8.4 Test bitstream OG_D_LGE

Specif

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

Purpo
enable

6.6.2.8.5 Testbitstream OG_E_LGE

Specif

| pa | A | 1ot
U dITU TITICTUU T S UTIc P UTITT.

om_tree_type is equal to 0 (occupancy tree).

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

d and includes one point.

cation: The bitstream tests Occupancy geometry coding with a point cloud which has two poin

om_tree_type is equal to 0 (occupancy tree).

e: Check that the decoder can properly decode bitstreams which Occupancy geometry cod
d and includes two points.

cation: The bitstream tests Occupancy geometry coding with a point cloud which has two poin

om_tree_type is equal to 0-foccupancy tree).

e: Check that the decoder can properly decode bitstreams which Occupancy geometry cog
d and includestwo points.

cation+The bitstream tests Occupancy geometry coding with a point cloud which has 21 bits dg

cation: The bitstream tests Occupancy geometry coding with a point cloud which hds|one point.

ling is

[S.

ling is

[S.

ling is

epth.

o tree_type is equal to 0 (occupancy tree).

— level_idc 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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6.6.2.8.6 Test bitstream OG_F_LGE

Specification: The bitstream tests Occupancy geometry coding with a point cloud which has 21 bits depth.
— geom_tree_type is equal to 0 (occupancy tree).

— level_idc is 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.J> Duplicate points in occupancy tree (DPO)

6.6.2.9.1 Test bitstream DPO_A_Panasonic

Specifjcation: The bitstream tests duplicate point in Occupancy Tree. The bitstream has’no duplicate [points
in single slice, and there are no constraints on duplicated points in a point cloud frante:

— gdom_tree_type is equal to 0 (occupancy tree).

— gdom_dup_point_counts_enabled is equal to 1.

— unique_point_positions_constraint is equal to 0.
— Number of slices is equal to 2.
Functional stage: Geometry occupancy tree coding in Main profile

Purpoge: Check that the decoder can properly decode bitstreams in which the duplicate points cqunt is
enabldd and a point cloud has duplicated points.

6.6.2.9.2 Test bitstream DPO_B_Panasonic

Specifjcation: The bitstream tests duplicate peint in Occupancy Tree. The bitstream has duplicate pojints in
singleslice, and there are no constraints gh'duplicated points in a point cloud frame.

— gdom_tree_type is equal to 0 (oceupancy tree).

— gdom_dup_point_counts_enabled is equal to 0.

— unique_point_positions_¢onstraint is equal to 0.
— Nutimber of slices is’equal to 1.
Functijonal stage; Geometry occupancy tree coding in Main profile

Purpoge: Check.that the decoder can properly decode bitstreams in which the duplicate points cqunt is
disablgd and-a point cloud has duplicated points.

6 6 2 Ls T + i DPO-_C D 3
[\ FV“Tav e ) ICTOL UILUICAdIIl UT U_LU_TI diidSVUIlIv

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

— geom_tree_type is equal to 0 (occupancy tree).
— geom_dup_point_counts_enabled is equal to 1.
— Number 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.

— geam _tree_typeis equal to 0 (occupancy tree)

— odctree_direct_coding_mode is equal to 0 (OFF test).
Functjonal stage: geometry occupancy tree coding in Main profile.

Purpoge: Check that the decoder can properly decode bitstreams in which occtree_direct_coding_mnjode is
configured.

6.6.2.10.2 Test bitstream IDCM_B_Sony

Specifjcation: The bitstream tests when Inferred direct coding mode is turned on and the joint codingof two
points|is turned off occupancy tree geometry coding.

— gdom_tree_type is equal to 0 (occupancy tree).

— odctree_direct_coding_mode is equal to 1.

— o(ctree_direct_joint_coding_enabled is equal to 0.

Functional stage: geometry occupancy tree coding in Main profile.

Purpoge: Check that the decoder can properly decpde bitstreams in which occtree_direct_coding_moge and
is occtiree_direct_joint_coding_enabled is configured.

6.6.2.10.3 Test bitstream IDCM_C_Sony

Specifjcation: The bitstream tests whendnferred direct coding mode is turned on and the joint codingof two
pointsg|is turned on occupancy tree‘geometry coding.

— gdom_tree_type is equal to O{occupancy tree).
— odctree_direct_coding.mode is equal to 1.

— o(ctree_direct_joint_coding_enabled is equal to 1.

Functjonal stage:\geometry occupancy tree coding in Main profile.

Purpoge: Cheek that the decoder can properly decode bitstreams in which occtree_direct_coding_moge and
is occtireetdirect_joint_coding_enabled is 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).

— o(ctree_direct_coding_mode is equal to 3.
Functijonal stage: geometry occupancy tree coding in Main profile.

Purpoge: Check 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

Specifjcation: The bitstream exercise occtree_neigh_window_log2_minusZ.
— gdom_tree_type is equal to 0 (occupancy tree).

— o(qctree_neigh_window_log2_minus1 equal to 0.

Functjonal stage: Occupancy tree Geometry Coding in Mainprofile.

Purpoge: 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 the
pareng node of the current node.

6.6.2.11.2 Test bitstream NAV_B_Panasonic

Specifjcation: The bitstream exercise the range of occtree_neigh_window_log2_minusl1.
— gdom_tree_type is equal to @~(eccupancy tree).

— odctree_neigh_window-og2_minusl equal to 1.

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

Purpoge: Check that.the decoder can properly decode bitstreams in which geometry node occupancy] of the
currenpt node is.coded with the contexts determined from neighbouring nodes which is located ingide or
outside the 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.

© ISO/IEC 2024 - All rights reserved
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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
outsidg the parent node of the current node.

6.6.2.11.5 Test bitstream NAV_E_Panasonic

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

— odqctree_neigh_window_log2_minus1 equal to 4.

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

Purpoge: 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 ingide or
outside the parent node of the current node.

6.6.2.11.6 Test bitstream NAV_F_Panasonic

Specifjcation: The bitstream exercise the range of occtree;neigh_window_log2_minusl1.
— gdom_tree_type is equal to 0 (occupancy tree).

— odctree_neigh_window_log2_minusl equal te 5.

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

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

6.6.2.11.7 Test bitstreamNAV_G_Panasonic
Specifjcation: The bitstream exercise the range of occtree_neigh_window_log2_minus1.
— gdom_tree_typéis equal to 0 (occupancy tree).

— o(ctree_neigh_window_log2_minus1 equal to 6.

Funct10na1 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.

© ISO/IEC 2024 - All rights reserved
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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

Specif

cation: Both QTBT and planar mode are enabled

g6
[o]¢
[o]¢

0(

om_tree_type is equal to 0 (occupancy tree).
ctree_coded_axis_list_present equal to 1.

ctree_planar_enabled equal to 1.

Functional stage: Geometry coding in Main profile.

Purpo
enable

6.6.2.

Specif

ge
0(
0d
0d
ge
ge
0(

sl

g6

d.

| 2.2 Test bitstream QTBT_B_Tencent

om_tree_type is equal to 0 (occupancy tree).
ctree_coded_axis_list_present equal to 1.

ctree_planar_enabled equal to 1.

om_scaling_enabled equal to 1.

om_gp equal to 8.
ctree_direct_node_qp_oaffséet equal to 0.
ce_geom_qp_offsetequal to 0.

om_qgp_mul_legZ-équal to 2.

Functjonal stage:\Geometry coding in Main profile.

Purpo
occup

incYitree are enabled.

ctree_coded_axis carries an array of 3-bit info about tree partition at each depth.

se: Check if the decoder can properly decode bitstreams in which both QTBT and planar mo

cation: Both QTBT and geometry scaling in occupancy.trée are enabled.

ctree_coded_axis carries an array of 3-bit info about tree partition at each depth.

de are

e: Cheek if the decoder can properly decode bitstreams in which both QTBT and geometry scalling in

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_tree_type is equal to 0 (occupancy tree).

— occtree_intra_pred_max_nodesize_log2 is equal to 0.

— occtree_coded_axis_list_present is equal to 1.

© ISO/IEC 2024 - All rights reserved
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onal 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 I0OC_B_NPU

Specification: Enable intra occupancy contexts when QTBT is on.

— geom_tree_type is equal to 0 (occupancy tree).

— 0Q¢

— 0

Functional stage: Geometry coding in Main profile.

Purpo
QTBT

6.6.2.1
Specif
— gd
— 0d

— 0d

Functijonal stage: Geometry coding in Dense profile.

Purpo
enable

6.6.2.

Specif

Functjonal stage: Geometry coding in Dense profile.

Purpo
QTBT

6.6.2.

ctree_coded_axis_list_presentis equal to 1.

e: Check if the decoder can properly decode bitstreams in which both intra oceupancy contex
are enabled.

| 3.3 Test bitstream I0OC_C_NPU

cation: Turn off intra occupancy contexts when QTBT is on.
om_tree_type is equal to 0 (occupancy tree).
ctree_intra_pred_max_nodesize_log2 is equal to 0.

ctree_coded_axis_list_present is equal to 1.

se: Check if the decoder can properly decode bitstreams in which both IOC is disabled while Q
d.

| 3.4 Test bitstream IOC_D_NPU

cation: Enable intra occupancy gontexts when QTBT is on.
om_tree_type is equal to 0 (Gecuipancy tree).
ctree_intra_pred_max_nodesize_log?2 is equal to 6.

ctree_coded_axis_list-present is equal to 1.

se: Check ifithe decoder can properly decode bitstreams in which both intra occupancy contex
are enabled.

| 4-_Adjacent child neighbours (ACN)

ts and

BT is

ts and

6.6.2.14.1 Test bitstream ACN_A_Xidian

Specification: Enable adjacent child neighbour contextualization.

