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The latest 3GPP TR 26.995 document relies on the use of Bjontegaard measurements, i.e. BD-rate, for the objective characterization of different video coding specifications. Such measurements, to be reliable and to be properly computed, require that the metric under test, e.g., PSNR Y/U/V, MS-SSIM, VMAF, etc., follows a strictly monotonic behavior, i.e., that the metric is increasing when a higher bitrate (or correspondingly a lower quantization parameter target) is used. A non-monotonic behavior of a metric does not allow the proper computation of the area difference between the two curves and thus the resulting BD-rate metric may be invalid. 
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[bookmark: _Ref83562285]Figure 1.PSNR-V behavior for the S3-A53 sequence and under the S3-SCC-02 test scenario. It can be observed that in this case the HEVC SCC anchor does not produce a monotonic behavior.
[bookmark: _Toc83255000][bookmark: _Toc83250667][bookmark: _Toc83250728][bookmark: _Toc83226876][bookmark: _Toc83255001][bookmark: _Toc83250668][bookmark: _Toc83250729][bookmark: _Toc83226877][bookmark: _Toc83227092][bookmark: _Toc83228390][bookmark: _Toc83254351][bookmark: _Toc83255002][bookmark: _Toc83250669][bookmark: _Toc83250730][bookmark: _Toc83226878][bookmark: _Toc83227093][bookmark: _Toc83228391][bookmark: _Toc83254352][bookmark: _Toc83255003][bookmark: _Toc83250670][bookmark: _Toc83250731][bookmark: _Toc83226879][bookmark: _Toc83227094][bookmark: _Toc83228392][bookmark: _Toc83254353][bookmark: _Toc83255004][bookmark: _Toc83250671][bookmark: _Toc83250732][bookmark: _Toc83226880][bookmark: _Toc83227095][bookmark: _Toc83228393][bookmark: _Toc83254354][bookmark: _Toc83255005][bookmark: _Toc83250672][bookmark: _Toc83250733][bookmark: _Toc83226881][bookmark: _Toc83227096][bookmark: _Toc83228394][bookmark: _Toc83254355][bookmark: _Toc83255006][bookmark: _Toc83250673][bookmark: _Toc83250734][bookmark: _Toc83226882][bookmark: _Toc83227097][bookmark: _Toc83228395][bookmark: _Toc83254356][bookmark: _Toc83255007][bookmark: _Toc83250674][bookmark: _Toc83250735][bookmark: _Toc83226883][bookmark: _Toc83227098][bookmark: _Toc83228396][bookmark: _Toc83254357][bookmark: _Toc83255008][bookmark: _Toc83250675][bookmark: _Toc83250736][bookmark: _Toc83226884][bookmark: _Toc83227099][bookmark: _Toc83228397][bookmark: _Toc83254358][bookmark: _Toc83255009][bookmark: _Toc83250676][bookmark: _Toc83250737][bookmark: _Toc83226885][bookmark: _Toc83227100][bookmark: _Toc83228398][bookmark: _Toc83254359][bookmark: _Toc83255010][bookmark: _Toc83250677][bookmark: _Toc83250738][bookmark: _Toc83226886][bookmark: _Toc83227101][bookmark: _Toc83228399][bookmark: _Toc83254360][bookmark: _Toc83255011][bookmark: _Toc83250678][bookmark: _Toc83250739][bookmark: _Toc83226887][bookmark: _Toc83227102][bookmark: _Toc83228400][bookmark: _Toc83254361][bookmark: _Toc83255012][bookmark: _Toc83250679][bookmark: _Toc83250740][bookmark: _Toc83226888][bookmark: _Toc83227103][bookmark: _Toc83228401][bookmark: _Toc83254362][bookmark: _Toc83255013][bookmark: _Toc83250680][bookmark: _Toc83250741][bookmark: _Toc83226889][bookmark: _Toc83227104][bookmark: _Toc83228402][bookmark: _Toc83254363][bookmark: _Toc83255014][bookmark: _Toc83250681][bookmark: _Toc83250742][bookmark: _Toc83226890][bookmark: _Toc83227105][bookmark: _Toc83228403][bookmark: _Toc83254364][bookmark: _Toc83255015][bookmark: _Toc83250682][bookmark: _Toc83250743][bookmark: _Toc83226891][bookmark: _Toc83227106][bookmark: _Toc83228404][bookmark: _Toc83254365][bookmark: _Toc83255016][bookmark: _Toc83250683][bookmark: _Toc83250744][bookmark: _Toc83226892][bookmark: _Toc83227107][bookmark: _Toc83228405][bookmark: _Toc83254366][bookmark: _Toc83255017]We observed that, during the anchor generation process, there is at least one test case specified in TR 26.995 where such a behavior is observed. In particular, we have found that for test case S3-A53, and for the S3-SCC-02 test scenario, the SCM8.8 encoder does not exhibit a monotonic behavior (Figure 1). As illustrated in Figure 1 and also in Table 1 the PSNR-V value for QP 32 (50.66631dB) is lower than that for QP=37 (50.99103dB). Due to this non-monotonicity issue, it is not possible to calculate the BD-Rate value for the PSNR-V metric for this sequence in relationship to the SCC anchor and for any of the coding specifications under test. This would obviously also have an impact on any average numbers across all sequences. There is also no guarantee that there will not be any other coding specification under test that will produce additional non-monotonic results.
How to handle non-monotonic metric results is still an open issue and we are aware that there is currently no perfect solution on how to deal with such scenarios. We instead would like to bring this issue to the attention of the group and recommend that the group mandates that when such cases occur during a test that such are highlighted in the results report that may be associated with  a tested codec. Such results should also be excluded from the overall BD-rate computation if somehow such are computed (it is our understanding that such computation may be incorrect and may be impacting unfairly the final overall results). 
[bookmark: _Ref83562406]Table 1. Detailed Bitrate-Distortion numbers for S3-A53-SCC
	key
	outputName
	fps
	qp
	bitrate (kbps)
	PSNR-Y
	PSNR-U
	PSNR-V
	JMSSSIM-Y
	vmaf

