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Abstract
This contribution suggests modifying the lambda in rate-distortion optimization for the GOP-based RPR comparison point in the CfP draft by setting the VTM configuration parameter BIM equal to 2. The lambda is then reduced for CTUs that are likely to be used for prediction of other pictures and increased for other CTUs. Doing so the encoding spends more effort to reduce the distortion for CTUs that are predicted to be important.
The BD-rate impact of that on the CfE test set using same QP settings as the VTM anchor, but here using the latest VTM version 23.14 as the anchor and test, where GOPBasedRPR is enabled for both, and additionally enabling BIM=2 for the test:

	
	wPSNR
	PSNR

	
	Y
	U
	V
	Y
	U
	V

	HDR_RA_UHD
	-1.35%
	-8.77%
	-7.64%
	-3.26%
	-5.80%
	-16.63%

	HDR_RA_8Kcrop
	-0.76%
	-1.03%
	0.20%
	-2.51%
	-0.05%
	2.06%


 
	
	Y
	U
	V

	SDR_RA_UHD
	-0.58%
	0.18%
	1.02%

	SDR_RA_HD
	-1.33%
	1.71%
	0.29%

	UGC_RA_HD
	-0.35%
	-4.64%
	-4.45%

	SDR_LD_HD
	-1.86%
	1.20%
	-0.40%

	Gaming_LD_HD
	-4.49%
	-0.15%
	-0.41%


It is suggested to consider setting BIM=2 for the GOP-based RPR comparison point in the draft CfP.
Introduction
Proposals to the CfP [1] may contain technology that may inherently deploy lower resolution representations and inherently locally optimize coding. For those reasons it makes sense to setup the reference codec [2] in a favorable way using the existing standard with corresponding encoder-only tools such as GOP-based RPR and Block Importance Mapping (BIM).
GOP-based RPR has shown to be able to improve coding efficiency especially at lower bitrates for both random access configuration and low-delay configuration by selecting encoding in reduced resolution [3].
Block Importance Mapping (BIM) has shown to be able to improve coding efficiency at a wide range of bitrates for both random access and low-delay configurations by reducing distortion of areas that are likely to be used for prediction [4]. 
Both methods are further described in the algorithm description of the VVC reference software [5]. 
Proposal
To further improve the GOP-based RPR comparison point in the draft CfP it is suggested to enable Block Importance Mapping (BIM) with the VTM configuration parameter BIM=2. With this setting BIM can increase the importance of CTUs, that are likely to be used for prediction by other pictures, by adjusting lambda for the CTU in rate distortion optimization. 
Results
The BD-rate impact of enabling BIM=2 on top of using GOP-based RPR both using VTM-23.14 on same QP settings as was used for the VTM anchor in the CfE [6].
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	SDR_RA_UHD
	-0.58%
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Below BD-rate impact of enabling both GOP-based RPR and BIM=2 versus VTM-23.14 on same QP settings as was used for the VTM anchor in the CfE:
	
	wPSNR
	PSNR
	
	 

	
	Y
	U
	V
	Y
	U
	V
	EncT
	DecT

	HDR_RA_UHD
	-7.67%
	-28.19%
	-31.81%
	-3.26%
	-5.80%
	-16.63%
	91%
	69%

	HDR_RA_8Kcrop
	-15.44%
	-19.55%
	-25.86%
	-8.34%
	-6.64%
	-8.67%
	86%
	55%



	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	SDR_RA_UHD
	-10.76%
	-22.09%
	-18.83%
	84.5%
	52.4%
	66.1%
	91.6%

	SDR_RA_HD
	-1.72%
	1.04%
	-0.86%
	99.1%
	95.4%
	99.4%
	104.5%

	UGC_RA_HD
	-1.55%
	-12.14%
	-12.98%
	100.4%
	87.0%
	96.6%
	106.8%

	SDR_LD_HD
	-6.00%
	-10.14%
	-11.22%
	97.3%
	77.9%
	95.5%
	107.4%

	Gamin_LD_HD
	-4.49%
	-0.15%
	-0.41%
	98.1%
	98.5%
	101.0%
	96.8%



Conclusions
Results on the CfE test set using same QP settings gives additional BD-rate savings if BIM=2 is enabled for the GOP-based RPR comparison point.
It is therefore suggested to consider setting BIM=2 for the GOP-based RPR comparison point in the draft CfP.
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