— geom_tree_type is equal to 0 (occupancy tree).

— occtree_adjacent_child_enabled is equal to 1.

— occtree_neigh_window_log2_minusl1 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 Test bitstream ACN_B_Xidian
Specification: Disable adjacent child neighbour contextualization.
— geom_tree_type is equal to 0 (occupancy tree).

— occtree_adjacent_child_enabled is equal to 0.

F t'nv‘n] ctagar Coanyantyy o din e 10 NIt i1
unc TrarStagCoComeTry Cotmg T vrar prornts

Purpoge: Check if the decoder can properly decode bitstreams in which adjacent child~neighbour
contejtualization is disabled.

6.6.2.14.3 Test bitstream ACN_C_XidianUniv

Specifjcation: Enable adjacent child neighbour contextualization.
— gdom_tree_type is equal to 0 (occupancy tree).

— odctree_adjacent_child_enabled is equal to 1.

— odctree_neigh_window_log2_minusl is equal to 7.
Functional stage: Geometry coding in Dense profile.

Purpoke: Check if the decoder can properly decode bitstreams in which adjacent child neighbour
contejtualization is enabled.

6.6.2.14.4 Test bitstream ACN_D_XidianUniv

Specifjcation: Disable adjacent child neighbour centextualization.
— gdom_tree_type is equal to 0 (occupancy tree).

— odctree_adjacent_child_enabled isegual to 0.

Functjonal stage: Geometry coding\in Dense profile.

Purpoge: Check if the decoder” can properly decode bitstreams in which adjacent child neighbour
conteytualization is disabled

6.6.2.15 Planar (PLANAR)

6.6.2.15.1 Testbitstream PLANAR_A_Ofinno

Specifjcation:Planar mode is not enabled to code geometry with occupancy tree.

— gdom/ tree_type is equal to 0 (occupancy tree).

— occtree_planar_enabled is equal to 0.
Functional stage: Geometry coding in Main profile and Dense profile.

Purpose: Check if the decoder can properly decode bitstream in which planar mode is not enabled.
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6.6.2.15.2 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.

geom_tree_type is equal to 0 (occupancy tree).

occtree_planar_enabled is equal to 1.

occtree_planar_threshold[0] is equal to 0.

occtree_planar_threshold[1] is equal to 0.

(0J¢

ctree_planar_threshold[2] is equal to 0.

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

Purpo
mode

6.6.2.

Specif]
eligibl

g6
0(
(0J¢
[o]¢

[o]¢

se: Check if the decoder can properly decode bitstream in which planar mode isqused with a
being always eligible for any axis.

| 5.3 Test bitstream PLANAR_C_Ofinno

cation: Planar mode is enabled to code geometry with occupancy tree, and planar mode is §
e for most probable axis, never eligible for less probable axis, and half-eligible for remaining axi

om_tree_type is equal to 0 (occupancy tree).
ctree_planar_enabled is equal to 1.
ctree_planar_threshold[0] is equal to 0.
ctree_planar_threshold[1] is equal to 64.

ctree_planar_threshold[2] is equal to 127.

Functional stage: Geometry coding in Main and Dense profile.

Purpo
mode
remai

6.6.2.

6.6.2.

Specif

g6
g6

0(

se: Check if the decoder can properly-decode bitstream in which planar mode is used with a
being always eligible for most probable axis, never eligible for less probable axis, and half eligi
ling axis.

|6 Angular-IDCM (AngIDCM)
6.1 Test bitstreamyAngIDCM_A_Qualcomm
cation: Both IDCM and in-tree quantization in occupancy tree are enabled.

om_treetype is equal to 0 (occupancy tree).

om_scaling_enabled is equal to 1.

planar

1lways

5.

planar
ble for

ctrée direct _coding mode equal to 3.

geom_qp equal to 10.

geom_qp_mul_log2 is equal to 1.

ptree_qp_period_log2 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.

© ISO/IEC 2024 - All rights reserved
22


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

ISO/IEC 23090-22:2024(en)

6.6.2.16.2 Test bitstream AngIDCM_B_Qualcomm

Specification: Both IDCM and in-tree quantization in occupancy tree are enabled.

— geom_tree_type is equal to 0 (occupancy tree).

— geom_scaling_enabled is equal to 1.

— occtree_direct_coding_mode equal to 3.

— geom_qp equal to 9.

— gdom_qp_mul_logZ1s equal to U.

— ptiree_qp_period_log2 is equal to 7.

Funct

Purpo
in occy

6.6.2.
Specif

— 0d

onal stage: Geometry coding in Main profile.

se: Check if the decoder can properly decode bitstreams in which both IDCM andiin+tree quanti
ipancy tree are enabled.

| 6.3 Test bitstream AngIDCM_C_Qualcomm
cation: Both IDCM and angular mode in occupancy tree are enabled!
om_tree_type is equal to 0 (occupancy tree).

ctree_direct_coding_mode is equal to 1.

Functional stage: Geometry coding in Main profile.

Purpo
occup

6.6.2.

Specif

Aincy tree are enabled.

| 6.4 Test bitstream AngIDCM_D_Qualconim
cation: Both IDCM and angular mode/in“occupancy tree are enabled.
om_tree_type is equal to 0 (occipancy tree).

ctree_direct_coding_modeds\equal to 2.

Functjonal stage: Geometry cading in Main profile.

Purpo
occup

6.6.2.
Specif]

incy tree are enabled.

| 6.5 Test hitstream AngIDCM_E_Qualcomm
cation:Both IDCM and angular mode in occupancy tree are enabled.

on tree_type is equal to 0 (occupancy tree).

zation

5e: Check if the decoder can properly decode bitstreams in which both IDCM and angular mjode in

e: Check if the deeoder can properly decode bitstreams in which both IDCM and angular mpde in

— occtree_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 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.

— geom_tree_type is equal to 0 (occupancy tree).

— geom_angular_enabled is equal to 1.

— occtree_direct_coding_mode is equal to 3.

— 0d

Functional stage: Geometry coding in Main profile.

Purpo

6.6.2.
Specif
by elig
their g
— 0

— 0d

Functional stage: Geometry coding in Main profile.

Purpo

two pe¢ints.

6.6.2.

6.6.2.
Specif
— gd
— gd

— sl

ctree_direct_joint_coding_enabled is equal to 1.

se: Check if the decoder can properly decode bitstream in which direct nodes jointly Code two p

6.7 Test bitstream AngIDCM_B_Ofinno>)

cation: Angular mode is enabled to encode geometry with occupancy treg, point positions are
ible direct nodes of the occupancy tree and direct nodes that code two/points shall not jointl
ositions.

om_tree_type is equal to 0 (occupancy tree).
om_angular_enabled is equal to 1.
ctree_direct_coding_mode is equal to 3.

ctree_direct_joint_coding_enabled is equal to 0.

se: Check if the decoder can properly decode bitstream in which direct nodes shall not jointl

|7 Angular-Planar (AngPLANAR)

| 7.1 Test bitstream AngPLANAR_A_Qualcomm
cation: Both Planar and.angular mode in occupancy tree are enabled. Angular origin is not pres
om_tree_type is equal to 0 (occupancy tree).
om_angular_enabled is equal to 1.

ce_angulariorigin_present is equal to 0.

Funct[)nal stage: Geometry coding in Main profile.

PurpogeiCheck if the decoder can properly decode bitstreams in which both Planar and angular m|

oints.

coded
y code

y code

ented.

ode 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

PEW= IR L2 SCPNST R R 20 S 10 S-S TR £ ZWP-W-P-t £ EEWSE SO T30 PSPt TP-NP-C 20 2N |
I I

Specif

Functional stage: Geometry coding in Main profile.

ge
g6
g6
g6
ge
pt

Purpo
quant

6.6.2.]

Specif

Functjonal stage: Geometry coding in Main profile.

g6
g6
g6
g6
g6
pt

Purpo
quant

6.6.2.]

eatdi-treequantizationineceupaney-treeareenab
om_tree_type is equal to 0 (occupancy tree).

om_angular_enabled is equal to 1.

om_scaling_enabled is equal to 1.

om_qp equal to 10.

om_qp_mul_log2 is equal to 1.

ree_qp_period_log2 is equal to 8.

e: Check if the decoder can properly decode bitstreamsdn,which Planar, angular mode and 1§
zation in occupancy tree are enabled.

| 7.4 Test bitstream AngPLANAR_D_Qualcomm

cation: Planar, angular mode and in-tree quantization in occupancy tree are enabled.
om_tree_type is equal to 0 (occupancy treg):

om_angular_enabled is equal to 1.

om_scaling_enabled is equal to 1.

om_qp equal to 9.

om_qp_mul_log2 is equalito 0.

ree_qp_period_log21isequal to 7.

e: Check-if(the decoder can properly decode bitstreams in which Planar, angular mode and 1§
zationdh@ccupancy tree are enabled.

| 7.5 Test bitstream AngPLANAR_E_Qualcomm

n-tree

n-tree

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 Test bitstream AngPLANAR_F_Qualcomm

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

om_tree_type is equal to 0 (occupancy tree).

