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Abstruct
The contribution proposes lossless attribute coding with scalable lilfting. The overhead of spatial scalability of lossless coding is evaluated with TMC13v10 software.

Introduction
Scalable lifting supports only lossy attribute coding in TMC13[1]. The requirement[4] says lossless attriburte coding is needed. In the contribution, the coding efficiency of lossless attribute coding(i.e. using predicting transform) with scalable lifting is evaluated.

Modification of Text and Software
Text
To syntax restriction is modified as follow in the text[2].
		else if (attr_coding_type <= 2) { 
	

			lifting_num_pred_nearest_neighbours_minus1
	ue(v)

			lifting_search_range_minus1
	ue(v)

			for( k = 0; k < 3; k++ )
	

				lifting_neighbour_bias_xyz[ k ]
	ue(v)

			if ( attr_coding_type  = =  2 )
	

			lifting_scalability_enabled_flag
	u(1)

			if ( lifting_scalability_enabled_flag )
	

				lifting_max_nn_range_minus1
	u(2)



Software
The software is pushed in below repository. The code was modified like as text modification.
 
http://mpegx.int-evry.fr/software/satoru.kuma/scalable-predLift.git

Experimental Result
The coding performance of proposal is compared under CTC condition. The reference is TMC13v10[1] with CTC[3]. The tested is modified software with qtbtEnabled=0 and --scalable_lifting_enabled_flag =1. The detail of config is also pushed in git. 

Table 1 shows CW result. Table 2 shows CY result. These results show that lossless coding with  scalability has roughly 2% over head against CTC anchor.


[bookmark: _Ref43808261]Table 1 bpip ratio of CW(lossless geometry, lossless attribute)
[image: ]


[bookmark: _Ref43808280]Table 2 End to End BD-TotalRate of CY(lossless geometry, near-lossless attribute)
[image: ]
Modification of N19376
[bookmark: _GoBack]In N19376[5],  j) spatial scalability is marked with (). Since G-PCC has supported spatial scalability, j) spatial scalability should be marked with  as below. 

‘()’ = Partly supported wrt w17889, ‘’ = Not supported)
	Requirements
	G-PCC

	a) Lossy compression
	

	b) Lossless geometry compression
	

	c) Lossless attribute compression
	

	d) Near-lossless geometry compression
	

	e) Near-lossless attribute compression
	

	f) Temporal variations
	

	g) Low latency
	

	h) Low complexity
	

	i) Temporal scalability
	()

	j) Spatial scalability
	

	k) Region-based scalability
	

	l) Quality scalability
	()

	m) Spatial random access
	

	n) Temporal random access
	

	o) Error resilience
	

	p) Parallel encoding and decoding
	



Conclusion
We propose that scalable lod is allowed to work with predicting transform to achive spatial scalability of lossless attribute coding on G-PCC.
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Cat1-A average 101.6% 100.0% 102.3%

Cat1-B average 101.3% 100.0% 103.7%

Cat3-fused average 101.3% 100.2% 102.4% 102.6%

Cat3-frame average 102.2% 101.0% 107.0%

Overall average 101.4% 100.1% 103.1% 105.3%

Class Sequence

CW_ai — lossless geometry, lossless attributes [all intra]
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Luma Chroma Cb Chroma Cr Reflectance Luma Chroma Cb Chroma Cr Reflectance

Cat1-A average 1.4% 1.5% 1.4% 1.4% 1.4% 1.4%

Cat1-B average 1.0% 1.2% 1.2% 1.0% 1.0% 1.0%

Cat3-fused average 1.4% 1.3% 1.3% 1.4% 1.4% 1.4% 1.4% 1.4%

Cat3-frame average 1.8% 2.0%

Overall average 1.2% 1.3% 1.3% 1.7% 1.2% 1.2% 1.2% 1.8%

Class Sequence
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CY_ai — lossless geometry, near-lossless attributes [all intra]

End-to-End BD

‑

TotalRate [%]