	S3-A53-265
	S3-A53-265.bin
	60
	22
	747326
	53.35448
	61.224
	61.07281
	0.999953302
	97.76821

	S3-A53-265
	S3-A53-265.bin
	60
	27
	507291.8
	48.63106
	57.1713
	55.08591
	0.999883849
	97.43525

	S3-A53-265
	S3-A53-265.bin
	60
	32
	318113.3
	43.74964
	55.14144
	50.66631
	0.999693473
	96.68821

	S3-A53-265
	S3-A53-265.bin
	60
	37
	189514.2
	38.78147
	54.10511
	50.99103
	0.999195009
	94.5875

	S3-A53-265
	S3-A53-265.bin
	60
	42
	114004.2
	34.01104
	50.69054
	48.50772
	0.997756581
	89.69621


Below is the list of commands used to reproduce this test case. We would also like to ask the group to confirm that these commands are correct. The test result, including the encoded bitstreams and resulting logs, can be provided if needed.
# encode
TAppEncoder-SCM8.8 -c s3-scc-02.cfg -i TextMixTransitions-4K-420-10bit.yuv -b S3-A53-265_32.bin --SourceWidth=3840 --SourceHeight=2160 --InputBitDepth=10 --InputChromaFormat=420 --FrameRate=60 --FramesToBeEncoded=600 --QP=32 --ConformanceWindowMode=1 --IntraPeriod=60
# decode
TAppDecoder-SCM8.8 -b S3-A53-265_32.bin -o S3-A53-265_32.yuv
# quality metric
HDRMetrics -p Input0File=TextMixTransitions-4K-420-10bit.yuv -p Input0Width=3840 -p Input0Height=2160 -p Input0BitDepthCmp0=10 -p Input0BitDepthCmp1=10 -p Input0BitDepthCmp2=10 -p Input0StartFrame=0 -p Input0FileHeader=0 -p Input0Rate=60 -p Input0SampleRange=0 -p Input0Interleaved=0 -p Input0Interlaced=0 -p Input0ColorSpace=0 -p Input0ChromaFormat=1 -p Input0ColorPrimaries=1 -p Input1File=S3-A53-265_32.yuv -p Input1Width=3840 -p Input1Height=2160 -p Input1BitDepthCmp0=10 -p Input1BitDepthCmp1=10 -p Input1BitDepthCmp2=10 -p Input1StartFrame=0 -p Input1FileHeader=0 -p Input1Rate=60 -p Input1SampleRange=0 -p Input1Interleaved=0 -p Input1Interlaced=0 -p Input1ColorSpace=0 -p Input1ChromaFormat=1 -p Input1ColorPrimaries=1 -p EnablehexMetric=1 -p EnablePSNR=1 -p EnableJVETPSNR=1 -p EnableWTPSNR=1 -p WeightTableFile=hdrTable.txt -p EnableSSIM=1 -p EnableMSSSIM=1 -p EnableJVETMSSSIM=1 -p MaxSampleValue=1020.0 -p EnableShowMSE=1 -p SilentMode=0 -p NumberOfFrames=600 -p LogFile= S3-A53-265_32_distortion.log >& S3-A53-265_32_hdrmetrics.log
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