— num_beams_minusl is equal to 0.

Functi

onal 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.
Specif

— nu

Functijonal stage: Geometry coding in Main profile.

Purpo
occup

6.6.2.
Specif

— ny

Functjonal stage: Geometry coding in Main profile:

Purpo
occup

6.6.2.]
Specif

— ny

Functjonal stage:\Geometry coding in Main profile.

Purpo
occup

| 7.7 Test bitstream AngPLANAR_G_Qualcomm
cation: Both Planar and angular mode in the occupancy tree are enabled. The number of lasers
om_tree_type is equal to 0 (occupancy tree).

m_beams_minus1 is equal to 15.

e: Check if the decoder can properly decode bitstreams in which-both Planar and angular m|
incy tree are enabled and number of lasers is specified.

| 7.8 Test bitstream AngPLANAR_H_Qualcomm
cation: Both Planar and angular mode in the occupancy, tree are enabled. The number of lasers
om_tree_type is equal to 0 (occupancy tree).

m_beams_minus] is equal to 63.

e: Check if the decoder can properly decode bitstreams in which both Planar and angular m|
incy tree are enabled and numbergflasers is specified.

| 7.9 Test bitstream AngPLANAR_I_Qualcomm
cation: Both Planar and anigular mode in the occupancy tree are enabled. The number of lasers
om_tree_type is equal’to 0 (occupancy tree).

m_beams_minus? is equal to 254.

e: Cheek if the decoder can properly decode bitstreams in which both Planar and angular m|
incy.tree are enabled and number of lasers is specified.

is 16.

ode in

is 64.

ode in

is 255.

ode in

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_tree_type is equal to 1 (predictive tree).

Functi

onal stage: Geometry coding in Predictive profile.

Lhocl thaot +1 dacad

T

1
T

iluun gnoaantig oA
IV~ gCUITICTT y— CU\

ing is

Purpo
enable

6.6.2.
Specif

— le

Functjonal stage: Geometry coding in Predictive profile.

Purpo
enabld

6.6.2.
Specif]

— Number of predictive trees per slice is equal £0-8.

Functional stage: Geometry coding in Predictive profile.

Purpo
enabld

6.6.2.

6.6.2.
Specif]

19 Predictive duplicate (PredDUP)

ar o A Qr ooy ol dasada
pC .Gt ratT ot~ ot ToOUTT Catr prToptTrTy atToTT

d and includes two points in Predictive profile.

| 8.3 Test bitstream PredGEO_C_LGE
cation: The bitstream tests Predictive geometry coding with a point cloud which has 21 bits de
om_tree_type is equal to 1 (predictive tree).

Vel_idc is equal to 80.

e: Check that the decoder can properly decode bitstreams which Predictive geometry cod
d and uses 21 bits depth in Predictive profile.

8.4 Test bitstream PredGEO_D_LGE

om_tree_type is equal to 1 (predictive tree).

om_angular_enabled is equal to 1.

e: Check that the decoder ‘ean properly decode bitstreams which Predictive geometry coq
d and includes multiple préedictive trees per slice in Predictive profile.

9.1 Test bitstream PredDUP_A/B_LGE
cation: The(bitstream tests Predictive geometry coding with duplicate point count coding enab

om_tree_type is equal to 1 (predictive tree).

cation: The bitstream tests multiple predictive trees\per slice with Predictive geometry coding.

pth.

ling is

ling is

led.

om’ unique points flagis equal to 0.

— geom_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 Test bitstream PredDUP_C_LGE

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

— geom_tree_type is equal to 1 (predictive tree).

— geom_unique_points_flag is equal to 1.

— geom_dup_point_counts_enabled is equal to 0.

Functional stage: Geometry coding in Predictive profile.

Purpo
enablg

6.6.2.]

6.6.2.]

Specif
tests

Fe: Check that the decoder can properly decode bitstreams which Predictive geometry Coq
d and duplicate point count coding is disabled in Predictive profile.

20 Predictive geometry Angular mode (PredANG)

0.1 Test bitstream PredANG_A_LGE

cation: The bitstream tests Predictive geometry coding with angular mode,enabled. The bitg
vith the point cloud which has one point.

om_tree_type is equal to 1 (predictive tree).

om_angular_enabled is equal to 1.

Functional stage: Geometry coding in Predictive profile.

Purpo
Predid

6.6.2.]

Specif
tests v

ing is

tream

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

tive geometry coding and includes one point.

0.2 Test bitstream PredANG_B_LGE

cation: The bitstream tests Predictive gegimetry coding with angular mode enabled. The bit{
vith the point cloud which has two points,

om_tree_type is equal to 1 (predictive tree).

om_angular_enabled is equal to T-

Functional stage: Geometry coding in Predictive profile.

Purpo
Predid

6.6.2.]

Specif
tests

tream

e: Check that the dégoder can properly decode bitstreams which angular mode is enabled with

tive geometry coding and includes two points.

20.3 Test bitstream PredANG_C_LGE

cation:Fhe bitstream tests Predictive geometry coding with angular mode enabled. The bitsg
vith the.point cloud which has 21 bits depth.

om tree_type is equal to 1 (predictive tree).

— geom_angular_enabled is equal to 1.

— level_idc is equal to 80.

Functional stage: Geometry coding in Predictive profile.

tream

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.

Functi

onal stage: Geometry coding in Predictive profile.

Purpo
in Pre

6.6.2.]

Specif
enabld

— ny

Functional stage: Geometry coding in Predictive profile.

Purpo
in Pre

6.6.2.]
Specif
— gd
— pt
— ge

Functjonal stage: Geometry coding in Predictive profile.

Purpo
predid

6.6.2.]

Specif]

5e: Check that the decoder can properly decode bitstreams in which num_beams_minusl1 is conf
lictive geometry coding with angular mode enabled.

0.5 Test bitstream PredANG_E_LGE

cation: The bitstream tests the number of lasers on Predictive geometry coding with angular
d.

om_tree_type is equal to 1 (predictive tree).
om_angular_enabled is equal to 1.

m_beams_minus] is equal to 63.

5e: Check that the decoder can properly decode bitstreaimns in which num_beams_minus1 is conf
lictive geometry coding with angular mode enabled.

20.6 Test bitstream PredAng_A_Qualcomm

cation: Test non-zero minimum value for radius in Mode 0 of geometry predictive coding.
om_tree_type is equal to 1 (predictive-tree).

n_radius_min is equal to 57.

om_angular_enabled is equalito 1.
e: Check if the decoder can properly decode bitstreams in which ptn_radius_min is configu
tive coding.

20.7 Testbitstream PredAng B_Qualcomm

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

gured

mode

gured

red in

ony 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 bitstream PredAng_D_Qualcomm

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

— nym_beams_minusl = 15.

Functjonal stage: Geometry coding in Predictive profile.

Purpoge: Check if the decoder can properly decode bitstreams in which num_beams_minus1 is configyred in
predigtive coding.

6.6.2.20.10 Test bitstream PredAng_E_Qualcomm

Specifjcation: Test the number of lasers on geometry predictivecoding.
— gdom_tree_type is equal to 1 (predictive tree).

— nym_beams_minusl = 63.

Functional stage: Geometry coding in Predictiveprofile.

Purpoge: Check if the decoder can properly.decode bitstreams in which num_beams_minusl1 is configyred in
predidtive coding.

6.6.2.20.11 Test bitstream PredAng_F_Qualcomm

Specifjcation: Test the number oflasers on geometry predictive coding.
— gdom_tree_type is equial’to 1 (predictive tree).

— nym_beams_minus? = 254.

Functjonal stage:\Geometry coding in Predictive profile.

Purpoge: Check if the decoder can properly decode bitstreams in which num_beams_minusl1 is configyred in
predigtive: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_qp is equal to 0.

— geom_qp_mul_log2 is equal to 0.

— slice_geom_qp_offset is equal to 0.

— ptree_qp_period_log?2 is equal to 8.

— slice_ptree_qp_period_log2_offset is equal to 0.

Functional stage: Geometry coding in Predictive profile

Purpo
coding

6.6.2.]

Specif]
treeis

— ge
— ge
— gd
— ge
— sl
— pt

— sl

Functijonal stage: Geometry coding in Predictive profile

Purpo
coding

6.6.2.]

Specif
treeis

g
g
-
.

e Check if the decoder can property decode bitstreams which a QP combination on Prediciy
is enabled.

1.2 Test bitstream PredGS_B_LGE

cation: The bitstream tests QP combination on Predictive tree coding. Geometry,sgaling in occy
enabled. Base QP, slice QP, slice QP offset, and in-tree-level QP offset are all enabled.

om_tree_type is equal to 1 (predictive tree).
om_scaling_enabled is equal to 1.

om_qp is equal to 8.

om_qp_mul_log2 is equal to 0.
ce_geom_qp_offset is equal to 8.
ree_qp_period_log?2 is equal to 8.

ce_ptree_qp_period_log2_offset is equal to 0.

se: Check if the decoder can properly ‘decode bitstreams which a QP combination on Predictiy
is enabled.

