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1 Introduction
An objective of the study item on AI/ML for Media (SP-220328) is to investigate the data traffic characteristics of AI/ML models for delivery over 5G systems, including whether there are any needs and potentials for data rate reduction. 
A method that can achieve such data rate reductions is the NNC standard ISO/IEC 15938-17:2022, which is provided by MPEG and already documented in the permanent document in clause 6. 

[bookmark: _GoBack]Concerning NNC, MPEG WG4 recently issued the output document MDS22894 [1], which reports different NNC use cases and achievable compression ratios. Although SA4 targets its own evaluation of compression methods, we believe that MPEG results are also of interest for 3GPP. They provide a comprehensive overview of scenarios where NNC can be applied and provide a rough estimate of achievable rate savings. Therefore, we propose to document these MPEG results in clause 8 of the permanent document. Proposed changes are shown in clause 2, which contains a table summarizing MPEG document MDS22894 [1]. This table is an extension of the table in [1], incorporating additional information from the same source.  

Proposed changes
1. Traffic characteristics
	Complete/Basic AI/ML model distribution
Examples of AI/ML model distribution
NNC use cases and validation results provided by MPEG WG4 
Table 1-1 shows examples of AI/ML model distribution using MPEG’s NNC standard. These results have been reported by MPEG for the verification of NNC in different use cases [1].  Compression rates are given in percent of the original models at working points that have approximately the same performance as the original models. More detailed information on the different applications can be found in the documents referenced in [1].


	Application
	Model / layer types 
	Datasets
	Metrics
	Codec
	Compression rate at transparent performance

	Image super-resolution
	SWINv2 (Vision transformers)
	DIV2K
	PSNR, SSIM, LPIPS
	NNCodec
	9-15%

	Image super-resolution
	EDSR (2D convolutions)
	DIV2K
	PSNR, SSIM, LPIPS
	NNCodec
	15% 

	Image restoration
	NAFNet (2D convolutions)
	GoPro
	PSNR
	NNCodec
	18% 

	Learned quality metric (LPIPS)
	AlexNet backbone (2D convolutions, fully connected)
	DIV2K
	LPIPS score
	NNCodec
	9%

	Image Compression
	Autoencoder, 2D convolutions
	CIFAR100

	PSNR, SSIM
	NCTM
	17%

	INVR (NERFs )
	DyNERF, MixVoxels
	CBABasketball, Mirror
	PSNR
	NCTM
	10-20% 

	Point cloud compression
	GRASP-Net (3D convolutions)
	MPEG test sequences
	D1/D2 PSNR
	NNCodec
	20%

	Visual object classification 
	VGG16, ResNet50, MobileNet v2 (2D convolutions, pooling, batch-normalisation, fully connected)
	ImageNet
	top-1, top-5
	NCTM
	3-12%

	Visual object classification
	SWIN  (vision transformers)
	MS COCO
	top-1
	NNCodec
	10-12%

	Object detection
	SWIN (vision transformers)
	ImageNet1K
	mAP
	NNCodec
	16% 

	Object detection 
	Yolo v3 (2D convolutions, pooling, batch-normalisation, fully connected)
	MS COCO
	F1
	NCTM
	10% 

	Acoustic scene classification
	convolutions, fully connected
	DCASE 2017 Task1 
	classification accuracy
	NCTM
	4%

	Recommender system
	Custom (feature embedding, fully connected) 
	MovieLens
	top-100
	NNCodec
	2-4% 

	Adaptive bitrate selection using reinforcement learning
	Pensieve (convolutions, fully connected)
	Pensive-Pytorch
	average reward
	NCTM
	20% 

	NLP
	BERT (transformer encoders)
	SQuAD
	F1
	NCTM
	15% 



Table 1-1: Application and verification of NNC in different use cases as reported by MPEG [1]. 

In summary, MPEG reports that some models can be compressed to 2% to 20% at transparent performance. According to [1], even greater bit rate reductions are possible when tolerating small performance reductions as a trade-off.
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