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1 [bookmark: _Toc504713888]Introduction
During SA4#124 a new study item was agreed and approved during SA#100 in SP-230539 addressing “New Feasibility Study on Film Grain synthesis“. Objectives include:
1. Define motivating use cases and scenarios for the use of Film Grain synthesis in 5G video video services.
2. Document relevant existing Film Grain Synthesis technologies that are not included in 3GPP today.
3. Provide evaluation using HEVC of the benefits/drawbacks of corresponding solutions, including film grain characteristics SEI message (ITU-T H.274) including performance results, complexity and implementation aspects, interoperability, system integration, etc. following the example in TR26.955 based on selected scenarios.
4. Use the characterization framework in TR26.955 when possible and extend it when necessary, i.e. with subjective tests results.
5. Study and identify relevant UE requirements for consistent usability of the technology.
6. Collaborate with MPEG/JVET and other organizations to ensure broad interoperability across different ecosystems.
7. Identify relevant interoperability and system level aspects to potentially support Film Grain Synthesis.
8. Identify if any new normative work would be justified and if so, provide relevant conclusions.

This document predominantly addresses objectives 4, 5 and 6.
2 Proposed Scenario and evaluation framework
In order to evaluate the performance and justify potential benefits a qualitative and quantitative analysis on what would be the costs and benefits would be needed. 

In TR26.955, the characterization was based on typical scenarios. A scenario template is provided in Annex A. 
	#
	Parameter
	Definition

	1
	Scenario name
	

	2
	Motivation for the scenario
	

	3
	Description of the scenario
	

	4
	Supporting companies and 3GPP members
	

	5
	Source format properties
a. Spatial resolutions
b. Chroma Format
c. Chroma Subsampling
d. Aspect ratios
e. Frame rates
f. Colour space formats
g. Transfer Characteristics
h. Bit depth
i. Other signal properties
	

	6
	Encoding and decoding constraints and settings: Typical encoding constraints and settings such as
a. Relevant Codec and Codec Profile/Levels according to TS26.116 and TS26.511.
b. Random access frequency
c. Error resiliency requirements
d. Bitrates and quality requirements
e. Bitrate parameters (CBR, VBR, CAE, HRD parameters)
f. ABR encoding requirements (switching frequency, etc.)
g. Latency requirements and specific encoding settings
h. Encoding context: real-time encoding, on device encoding, cloud-based encoding, offline encoding, etc.
i. Required decoding capabilities
	

	7
	Performance Metrics and Requirements
a. A clear definition on how the performance needs to be evaluated including metrics, etc addressing the main KPIs of the scenario. 
b. Objective measures such as PSNR, VMAF, etc, may be used.
c. Subjective evaluation is not excluded and may be done, but needs commitment
	

	8
	Interoperability Considerations for the application
a. Streaming with DASH/HLS/CMAF
b. RTP based delivery
	

	9
	Test Sequences
a. A set of selected test sequences that are provided by the proponents in order to do the evaluation. They should cover a set of source format properties
	

	10
	Detailed test conditions:
a. Provides a proposal for detailed test conditions, for example based on a reference software together with the sequences and configuration parameters.
	

	11
	External Performance data
	

	12
	Additional Information
	



An independent scenario for FGS may be defined.

In order to kick off evaluation, initial focus should be on 
1. 5 Source format properties
2. 7 Performance Metrics and Requirements
3. 9 Test Sequences
4. 10 Detailed test conditions
Note that the evaluation does not necessarily have to be as detailed as in TR 26.955, relying on external performance data is good. However, it should be possible to understand if and how the information fits into the 3GPP relevant use cases. Repeatability should also be considered. If JVET completes such an evaluation, this would be preferable.
3 Considerations on UE requirements
In a possible specification for requirements, what could be done is the following: 
· 3GPP Film grain synthesis reference process (possibly by reference to JVET)
· Process to verify "not having perceptually significant differences" to 3GPP Film grain synthesis reference process (possibly by reference to JVET)
· Receiver Requirements: 
· Either
· 3GPP Film grain synthesis reference process implemented, or
· not having perceptually significant differences to 3GPP Film grain synthesis reference process
· making sure that available receiver implementations meet the receiver requirements
· In 3GPP, this could be a new specification or an Annex to an existing specification TS 26.116

Preferably, this work is driven and completed by JVET. An LS should be sent to JVET to ask for the expected process and timeline JVET
4 Proposal
It is proposed that 
· To focus on a scenario that is simple based on clause 2
· To take into account the Considerations of the UE Requirements in clause 3
· An LS is sent to JVET in order to rely on the work done there
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