1.3 Test bitstream PredGS_C_LGE

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

om_tree_type is equal to 1 (predictive tree).
om_scaling_enabled is equal to 1.
om_gp isequal to 8.

omyqp-mul_log2 is equal to 0.

— slicesgeam_gp_offset is equal to 8

e tree

pancy

e tree

pancy

ree_gp_period_log?2 is equal to 0.

— slice_ptree_qp_period_log2_offset is equal to 8.

Functi

onal stage: Geometry coding in Predictive profile

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

© ISO/IEC 2024 - All rights reserved
31


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

ISO/IEC 23090-22:2024(en)

6.6.2.21.4 Test bitstream PredGS_A_Qualcomm

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

geom_tree_type is equal to 1 (predictive tree).

geom_scaling_enabled is equal to 1.

geom_gp is equal to 5.

geom_qp_mul_log2 is equal to 0.

p

sl

ree_qp_period_logZ 1s equal to 3.

ce_ptree_qp_period_log2_offset is equal to 0.

Functijonal stage: Geometry coding in Predictive profile.

Purpo

6.6.2.]

Specif

ge
ge
ge
ge
pt

sl

se: Check if the decoder can properly decode bitstreams in which QP multiplier inopredictive co

21.5 Test bitstream PredGS_B_Qualcomm

cation: Test QP multiplier when geometry quantization is used in predictive geometry coding.
om_tree_type is equal to 1 (predictive tree).

om_scaling_enabled is equal to 1.

om_qp is equal to 7.

om_qp_mul_log2 is equal to 1.

ree_qp_period_log?2 is equal to 8.

ce_ptree_qp_period_log2_offset is equal to 0

Functjonal stage: Geometry coding in Predictive profile.

Purpo

6.6.2.]

Specif

ge
ge
g
ge
pt

se: Check if the decoder can properlydecode bitstreams in which QP multiplier in predictive co

21.6 Test bitstream PredGS:C Qualcomm

cation: Test QP multiplieywhen geometry quantization is used in predictive geometry coding.
om_tree_type is eqial'to 1 (predictive tree).

om_scaling_enabled is equal to 1.

om_qp is-equal to 5.

om_gpmul_log2 is equal to 2.

ree) qp_period_log?2 is equal to 8.

ling.

ling.

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_scaling_enabled is equal to 1.

— geom_qp is equal to 3.

— geom_qp_mul_log2 is equal to 3.

— ptree_qp_period_log?2 is equal to 8.

— slice_ptree_qp_period_log2_offset is equal to 0.

Functional stage: Geometry coding in Predictive profile.

Purpo
6.6.2.]

6.6.2.]

Specif]
frame

Functjonal stage: Attribute coding in Dense profile.

Purpo
emplo

6.6.2.]

6.6.2.]

Specif
which

— at

Functijonal stage: Attribute coding in Simiple profile.

Purpo
compd

6.6.2.]

Specif
which

— at

€: Chieck if the decoder can properiy decode bitstreams in which QP muttipiier i predictive co
P2 Change APS (CAPS)

p2.1 Test bitstream CAPS_A_Tencent

employs one of the four GPS.

s.attr_encoding =0, 1, 2, 3.

e: Check if the decoder can properly decode bitstreams in, which different attribute coding
yed in different slices in a frame.

23 General attribute (GATT)

23.1 Test bitstream GATT_A_LGE

cation: The bitstream tests attribute Region Adaptive Hierarchical Transform with a point
has one attribute with three components:

tr_coding_type is equal to 0 (RAHT):

se: Check that the decoderScan properly decode bitstreams which includes one attribute with
nents and is used attribute/Region Adaptive Hierarchical Transform.

p3.2 Test bitstreaimmyGATT_B_LGE

cation: The bitstream tests attribute Region Adaptive Hierarchical Transform with a point
has one attribute with three components.

tr_coding*type is equal to 0 (RAHT).

Funct1ona1 stage: Attribute coding in Main profile and Dense profile.

ing.

cation: The bitstreams includes four APS, each with different attribute encoding’types. Each slice in a

ype is

cloud

three

cloud

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.

Purpoge: Check that the decoder can properly decode bitstreams which includes one attribute with three
compqnents and is used attribute LoD with Lifting Transform.

6.6.2.23.5 Test bitstream GATT_E_LGE

Speciffcation: The bitstream tests attribute Region Adaptive Hierarchical Transformi~with a point cloud
which|has one attribute with one component.

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

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

6.6.2.23.6 Test bitstream GATT_F_LGE

Specifjcation: The bitstream tests attribute Region Adaptive Hierarchical Transform with a poinf cloud
whichlhas one attribute with one component.

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

Purpoge: Check that the decoder can properly decode bitstreams which one attribute with one component
and isjused attribute Region Adaptive Hierarchical Transform.

6.6.2.23.7 Test bitstream GATT\G_LGE

Specifjcation: The bitstream tests attribute LoD with Lifting Transform with a point cloud whi¢h one
attriblite with one compg@nent.

— atfr_coding_typé is'equal to 2 (LoD with Lifting Transform).
Functjonal stage;'Attribute coding in Simple profile.

Purpoge: Check that the decoder can properly decode bitstreams which includes one attribute with one
compqnent.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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6.6.2.23.9 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).

Functi

onal 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.]

Specif
which

— at

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

Purpo

attriblite Region Adaptive Hierarchical Transform.

6.6.2.]

Specif

attribfites.

— at

Functional stage: Attribute coding in Simple profile.

Purpo

attribyite LoD with Lifting Transform.

6.6.2.23.12 Test bitstream GATT_L_LGE
Specifjcation: The bitstream tests attribute LoD with Lifting Transform with a point cloud which h
attribiites.

— at

Functjonal stage: Attribute’coding in Main profile and Dense profile.

Purpo

attribyite LoD with-Lifting Transform.

6.6.2.]

23.10 Test bitstream GATT_J_LGE

cation: The bitstream tests attribute Region Adaptive Hierarchical Transform with .a|point
has two attributes.

tr_coding_type is equal to 0 (RAHT).

s5e: Check that the decoder can properly decode bitstreams which includés two attributes and i

23.11  Test bitstream GATT_K_LGE

cation: The bitstream tests attribute LoD with Lifting Transform with a point cloud which h

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

e: Check that the decoder can properly decode bitstreams which includes two attributes and i

tr_coding_type is equal to' 2 (LoD with Lifting Transform).

se: Check that the decoder can properly decode bitstreams which includes two attributes and i

p3.135- Test bitstream GATT_M_LGE

cloud

s used

s two

s used

hs two

s used

Specif]

cation: The bitstream tests on setting default attribute value.

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

Functional stage: Attribute coding in Simple profile.

Purpo

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

Specif

— at

cation: The bitstream tests raw attribute data.

kr_coding_type is equal to 3 (Raw attribute data).

Functjonal stage: Attribute coding in Simple profile.

Purpo

6.6.2.7
Specif

— at

se: Check that the decoder can properly decode bitstreams which raw attribute{data is enabled.

23.16 Test bitstream GATT_P_LGE
cation: The bitstream tests raw attribute data.

tr_coding_type is equal to 3 (Raw attribute data).

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

Purpo

6.6.2.]
There

e: Check that the decoder can properly decode bitstreartis which raw attribute data is enabled,

P4 Quantization (QuantATT)

are 19 streams for each attr_coding_type.

— Q]:antATT_AOLPanasonic ~ QuantATT_A19-Panasonic: test on attr_coding_type = 0 (RAHT)

— QuantATT_BO1_Panasonic ~ QuantATT_B19_Panasonic: test on attr_coding_type = 1 (LoD
Piedicting Transform)

— QuantATT_CO1_Panasonic ~ QuantATT_C19_Panasonic: test on attr_coding_type = 2 (LoD with
Transform)

6.6.2.]

Specif

P4.1 Test bitstream QuantATT_A01(B01, C01)_Panasonic

cation: The bitstream test colour attribute QP combination on RAHT (Predicting, Lifting

secondlary QP offsetisalso tested.

— at

— at

kr_primatry;'qp_minus4 equal to 2

tr_secondary_qp_offset equal to -1

with

Lifting

r) and

Functionzal cfngn- Attribute r‘nﬂing inDense prnfi]n

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.

— atftr_primary_qp_minus4 equal to 47.
— atfr_secondary_qp_offset equal to -47.
Functjonal stage: Attribute coding in Dense profile.

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

6.6.2.24.4 Test bitstream QuantATT_A04(B04, C04)_Panasonic

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

— atfr_primary_qp_minus4 equal to 0.
— atftr_secondary_qp_offset equal to 47.
Functjonal stage: Attribute coding in Dense profile.

Purpoge: Check that the decoder can properly decode bitstreams which is used attribute quantize
mechgnism (quantize first/second attribute comp@nent).

6.6.2.24.5 Test bitstream QuantATT_A05(B05, C05)_Panasonic

Specifjcation: The bitstream test colour attribute maximum QP combination on RAHT (Predicting, Liifting)
and segcondary QP offset is also tested, QP clipping is exercised.

— atfr_primary_qp_minus4 equal to 95.
— atfr_secondary_qp_offset equal to 95.
Functional stage: Attribute coding in Dense profile.

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

6.6.2.24.6. Test bitstream QuantATT_A06(B06, C06)_Panasonic

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).

