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1 Introduction
Contribution S4-060263 [1] provided results for service scenario B. Contribution S4-AHMVIC046 [2] provided initial results to verify the numbers provided in S4-060263. In this contribution additional results are provided.

2 System setup and parameters

The experiments performed were kept as similar as possible to those in S4-060263. The video codec used was JM 10.2. The video decoder error concealment algorithm used was copy from co-located blocks.

The following were kept identical

· Testing environment

· Channel configuration

· Test sequence and original source frame rate

· Bearers

· First 4 RTP packets were sent error free

The encoder configuration was kept as similar as possible. The following is a list of settings used.
· Modes: 16x16, 16x8, 8x16, 8x8

· Motion search range: 8

· RD-optimization was turned off

· Search range restriction was not used

· No slices were used. One RTP packet per frame

· Single I-frame / IDR at the beginning

· 5% RIR Intra MB per frame

· Constrained Intra prediction

· The frame rate used was fixed frame rate, i.e, variable frame rate was not used 

· Rate control was not used, instead constant QP encoding was performed

· Fast motion estimation and fast mode decision were turned off

3 Results

Four different combinations of test sequences and error traces were considered. These are shown in Table 1. The bugs_QCIF which has a original sampling rate of 25 fps was used with a frame skip of 1, i.e, only every other frame was provided to the encoder. The stunt_walk_friends sequence which has a original sampling rate of 15 fps was used with frame skip of 0. i.e., all frames were provided to the encoder.

	Case
	Sequence
	Error rate
	Bearer File name

	A
	bugs_QCIF
	0.5%
	PSC__128kbps_20ms_BLER_0_5.txt

	B
	bugs_QCIF
	1.0%
	PSC__128kbps_20ms_BLER_1_0.txt

	C
	stunt_walk_friends
	0.5%
	PSC__128kbps_20ms_BLER_0_5.txt

	D
	stunt_walk_friends
	1.0%
	PSC__128kbps_20ms_BLER_1_0.txt


Table 1: Bearer and error traces

The results obtained for the above cases with JM 10.2 are shown in Table 2. The results for the above cases from S4-060263 are shown in Table 3. For ease of comparison of the results between Tables 2 and 3, the four cases A,B,C,D are also indicated in Table 3.
	Case
	Bitrate
	AEP
	ADP
	SDEP
	SDDP
	PDVD
	PEANSD
	PDANSD

	A
	120.23
	30.20
	28.36
	3.01
	5.12
	28.76
	29.29
	24.47

	B
	120.23
	30.20
	26.95
	3.01
	6.00
	48.05
	29.29
	22.54

	C
	118.96
	31.79
	28.82
	1.36
	5.24
	36.19
	31.57
	24.48

	D
	118.96
	31.78
	24.78
	1.36
	6.47
	70.68
	31.57
	20.59


Table 2: AVC/JM10.2

	Case
	Bitrate
	AEP
	ADP
	SDEP
	SDDP
	PDVD
	PEANSD
	PDANSD

	27 (A)
	128
	32.06
	29.62
	7.69
	6.98
	31.08
	27.72
	25.34

	28 (B)
	128
	32.06
	27.78
	7.69
	6.48
	40.22
	27.72
	23.73

	17 (C)
	128
	30.91
	27.57
	3.27
	5.22
	32.99
	29.92
	24.19

	18 (D)
	128
	30.91
	24.91
	3.27
	5.49
	55.22
	29.92
	21.80


Table 3: Results from S4-060263

4 Discussion

4.1 Comparison of AEP metric
From Table 2 and 3 we observe that for the bugs sequence, JM achieves worse result by almost 2dB. While for stunt_walk_friends sequence JM achieves better result, by around 0.8 dB. The reason for JM achieving worse performance for the bugs sequence could be that the bugs sequence can be broadly classified into two classes (i) the initial part (from frame 1 to around frame 450) where the sequence consists of the bugs and grass blades, with camera zooming in and out and also having up-down panning, making this part of the sequence difficult to encode and (ii) the final part of the sequence (from around frame 450 to frame 793) which consists of slow left-right panning with most of the image consisting of plain textures of the sea and the sky, making this much easier to encode. The JM encoder does not provide functionality to select frames for encoding based on scene characteristics, hence it has to encode all frames in both the above classes, i.e., it has to encode equal fraction of difficult and easy to encode frames. However, the results in S4-060263 were created using a variable frame rate encoder with rate control, hence the encoder could selectively discard certain frames which are difficult to encode while still maintaining the average frame rate, i.e., it could discard more frames in the initial difficult part of the video sequence and encode more frames in the final easier part of the video sequence.
4.2 Consequences of variable frame rate encoding 
This difference of variable and constant frame rate encoding might explain the differences in the AEP obtained by the two encoders. However, this also makes it apparent that it is important to carefully choose the encoder parameters of the reference encoder used to create the performance requirement numbers. The use of a “variable frame rate - rate control” algorithm can result in the following situation:
Encoder A: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16…

Encoder B: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16…
This indicates the sequence of input frames to the two encoders A and B, the red ones are encoded by the respective encoder, while the black ones are dropped by the respective encoder. Notice that each of the encoders encode the same number of frames, twelve. However, they drop (not encode) a different subset of input frames. Hence, the frames considered for the AEP metric generation are different in the two cases, i.e., effectively the source for encoder A is different from that for encoder B. This obviously results in an “apples-to-oranges” comparison. The difference in effective input source is against the main idea to define common test sequences for VICPer TR which tries to enable apple-to-apple comparison.
Since the numbers in the VICPer TR will need to be achieved by all video codecs, it is important that a simple encoder setting be chosen to generate these numbers and sophisticated techniques are left to be used in product encoders.
4.3 Comparison of SDEP metric

Notice that the SDEP metric is significantly lower for the JM encoder when compared to the results in S4-060263. This effect can be explained due to the fact that when rate control is used, it is more difficult to maintain constant quality throughout the entire sequence, especially when the video source characteristics varies significantly during the video sequence. For the bugs sequence we observe that the SDEP is 7.69 dB for an encoder using rate control. For the case when constant QP is used the SDEP is 3.01 dB. However, these values are much lower for the stunt_walk_friends sequence. 
5 Conclusion

It is recommended that to generate the performance requirements numbers for the VICPer TR

· constant QP encoding should be used, rate control should not be used

· If downsampling is used, uniform time interval between frames shall be used

· variable frame rate encoding shall not be used
Due to large difference between SDEP when constant QP is used and when rate control is used, it is recommended that in the performance requirements numbers for the VICPer TR SDEP not be used.
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