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1 Introduction
This contribution defines two operation points for V-PCC, named “3GPP V-PCC Simple” and “3GPP V-PCC Packed”, respectively, to address different target applications and scenarios using V3C V-PCC.
The parameters for these operation points are restrictions and additional requirements applied to MPEG-defined V-PCC profiles. 

2 Background
A fairly complete description of the V-PCC codec released by the MPEG 3D Graphics and Haptics coding group is available in [2] which describes the tools and encoding strategies utilized by the V3C codec and is helpful in understanding the implementation of the V-PCC standard [1].

A performance analysis done in the SMPTE Motion Imaging Journal [3] provides a comparative study on the combination of different V-PCC tools and gives conclusions in terms of objective and subjective tests while comparing different profiles. Faithful reconstruction results can be obtained with only one map for the current atlas and by activating the Point Local Reconstruction and the Occupancy Synthesis with Patch Border Filtering tools. The eight direction improves the visual quality of the reconstructed point cloud by capturing more points during the projection phase of the encoding. The proposed operating points in this document and attached pCR are informed from this analysis [3].

Since the publication of [3], the tool “packed video” has been added by MPEG MIV Community. V-PCC directly benefits from that tool as the structure a V3C bitstream is shared between V-PCC and MIV. This allows devices that limit the number of parallel hardware decoder instantiations, to perform a V-PCC decoding using only one video decoder instead of three.

3 Proposal
The changes included in this pCR are proposed to be included in the MeCAR TS in a new section 7.1.3

Start of Change 1
References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TR 26.928: "Extended Reality (XR) in 5G".
[3]	3GPP TR 26.998: "Support of 5G glass-type Augmented Reality / Mixed Reality (AR/MR) devices".
[4]	3GPP TR 26.857: "5G Media Service Enablers".
[5]	Khronos, "The OpenXR Specification", https://registry.khronos.org/OpenXR/specs/1.0/html/xrspec.html…
[6]	ISO/IEC 23090-5:2023(2E), Information technology — Coded Representation of Immersive Media — Part 5: Visual Volumetric Video-based Coding (V3C) and Video-based Point Cloud Compression (V-PCC)
End of Change 1

Start of Change 2 NEW CLAUSE

7.1.3 	Volumetric decoding Capabilities
This clause applies to device type 3 “XR phone” and device type 4 “XR HMD”.
The underlying 2D video codecs are specified in 7.1.1.

7.1.3.1 V-PCC Simple Operation Point
This clause adds V3C restrictions to the functionalities offered in the V3C and V-PCC standard [6]. 

3GPP V-PCC Simple defines a simple operation point giving operators the opportunity to target different applications and devices including performance/complexity tradeoff and tools that preserve the creative intent of the content creator.

A Bitstream conforming to the 3GPP V-PCC Simple operation point shall conform to the MPEG AVC Progressive High V-PCC extended Rec2 or MPEG HEVC Main10 V-PCC extended Rec2 profile with the following additional restrictions and requirements:
· The ptl_tier_flag shall be set to 0.
· The value of ptl_profile_codec_idc shall be either 0 or 1 with the codec level profiles defined in section 7.1.1.
· The value of ptl_profile_toolset_idc shall be 1.
· The value of ptl_profile_reconstruction_idc shall be 2.
· The value of ptl_level_idc shall be 30.

A Bitstream conforming to the 3GPP V-PCC Simple operation point shall contain only texture attributes and there shall be at least one such attribute. Hence, for a bitstream conforming to this operation point, the following applies:
· The vps_attribute_present_flag shall be set to 1.
· The value of ai_attribute_type_id shall be 0.
· The value of ai_attribute_dimension_minus1 shall be 2.
· The value of ai_attribute_dimension_partitions_minus1 shall be 0.

A bitstream conforming to this operation point shall include full RGB range for the geometry video component.

In addition, the following also applies to a bitstream conforming to the 3GPP V-PCC Simple operation point:
· The value of asps_map_count_minus1 shall be 0.
· [bookmark: _Hlk135124690]The vps_auxiliary_video_present_flag shall be set to 0.

Type 3 and Type 4 receivers conforming to the 3GPP V-PCC Simple operation point shall support decoding and rendering 3GPP V-PCC Simple operation point bitstreams.

Type 3 and Type 4 receivers conforming to the 3GPP V-PCC Simple operation point shall support all Receiver requirements in this clause.

7.1.3.2 V-PCC Packed Operation Point
To address UE with limited capabilities, and notably when a single decoder instantiation may be suitable, a packed operating point is defined.

A Bitstream conforming to the 3GPP V-PCC Packed operation point shall conform to the 3GPP V-PCC Simple operation point defined in 7.1.3.1 with the following additional restrictions and requirements:
· The vps_packed_video_present_flag shall be set to 1.
· The vps_occupancy_video_present_flag, vps_geometry_video_present_flag, and vps_attribute_video_present_flag shall all be set to 0.

The packed video component in a bitstream conforming to the 3GPP V-PCC Packed operation point shall include patch data for occupancy and geometry V3C components along with patch data for one V3C texture attribute component.

Hence, for a bitstream conforming to the 3GPP V-PCC Packed operation point, the following applies:
· The pin_occupancy_present_flag, pin_geometry_present_flag, and pin_texture_present flag shall all be set to 1.
· The value of pin_attribute_count shall be 1.
· The value of pin_attribute_type_id shall be 0
· The value of pin_attribute_dimension_minus1 shall be 2.

Type 3 and Type 4 receivers conforming to the 3GPP V-PCC Packed operation point shall support decoding and displaying 3GPP V-PCC Packed operation point bitstreams.

Type 3 and Type 4 receivers conforming to the 3GPP V-PCC Packed operation point shall support all Receiver requirements in this clause.

End of Change 2
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