© ISO/IEC 2024 - All rights reserved
37


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

ISO/IEC 23090-22:2024(en)

6.6.2.24.7 Test bitstream QuantATT_A07(B07, C07)_Panasonic

Specification: The bitstream test colour attribute maximum and minimum QP combination with sl

ice 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 10.
— attr_qp_offsets_present equal to 1.

— attr_gp_offset[0] equal to 0, 2, -2, 95, 0, -95.

— atfr_gp_offset[1] equal to 0, -2, 2, -47, 95, -95.
Functjonal stage: Attribute coding in Dense profile

Purpoge: Check that the decoder can properly decode bitstreams which is used cttfibute qu
mechgnism (quantize first/second attribute component).

6.6.2.24.8 Test bitstream QuantATT_A08(B08, C08)_Panasonic

Specifjcation: The bitstream test colour attribute maximum and minimum\QP combination with la}
enabldd on RAHT (Predicting, Lifting) and secondary QP offset is also tested. QP clipping is exercised

— atftr_primary_qp_minus4 equal to 10.

— atftr_secondary_qp_offset equal to 10.

— atfr_gp_layers_present equal to 1.

— atfr_gp_layer_cnt_minus1 equal to 5.

— atfr_gp_layer_offset[6][2] equal to {{0, 0}, {2, 2};%2, 2}, {95, -47}, {0, 95}, {-95, -95}}.
Functional stage: Attribute coding in Dense profile.

Purpoke: Check that the decoder can, properly decode bitstreams which is used attribute qu
mechgnism (quantize first/second attribute component).

6.6.2.24.9 Test bitstream QuantATT_A09(B09, C09)_Panasonic

Speciffjcation: The bitstreamtest colour attribute QP combination with layer QP enabled on
(Predicting, Lifting) and secondary QP offset is also tested.

— atftr_primary_qpzuiinus4 equal to 10.
— atfr_secondary>qp_offset equal to 10.
— atfr_gp_layers_present equal to 1.

— atfrzgp_layer_cnt_minus1 equal to 0.

antize

ver QP

antize

RAHT

— attr_gp_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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6.6.2.24.10 Test bitstream QuantATT_A10(B10, C10)_Panasonic

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

— attr_primary_qp_minus4 equal to 10.
— attr_secondary_qp_offset equal to 10.
— attr_gp_layers_present equal to 1.

— attr_gp_layer_cnt_minus1 equal to 20.

— atfr_gp_layer_offset[21][2] equal to {{5, 5}, {5, 5}, {5, 5}, {5, 5}, {5, 5}, {5, 5}, {5, 5}, {5, 5}, {5, 5}; 15,
5% {5, 5, {5, 5}, {5, 5}, {5, 5}, {5, 5}, {5, 5}, {5, 5}, {5, 5}, {5, 5}, {5, 5},}.

Functjonal stage: Attribute coding in Dense profile.

Purpoge: Check that the decoder can properly decode bitstreams which is used”attribute qu
mechgnism (quantize first/second attribute component).

6.6.2.24.11 Test bitstream QuantATT_A11(B11, C11)_Panasonic

Speciffjcation: The bitstream test colour attribute QP combination with’region QP enabled on
(Predicting, Lifting) and secondary QP offset is also tested. Bit-dependent QP Region Bits is exercised

— atftr_primary_qp_minus4 equal to 10.

— atfr_secondary_qp_offset equal to 10.

— atfr_qp_region_cnt equal to 1.

— atfr_gp_region_origin_xyz[1][3] equal to {0,0,0}.
— atfr_qp_region_size_minus1_xyz[1][3] to {1,1;1}.
— atfr_gp_region_offset[2] equal to {0,5}.
Functjonal stage: Attribute coding in Dehse profile.

Purpoge: Check that the decodefvcan properly decode bitstreams which is used attribute qu
mechgnism (quantize first/second attribute component).

6.6.2.24.12  Test bitstream QuantATT_A12(B12, C12)_Panasonic

Specifjcation: The bitstream test colour attribute QP combination with region QP enabled on
(Predicting, Lifting).and secondary QP offset is also tested. Bit-dependent QP Region Bits is exercised

— atftr_primdry qp_minus4 equal to 10.

— atfr_secondary_qp_offset equal to 10.

RAHT

5h 45,

antize

RAHT

antize

RAHT

— attr—gp—tregion—enteqtattot

— 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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6.6.2.24.13  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_primary_qp_minus4 equal to 47.

— attr_secondary_qp_offset equal to 10.

— attr_qp_region_cnt equal to 1.

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

— atfr_qp_region_size_minus1_xyz[1][3] is equal to {199, 199, 199}.
— atfr_gp_region_offset[2] equal to {-47,-95}.
Functional stage: Attribute coding in Dense profile.

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

6.6.2.24.14 Test bitstream QuantATT_A14(B14, C14)_Panasonic

Specifjcation: The bitstream test colour attribute maximum and minimum QP combination with reg
enabldd on RAHT (Predicting, Lifting) and secondary QP offset is alsg-tested.

— atftr_primary_qp_minus4 equal to 0.

— atftr_secondary_qp_offset equal to 0.

— atfr_gp_region_cnt equal to 1.

— atfr_gp_region_origin_xyz[1][3] equal to {0,0,0}

— atfr_gp_region_size_minus1_xyz[1][3] is equal to {199, 199, 199}.
— atftr_gp_region_offset[2] equal to {47,-47}.

Functjonal stage: Attribute coding in,Dense profile.

Purpoge: Check that the decoder® can properly decode bitstreams which is used attribute qu
mechgnism (quantize first/second attribute component).

6.6.2.24.15 Test bitstream QuantATT_A15(B15, C15)_Panasonic

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

— atftr_primary_qp_minus4 equal to 10.

— atfrzsecondary_qp_offset equal to 10.

antize

on QP

antize

on QP

— attr_qp_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_gp_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.

— atftr_gp_region_cnt equal to 1.

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

— atfr_gp_region_size_minus1_xyz[1][3] equal to {200, 200, 200}.
— atfr_gp_region_offset[2] equal to {95,95}.

Functional stage: Attribute coding in Dense profile.

Purpoge: Check that the decoder can properly decode bitstreams whichis used attribute qu
mechgnism (quantize first/second attribute component).

6.6.2.24.17 Test bitstream QuantATT_A17(B17, C17)_Panasonic

Specifjcation: The bitstream test colour attribute QP combingtien with slice QP, layer QP and reg
enabldd on RAHT (Predicting, Lifting) and secondary QP offset is also tested.

— atfr_primary_qp_minus4 equal to 5.

— atfr_secondary_qp_offset equal to 2.

— atftr_gp_offsets_present equal to 1.

— atfr_gp_offset[0] equal to 1,2.

— attr_qgp_offset[1] equal to 3,-1.

— atfr_gp_layers_present equalte:. 1.

— atfr_gp_layer_cnt_minusl‘equal to 43.

— atfr_gp_layer_offset{4][2] equal to {{0, 0}, {0, 0}, {-1, 1}, {1, -1}}.
— atfr_qp_region-cut equal to 1.

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

— atfr_gpuregion_size_minusl1_xyz[1][3] equal to {199, 199, 199}

antize

on QP

— atlkregp_region_offset[?2] equal to {470}

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, L

ifting)

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_gp_offsets_present equal to 1.

— atfr_gp_offset[0] equal to 47.
— atfr_gp_offset[1] equal to 0.
Functional stage: Attribute coding in Dense profile.

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

6.6.2.24.19 Test bitstream QuantATT_A19(B19, C19)_Panasonic

Specifjcation: The bitstream test reflectance attribute QP combination with slice QP, layer QP and reg
enabldd on RAHT (Predicting, Lifting) and secondary QP offset is alsg-tested.

— atftr_primary_qp_minus4 equal to 5.

— atftr_gp_offsets_present equal to 1.

— atfr_gp_offset[0] equal to 1.

— atftr_gp_offset[1] equal to 3.

— atfr_gp_layers_present equal to 1.

— atfr_gp_layer_cnt_minus1 equal to 4,

— atfr_gp_layer_offset[4][2] equal to*{0, 0}, {0, 0}, {-1, 1}, {1, -1}}.
— atfr_gp_region_cnt equal to/As

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

— atfr_gp_region_size minus1_xyz[1][3] equal to {3999, 3999, 3999}.
— atfr_gp_region_offset[2] equal to {3,-3}.

Functijonal stage) Attribute coding in Main profile.

Purpoge:<Check that the decoder can properly decode bitstreams which is used attribute qu
mechgnism (quantize first/second attribute component).

antize

jon QP

antize

6.6.2.25 LoD and RAHT (LodRAHT)

6.6.2.25.1 Test bitstream LodRAHT _A_LGE

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.
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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.

Purpo‘llse: Check that the decoder can properly decode bitstreams which includes one point andyi§ used
attriblite Region Adaptive Hierarchical Transform.

6.6.2.25.3 Test bitstream LodRAHT_C_LGE
Specifjcation: The bitstream tests LoD with Lifting Transform with the point cloud which has one point.
— atfr_coding_type is equal to 2 (LoD with Lifting Transform).
Functional stage: Attribute coding in Simple profile.

Purpoge: Check that the decoder can properly decode bitstreams which includes one point and i§ used
attribyite Lifting Transform.

6.6.2.25.4 Test bitstream LodRAHT_D_LGE

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

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

Purpoge: Check that the decoder can preperly decode bitstreams which includes one point and i$ used
attribyite Region Adaptive Hierarchical transform.

6.6.2.25.5 Test bitstream LodRAHT:E_LGE
Specifjcation: The bitstream t€sts LoD with Lifting Transform with the point cloud which has two poipts.
— atfr_coding_type is equal to 2 (LoD with Lifting Transform).

Functjonal stage: Attribute coding in Main profile.

Purpoge: Check that the decoder can properly decode bitstreams which includes two points and i used
attribyite 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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6.6.2.25.7 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).

Functi

onal stage: Attribute coding in Simple profile.

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

6.6.2.

E O Tacth: m
e L v

Specif
two p

— at

Functional stage: Attribute coding in Simple profile.

Purpo

attriblite Region Adaptive Hierarchical transform.

6.6.2.]

Specif
multig

— at

Functijonal stage: Attribute coding in Main profile.

Purpo
duplic

6.6.2.]

Specif
one pg

— at

Functjonal stage: Attribute coding in Main profile.

Purpo
duplic

6.6.2.]

Specif

ag
O ICT

ints.

tr_coding_type is equal to 0 (RAHT).

e: Check that the decoder can properly decode bitstreams which includes”two points and i

25.9 Test bitstream LodRAHT_I_LGE

cation: The bitstream tests LoD with Lifting Transform withrthe’'point cloud which has one poir
le duplicate points.

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

hte points and is used attribute Lifting Transform.
25.10 Test bitstream LodRAHT_JLGE

int with multiple duplicate points.

tr_coding_type is equal t0.0)(RAHT).

hte points and is’'used attribute Region Adaptive Hierarchical Transform.

25.11 -~ Test bitstream LodRAHT_K_LGE

cation: The bitstream tests LoD with Lifting Transform with the point cloud which has one poir

multip

cation: The bitstream tests Region Adaptive Hierarchical Transform with the point cloudswhigch has

5 used

t with

5e: Check that the decoder can properly decede bitstreams which includes one point with mpultiple

cation: The bitstream tests Region Adaptive Hierarchical Transform with the point cloud whigch has

se: Check that the decoder can properly decode bitstreams which includes one point with multiple

t with

le’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

Specifjcation: The bitstream tests LoD with Lifting Transform with the point cloud which has 1

attrib

— at

tes.

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

Functijonal stage: Attribute coding in Main profile.

Purpo

se: Check that the decoder can properly decode bitstreams which includes 16 bits attributes

used attribute Region Adaptive Hierarchical Transform.

6.6.2.]

Specif
16 bit;

— at

P5.14  Test bitstream LodRAHT_N_LGE

attributes.

tr_coding_type is equal to 0 (RAHT).

Functjonal stage: Attribute coding in Main profile.

Purpo

e: Check that the decoder can properly decode bitstreams which includes 16 bits attributes

used dttribute Region Adaptive Hierarchical Transform.

6.6.2.25.15 Test bitstream LodRAHT O LGE
Specifjcation: The bitstream tests LoD with Lifting Transform with the point cloud which has 1
attribiites.

— at

tr_coding_type is equal to' 2 (LoD with Lifting Transform).

Functjonal stage: Attribute’coding in Simple profile.

Purpo

5e: Check that'the decoder can properly decode bitstreams which includes 16 bits attributes

used attribute Region Adaptive Hierarchical transform.

6.6.2.]

2 5.165- Test bitstream LodRAHT_P_LGE

Specif]

16 bits attributes.

— attr_coding_type is equal to 0 (RAHT).

Functional stage: Attribute coding in Simple profile.

6 bits

and is

cation: The bitstream tests Region Adaptive Hierarchical' Transform with the point cloud whigch has

and is

6 bits

and is

cation: The bitstream tests Region Adaptive Hierarchical Transform with the point cloud which has

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.

Functional stage: Attribute coding in Simple profile.

Purpo
sortin

6.6.2.]

Specif
based

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

Purpo
sortin

6.6.2.]

Specif]
based

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

lod_max_levels_minus1 is equal to 0.

at

P
P

at
lo
at
1
1

at
lo

at]

H 1 A | Llod s 1 1
I_CdIlluIllitdl_Ul'utll_UClldUICTU 15 C\{l«lal LU 1.
ed_intra_lod_search_range is equal to -1.

ed_intra_min_lod is equal to 0.

e: Check that the decoder can properly decode bitstreams which has single detail level and N
b enabled.

6.2 Test bitstream SLOD_B_LGE

cation: The bitstream tests single detail level in LoD with Predicting Transform with Morton
sorting enabled.

kr_coding_type is equal to 1 (LoD with Predicting Transform).
H_max_levels_minusl1 is equal to 0.
tr_canonical_order_enabled is equal to 1.
ed_intra_lod_search_range is equal to -1.

ed_intra_min_lod is equal to 0.

e: Check that the decoder can properly decode bitstreams which has single detail level and N
b enabled.

6.3 Test bitstreamySLOD_C_LGE

cation: The bitstream tests single detail level in LoD with Predicting Transform with Morton
sorting disabled

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

H_max-levels_minusl is equal to 0.

lorton

order-

lorton

order-

tr-canonical order enabled is equal to 0.

pred_intra_lod_search_range is equal to -1.

pred_intra_min_lod is equal to 0.

Functional stage: Attribute coding in Simple profile.

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

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

— 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 0.

— pred_intra_lod_search_range is equal to -1.

— pred_intra_min_lod is equal to 0.
Functjonal stage: Attribute coding in Main profile and Dense profile.

Purpoge: Check that the decoder can properly decode bitstreams which has single detail1eével and Morton
sorting disabled.

6.6.2.27 Number of LoDs (NumLOD)

6.6.2.27.1 Test bitstream NumLOD_A_LGE

Speciffcation: The bitstream exercises the range of number of the detail levels. The bitstream tests|single
detail Jevel in LoD with Predicting Transform. Morton order-basedssorting is enabled.

— atfr_coding_type is equal to 1 (LoD with Predicting Transform).
— lofd_max_levels_minus1 is equal to O.

— atftr_canonical_order_enabled is equal to 1.

— pred_intra_lod_search_range is equal to -1.

— pred_intra_min_lod is equal to 0.

Functjonal stage: Attribute coding in Simple profile.

Purpoge: Check that the decoder can properly decode bitstreams which has single detail level.

6.6.2.27.2 Test bitstream NumEOD_B_LGE

Specifjcation: The bitstream’exercises the range of number of the detail levels. The bitstream tests|single
detail Jevel in LoD witlCRredicting Transform. Morton order-based sorting is enabled.

— atfr_coding_type-is equal to 1 (LoD with Predicting Transform).
— lofd_max_levels_minus1 is equal to 0.

— atfr_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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6.6.2.27.3 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.]

Specif
levels

— at

— lo

27.4 Test bitstream NumLOD_D_LGE

n LoD with Lifting Transform. Morton order-based sorting is disabled.
tr_coding_type is equal to 2 (LoD with Lifting Transform).

l_max_levels_minusl1 is equal to 5.

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

Purpo

6.6.2.]

Specif
detail

— at

— lo

5e: Check that the decoder can properly decode bitstreams which“has six detail levels.

27.5 Test bitstream NumLOD_E_LGE

cation: The bitstream exercises the range of number.of the detail levels. The bitstream tests
[evels in LoD with Predicting Transform. Morton orderbased sorting is disabled.

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

d_max_levels_minusl is equal to 11.

Functijonal stage: Attribute coding in Simple profile.

Purpo

6.6.2.]

Specif
detail

— at

— lo

e: Check that the decoder can preperly decode bitstreams which has twelve detail levels.

7.6 Test bitstream NumLOD_F_LGE

cation: The bitstream éxercises the range of number of the detail levels. The bitstream tests
levels in LoD with Lifting Transform. Morton order-based sorting is disabled.

tr_coding_type iSlequal to 2 (LoD with Lifting Transform).

d_max_levels/minusl1 is equal to 11.

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

Purpo

e:/Check that the decoder can properly decode bitstreams which has twelve detail levels.

cation: The bitstream exercises the range of number of the detail levels. The bitstream tests six detail

fwelve

rwelve

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.

— at

tr_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.

— atftr_coding_type is equal to 2 (LoD with Lifting Transform).
— lofd_decimation_mode is equal to 1 (Periodic subsampling).

— lofd_sampling_period_minus2 is equal to [2,2,2,2,2,1,1,1,1,1,1,1].

Funct

Purpoge: Check that the decoder can properly decode bitstreams which has different sampling per

each

6.6.2.]

Specif

Transform. The bitstream exercises on range of sampling periods

— af
— lo

— lo

Functjonal stage: Attribute coding in Simple profile.

Purpo
genersa

6.6.2.]

Specif

Transform. The bitstream éxercises on range of sampling period.

— af
— lo

— lo

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

tail level with the periodic subsampling-based LoD generation.

8.3 Test bitstream DecLOD_C_LGE

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

tr_coding_type is equal to 2 (LoD with Lifting Transform):
1_decimation_mode is equal to 1 (Periodic subsampling).

_sampling_period_minus2 is equal to 0.

e: Check that the decoder can propetly decode bitstreams which the periodic subsampling-basg
tion is enabled.

28.4 Test bitstream DecLOD.D_LGE

cation: The bitstream tises Periodic subsampling to generate detail levels levels in LoD with

tr_coding_type is-equal to 2 (LoD with Lifting Transform).
1_decimation_mode is equal to 1 (Periodic subsampling).

_sampling_period_minus2 is equal to 0.

Funct1ona1 stage: Attribute coding in Main profile and Dense profile.

od for

Lifting

ed LoD

Lifting

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.

— at

tr_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.

Functi

onal 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.

— af
— lo

— lo

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

Purpo
genersa

6.6.2.]

Specif

Transform. The bitstream exercises on range of sampling periods

— af
— lo

— lo

Functjonal stage: Attribute coding in Simple profile.

Purpo
genersa

6.6.2.]

Specif

Transform. The bitstream éxercises on range of sampling period.

— af
— lo

— lo

tr_coding_type is equal to 2 (LoD with Lifting Transform).
_decimation_mode is equal to 1 (Periodic subsampling).

_sampling_period_minus2 is equal to 2.

e: Check that the decoder can properly decode bitstreams which the perigdic’subsampling-bas¢
tion is enabled.

8.7 Test bitstream DecLOD_G_LGE

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

tr_coding_type is equal to 2 (LoD with Lifting Transform):
1_decimation_mode is equal to 1 (Periodic subsampling).

_sampling_period_minus2 is equal to 6.

e: Check that the decoder can propetly decode bitstreams which the periodic subsampling-basg
tion is enabled.

8.8 Test bitstream DecLOD-H_LGE

cation: The bitstream tises Periodic subsampling to generate detail levels levels in LoD with

tr_coding_type is-equal to 2 (LoD with Lifting Transform).
1_decimation_mode is equal to 1 (Periodic subsampling).

_sampling_period_minus2 is equal to 6.

Funct1ona1 stage: Attribute coding in Main profile and Dense profile.

ed LoD

Lifting

ed LoD

Lifting

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).

— lofd_max_levels_minusl is equal to 11.
— lof_initial_dist_log2 is equal to 0.
— lof_dist_log2_offset_present is equal to 0.

— aps_scalable_enable_flag is equal to 0.

Functional stage: Attribute coding in Dense profile.

Purpoge: Check that the decoder can properly decode bitstreams in which.distance-based LoD gene

methdd is enabled.

6.6.2.29.2 Test bitstream DisLOD_B_XidianUniv

Specifjcation: The bitstream tests distance-based decimation_meéthod used to generate detail level
bitstr¢am exercises on range of LOD initial distance and slice LOD distance offset in LoD with

Transform. LOD initial distance sets to 6 and slice LOD distance offset presence equal to off.
— atfr_coding_type is equal to 2 (LoD with Lifting Transform).

— lof_decimation_mode is equal to 0 (No decimation).

— lofd_max_levels_minusl is equal to 11.

— lof_initial_dist_log2 is equal to 6.

— lof_dist_log2_offset_present isiequal to 0.

— aps_scalable_enable_flag js'equal to 0.

Functjonal stage: Attribute.coding in Dense profile.

Purpoge: Check that the’decoder can properly decode bitstreams in which distance-based LoD gene

methdd is enableds

6.6.2.29.3 Testbitstream DisLOD_C_XidianUniv

Specifjcation: The bitstream tests distance-based decimation method used to generate detail level
bitstréamiexercises on range of LOD initial distance and slice LOD distance offset in LoD with

ration

s. The
Lifting

ration

s. The

ifting

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 ipitiat distance and stice stance offset. initiat distance sets and slice istance
preserpce to 0.
— atfr_coding_type is equal to 2 (LoD with Lifting Transform).

Functjonal stage: Attribute coding in Dense profile.

lo
lo
lo

lo

ap

Purpo
metho

6.6.2.]

Specif]
bitstre
LoD in
preser

at]
lo
lo
lo

lo

ap

_decimation_mode is equal to 0 (No decimation).
l_max_levels_minusl1 is equal to 0.
d_initial_dist_log2 is equal to 0.
_dist_log2_offset_presentis equal to 0.

s_scalable_enable_flag is equal to 0.

e: Check that the decoder can properly decode bitstreains in which distance-based LoD gend
d is enabled.

29.5 Test bitstream DisLOD_E_XidianUniv

cation: The bitstream tests distance-based’decimation method used to generate detail level

itial distance and slice LoD distance offset. LoD initial distance sets to 6 and slice LoD distance
ce equal to off.

tr_coding_type is equal to 2 (LoD-Wwith Lifting Transform).
_decimation_mode is equalto 0 (No decimation).
l_max_levels_minustis-equal to 0.
1_initial_dist_log2i5’equal to 6.

1_dist_log2 ©ffset_presentis equal to 0.

s_scalable/ enable_flag is equal to 0.

Funct

ondl stage: Attribute coding in Dense profile.
Purpo%mmﬂ—mﬁﬁrﬁmﬁm_se: €CK 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

offset

ration

s. The

am tests single level of details in LoD with Lifting Transform. The bitstream exercises on range of

offset

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_minus1 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.

Purpo
metho

6.6.2.]
Specif]
bitstrg

LoD in
and sl

— at

— lo

— lo
— lo

€7 Check that the decoder can properiy decode bitstreams in which distance-based LoD gen
d is enabled.

29,7 Test bitstream DisLOD_G_XidianUniv

cation: The bitstream tests distance-based decimation method used to generate’detail level

itial distance and slice LoD distance offset with scalable attribute coding enabled. LoD initial di
ce LoD distance offset presence equal to off.

tr_coding_type is equal to 2 (LoD with Lifting Transform).
_decimation_mode is equal to 0 (No decimation).
l_max_levels_minusl1 is equal to 11.

d_initial_dist_log2 is equal to 0.
_dist_log2_offset_presentis equal to 0.
s_scalable_enable_flag is equal to 1.

om_qgp_mul_log2 is equal to 3.

Functjonal stage: Attribute coding in Dense profile.

Purpo
metho

6.6.2.]
Specif]
bitstre

LoD in
sets tg

— at

— lo

se: Check that the decoder can preperly decode bitstreams in which distance-based LoD gend
d is enabled.

29.8 Test bitstream DisLOD_H_XidianUniv

cation: The bitstream/ tests distance-based decimation method used to generate detail level

itial distance and-slice LoD distance offset with scalable attribute coding enabled. LoD initial di
6 and slice LoD distance offset presence equal to off.

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

H_decimation_mode is equal to 0 (No decimation).

ration

s. The

am tests single level of details in LoD with Lifting Transform. The bitstreani.eéxercises on range of

stance

ration

s. The

am tests single lével of details in LoD with Lifting Transform. The bitstream exercises on range of

stance

— lo

d_max_levels_minusl 1s 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.

— geom_qp_mul_log2 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).

— lof_decimation_mode is equal to 0 (No decimation).
— lofd_max_levels_minusl is equal to 11.

— lof_initial_dist_log2 is equal to 12.

— lof_dist_log2_offset_present is equal to 0.

— aps_scalable_enable_flag is equal to 1.

— gdom_qp_mul_log2 is equal to 3.

Functijonal stage: Attribute coding in Dense profile.

Purpoge: Check that the decoder can properly decode bitstreamsiin which distance-based LoD gend
methad is enabled.

6.6.2.30 LoD method: Block-based (CentLOD)

6.6.2.30.1 Test bitstream CentLOD_A_LGE

Specifjcation: The bitstream uses block-based LOD generation with scalable attribute coding enabled,

ration

When

scalablle attribute coding is enabled, block-baSed LOD generation shall be performed. The bitstream tests

with sfalable attribute coding enabled.

— atfr_coding_type is equal to 2 (LoD with Lifting Transform).
_scalability_enabled equaltto1.
Functional stage: Attribute coding in Main profile and Dense profile.

Purpoge: Check that theZdecoder can properly decode bitstreams in which scalable attribute coq
enabldd.

6.6.2.30.2 Testbitstream CentLOD _B_LGE

Specifjcation=The bitstream tests block-based LOD generation with scalable attribute coding disabled.

ling is

— atfrZcoding_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.

— lod_sampling_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.

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

lod_scalability_enabled equal to 0.

lo
lo

lo

d_initial_dist_log2 equal to 0.

H_sampling_period_minus2 equal to 2.

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

Purpo
enabld

6.6.2.!

Specif
bitstrg
distan

at
lo
lo
lo

lo

e: Check that the decoder can properly decode bitstreams in which block-based LOD general
d.

0.4 Test bitstream CentLOD _D_LGE

cation: The bitstream tests block-based LOD generation with initial spatial subsampling fact
am exercises on range of LoD initial distance with scalable ‘attribute coding disabled. LoD
ce sets to 6 and sampling period is equal to 4.

tr_coding_type is equal to 2 (LoD with Lifting Transform):
H_scalability_enabled equal to 0.

_decimation_mode equal to 2.

d_initial_dist_log2 equal to 6.

H_sampling_period_minus2 equal to:2.

Funct

onal stage: Attribute coding in Simple profile.

Purpoge: Check that the decodertean properly decode bitstreams in which block-based LOD genera
enabldd.

6.6.2.30.5 Test bitstream,CentLOD _E_LGE

Specifjcation: The bitstream tests block-based LOD generation with initial spatial subsampling fact
bitstr¢gam exercises on range of LoD initial distance with scalable attribute coding disabled. LoD
distanice sets tg 6‘and sampling period is equal to 4.

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

lod_scalahility enabled equalto 0

[tion is

r. The
initial

[tion is

r. The
initial

lod_decimation_mode equal to 2.

lod_initial_dist_log2 equal to 6.

lod_sampling_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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6.6.2.30.6 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.

Functjonal stage: Attribute coding in Simple profile.

Purpo
enabld

6.6.2.!

Specif
bitstrg
distan

Functjonal stage: Attribute coding in Maim profile and Dense profile.

Purpo
enabld

6.6.2.!

Specif
exerci

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.

lo

lo

at
lo
lo
lo

lo

at
lo

lo

d_initial_dist_log2 is equal to 12.

H_sampling_period_minus2 is equal to 2.

d.

80.7 Test bitstream CentLOD_G_LGE

cation: The bitstream tests block-based LoD generation with initid}l-spatial subsampling factq
am exercises on range of LoD initial distance with scalable attribute coding disabled. LoD
ce sets to 12 and sampling period is equal to 4.

tr_coding_type is equal to 2 (LoD with Lifting Transformy;
_scalability_enabled is equal to 0.

_decimation_mode is equal to 2.

d_initial_dist_log2 is equal to 12.

H_sampling_period_minus2 is equal to_2:

d.

80.8 Test bitstream, CentLOD_H_LGE

cation: The bitstream tests block-based LOD generation with sampling period. The bitg
Kes on range of sampling period with scalable attribute coding disabled. Sampling period is equ

tr_coding_type is equal to 2 (LoD with Lifting Transform).
1_scalability_enabled equal to 0.

dCdecimation_mode equal to 2.

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

r. The
initial

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

tream
hl to 2.

lod_initial_dist_log2 equal to O.

lod_sampling_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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6.6.2.30.9 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.

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

Purpo
enabld

6.6.2.!

Specif]
exerci

Functjonal stage: Attribute coding in Simple profile.

Purpo
enabld

6.6.2.!

Specif
exerci

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.

lo

at]
lo
lo
lo

lo

at
lo
lo

lo

H_sampling_period_minus2 equal to 0.

cation: The bitstream tests block-based LOD generation with samipling period. The bitsg
Kes on range of sampling period with scalable attribute coding disabled. Sampling period is equ

tr_coding_type is equal to 2 (LoD with Lifting Transform).
H_scalability_enabled equal to 0.

d_decimation_mode equal to 2.

H_initial_dist_log2 equal to 0.

H_sampling_period_minus2 equal to 6.

d.

80.11  Test bitstream CentLOD_K_LGE

cation: The bitstream'tests block-based LOD generation with sampling period. The bit{
ses on range of sampling period with scalable attribute coding disabled. Sampling period is equ

tr_coding_type-isiéqual to 2 (LoD with Lifting Transform).
1_scalability_enabled equal to 0.
_decimation_mode equal to 2.

Hcinitial_dist_log2 equal to 0.

e: Check that the decoder can properly decode bitstreams in which block-basedlzOD generation is
d.
80.10  Test bitstream CentLOD_]J_LGE

tream
h1 to 8.

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

tream
hl to 8.

lod_sampling_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.

Purpo
enabld

6.6.2.]
Specif
— at

— lo

5e: Check that the decoder can properly decode bitstreams in which scalable attribute dod
d.

$1.2 Test bitstream SL_A_LGE
cation: The bitstream tests with scalable attribute coding enabled.
tr_coding_type is equal to 2 (LoD with Lifting Transform).

H_scalability_enabled equal to 1.

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

Purpo
enabld

6.6.2.!

6.6.2.!

Specif
detern

se: Check that the decoder can properly decode bitstreams @ which scalable attribute coq
d.

82 Predictor Search-Inter LOD (PSInterLOD)
2.1 Test bitstream PSInterLOD_A_LGE
hine nearest neighbours for prediction between detail levels.

ed_inter_lod_search_range equal to*};which means full range search enabled

ed_intra_lod_search_range equalto 0.

Functjonal stage: Attribute codingin Simple profile.

Purpo
enabld

6.6.2.!

Specif
deterr

e: Check that the decoder can properly decode bitstreams in which inter LoD predictor sed
d.

2.2 Test bitstream PSInterLOD_B_LGE

hine nearest neighbours for prediction between detail levels.

ed_inter_lod_search_range equal to -1, which means full range search enabled

ling is

ling is

cation: The bitstream uses inter LoD predi¢tor search. The bitstream tests with full search range to

irch is

cation: The& bitstream uses inter LoD predictor search. The bitstream tests with full search range to

— 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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6.6.2.32.3 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.

Functi

onal 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.]
Specif
— py
— py

Functjonal stage: Attribute coding in Main profile.

Purpo
enablg

6.6.2.!

Specif
bitstrg
neares

Maxinmum nearest neighbour range is equal to 5.

— lo
— py
— py
— py

82.4 Test bitstream PSInterLOD_D_LGE
cation: The bitstream exercises inter LoD predictor search range.
ed_inter_lod_search_range equal to 60000.

ed_intra_lod_search_range equal to 0.

e: Check that the decoder can properly decode bitstreams in which inter LoD predictor sed
d.

2.5 Test bitstream PSInterLOD_E_LGE

cation: The bitstream uses inter LoD predictor search with scalable attribute coding enable
am tests with scalable attribute coding enabled. Whenyscalable attribute coding is enabled, maj
t neighbour range used to limit the distance of;the point registered as neighbour is speg

H_scalability_enabled equal to 1.
ed_max_range_minus1 equal to 4.
ed_inter_lod_search_range equal-to:<1, which means full range search enabled.

ed_intra_lod_search_range equal to 0.

Funct

Purpoge: Check that the decoder can properly decode bitstreams in which inter LoD predictor sear

scalab

6.6.2.!

Specif
bitstrg
neare;

onal stage: Attribute coding in Dense profile.

e attribute coding.is’enabled.

82.6 Test bitstream PSInterLOD_F_LGE

cationi-THe bitstream uses inter LoD predictor search with scalable attribute coding enable
anyexercises maximum nearest neighbour range when scalable attribute coding is enabled. Ma}
taneighbour range is equal to 1.

irch is

d. The
(imum
cified.

th and

d. The
(imum

— lod_scalability_enabled equal to 1.

— pred_max_range_minusl 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_minusi equai to 7.

— pred_inter_lod_search_range equal to -1, which means full range search enabled.
— pred_intra_lod_search_range equal to 0.

Functjonal stage: Attribute coding in Dense profile.

Purpoge: Check that the decoder can properly decode bitstreams in which inter LoD predictor sear

scalab
6.6.2.]

6.6.2.!

Specif
exerci

— lo

Functjonal stage: Attribute coding in Dense profile.

Purpo

6.6.2.!

Specif
exerci

— lo

e attribute coding is enabled.
83 Predictor Search-Intra LOD (PSIntraLOD)

3.1 Test bitstream PSIntraLOD_A_Panasonic

cation: The bitstream test (pred_intra_min_lod=0, which-meéans intra prediction on for all layef
se range of pred_intra_lod_search_range with lod_scalability_enabled off.

ed_intra_min_lod equal to 0.
ed_intra_lod_search_range equal to 2.

1_scalability_enabled equal to 0.

ce: Check that the decoder can prioperly decode bitstreams which is used predictor search for inty

3.2 Test bitstream PSIntraLOD_B_Panasonic

cation: The bitstream-test (pred_intra_min_lod=0, which means intra prediction on for all layef
ce range of pred_intraZlod_search_range with lod_scalability_enabled on.

ed_intra_min dod“equal to 0.
ed_intra_lod-'search_range equal to 154716 (for selected test stream).

1_scalability_enabled equal to 1.

Functional stage: Attribute coding in Dense profile.

th and

s) and

a LOD.

s) and

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

6.6.2.33.3 Test bitstream PSIntralLOD_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.

— predintraminded-equalte2-

— pred_intra_lod_search_range equal to 128.

— lof_scalability_enabled equal to 1.

Functjonal stage: Attribute coding in Dense profile.

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

6.6.2.33.5 Test bitstream PSIntraLOD_E_Panasonic

Specifjcation: The bitstream test (pred_intra_min_lod >0) and exercise~srange of pred_intra_lod_sparch_
range with lod_scalability_enabled off.

— pred_intra_min_lod equal to 4.

— pred_intra_lod_search_range equal to 2.

— lof_scalability_enabled equal to 0.

Functjonal stage: Attribute coding in Dense profile.

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

6.6.2.33.6 Test bitstream PSIntraLOD_E-Panasonic

Specifjcation: The bitstream test (pred_intra_min_lod >0) and exercise range of pred_intra_lod_sparch_
range with lod_scalability_enabled‘on:

— pred_intra_min_lod equalte-8.
— pred_intra_lod_search.range equal to 154716 (for selected test stream).

— lof_scalability_enabled equal to 1.

Functjonal stage:\Attribute coding in Dense profile.

Purpoge: Cheek'that the decoder can properly decode bitstreams which is used predictor search for intrja 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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