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1 Introduction

In S4-060080, initial results for PSC have been generated. In a similar manner, this work takes into account recent agreements on the TR content and proposes encoder settings, test cases, minimum performance requirements, etc. The proposals are summarized in section 5.
2 System and Parameters

2.1 Test Environment

The testing environment is depicted in Figure 1. Importantly, the testing environment to generate the minimum performance figures is setup in a file-based manner from the video source to the video sink. A file is generated between each of the processing units and indicated with flags and numbers. For an individual test the sequences are for example generates in the order 1, 2, 3, 4, 5, and 6. The performance metrics are in general generated by applying files 2, 4, and 6 to a quality assessment tool.
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Figure 1 Overview Testing Environment

For the generation of the performance metrics the following steps are carried out:

· An appropriate video sequence 1 is generated according to the selected source parameters, i.e. one of the test video sequences is selected.

· The video sequence 1 is used to generate a video sequence 2 according to the selected preprocessing parameters, i.e. the frame skip is selected.

· An encoded packet stream file 3 is generated by applying video sequence 2 and the appropriate encoding parameters, e.g. service and bitrate.

· The encoded packet stream file 3 is decoded by a standard decoder to generate a reconstructed video sequence 4. No external parameters are applied.

· The encoded packet stream file 3 is also applied to the transport software which generates a corrupted packet stream file 5 based on the 3GPP transport parameter selection, e.g. service, bearer, random seed, etc..

· The corrupted packet stream file 5 is decoded by a modified decoder which handles corrupted packet stream files. No external parameters are applied.

· Video sequence files 2, 4, and 6 are applied to the quality assessment tool to generate performance metrics.
2.2 Channel Configuration

The following configuration for the channel simulator has been used:
RTPinfile

= user defined        

RTPoutfile

= user defined
LogFile


= user defined
StatFile

= user defined
Bearer


= see below

RandomSeed

= 1-64

     
      


ErrorFreeRTP

= 4

     

      
TSModeSender
= 0   # 0 use TS

MaxSendingDelay
= 0   # 0 ignore TS

MaxE2EDelay
= 500 # 0 ignore TS, > 0 drop packet at receiver if delayed
With this configuration all packets arriving later than 500 ms than they were generated dropped before the decoder. The first four RTP packets were handed to the decoder directly. This includes the SPS, PPS, as well as the first intra slice. These settings basically correspond to the settings as proposed in S4-050603.

Usage of simulator: 

sa4sim –f psc.cfg –p RTPinfile=<user defined> -p Bearer=<1-10> -p RandomSeed=<1-64>

2.3 Test Sequences and Frame Rates

The following test sequences have been used for the tests.

	Nr
	Name
	SpaResX
	SpaResY
	Frame rate
	Length

	1
	stunt_walk_friends_QCIF.yuv
	176
	144
	15
	675

	2
	bugs_QCIF.yuv
	176
	144
	25
	793

	3
	news_car_QCIF.yuv
	176
	144
	30
	916


The sequences were forwarded to the decoder with original frame rate and frame skip 1.
2.4 Bearers

The following bearers have been used:

# Number        File   


   Format  TTI     RFS     Mode    System CRUIH      

1       0                                       iid     20     160     UACK    UMTS    4
2       PSC__64kbps_20ms_BLER_0_5.txt           ascii   20     160     UACK    UMTS    4
3       PSC__64kbps_20ms_BLER_1_0.txt           ascii   20     160     UACK    UMTS    4
4       PSC__64kbps_20ms_BLER_1_5.txt           ascii   20     160     UACK    UMTS    4
5       5                                       iid     20     160     UACK    UMTS    4
6       0                                       iid     20     320     UACK    UMTS    4
7       PSC__128kbps_20ms_BLER_0_5.txt          ascii   20     320     UACK    UMTS    4
8       PSC__128kbps_20ms_BLER_1_0.txt          ascii   20     320     UACK    UMTS    4
9       PSC__128kbps_20ms_BLER_1_5.txt          ascii   20     320     UACK    UMTS    4
10      5                                       iid     20     320     UACK    UMTS    4
2.5 Investigated Test Cases
The following test cases have been investigated. For details on the parameters, see document S4-060265.
	ITC
	S1
	P1
	E1
	E2
	T1
	T2

	1
	1
	1
	PSC
	64-x
	1 
	1…64

	2
	1
	1
	PSC
	64-x
	2 
	1…64

	3
	1
	1
	PSC
	64-x
	3
	1…64

	4
	1
	1
	PSC
	64-x
	4
	1…64

	5
	1
	1
	PSC
	64-x
	5 
	1…64

	11
	1
	0
	PSC
	64-x
	1 
	1…64

	12
	1
	0
	PSC
	64-x
	2 
	1…64

	13
	1
	0
	PSC
	64-x
	3
	1…64

	14
	1
	0
	PSC
	64-x
	4
	1…64

	15
	1
	0
	PSC
	64-x
	5 
	1…64

	16
	1
	0
	PSC
	128-x
	6
	1…64

	17
	1
	0
	PSC
	128-x
	7
	1…64

	18
	1
	0
	PSC
	128-x
	8
	1…64

	19
	1
	0
	PSC
	128-x
	9
	1…64

	20
	1
	0
	PSC
	128-x
	10
	1…64

	21
	2
	1
	PSC
	64-x
	1 
	1…64

	22
	2
	1
	PSC
	64-x
	2 
	1…64

	23
	2
	1
	PSC
	64-x
	3
	1…64

	24
	2
	1
	PSC
	64-x
	4
	1…64

	25
	2
	1
	PSC
	64-x
	5 
	1…64

	26
	2
	1
	PSC
	128-x
	6
	1…64

	27
	2
	1
	PSC
	128-x
	7
	1…64

	28
	2
	1
	PSC
	128-x
	8
	1…64

	29
	2
	1
	PSC
	128-x
	9
	1…64

	30
	2
	1
	PSC
	128-x
	10
	1…64

	31
	3
	1
	PSC
	64-x
	1 
	1…64

	32
	3
	1
	PSC
	64-x
	2 
	1…64

	33
	3
	1
	PSC
	64-x
	3
	1…64

	34
	3
	1
	PSC
	64-x
	4
	1…64

	35
	3
	1
	PSC
	64-x
	5 
	1…64

	36
	3
	1
	PSC
	128-x
	6
	1…64

	37
	3
	1
	PSC
	128-x
	7
	1…64

	38
	3
	1
	PSC
	128-x
	8
	1…64

	39
	3
	1
	PSC
	128-x
	9
	1…64

	40
	3
	1
	PSC
	128-x
	10
	1…64


2.6 Encoder Configuration

The same encoder configuration and streams as generated for the tests in S4-060080 have been used. We did not use slices as the results are to be used for minimum performance requirements. For convenience we repeat the settings.

General Settings in addition to obvious sequence settings: 
· bytesperslice bps
This option is used optionally. In case that it is used the value bps is set to 200 bytes.

· brcQPStart 34 
· modes 1111000 
· range 8 
· prof 2 
· rdo 0 
· brcQPStart 34 
· brcFrameSkipsEnabled 1 
· RIR 5 
· constipred

· bps=0

· br=0.95*(bbr-(CRUIH+2)*8*fr)
· brcBufSize 2*br/fr

The settings are mostly aligned to those proposed in S4-050722. 

2.7 Quality metrics
The quality metrics as proposed in the VAG database S4-050789 have been used. The computation of the metrics is according to the proposal in S4-060265.
3 Results

The results are attached in the excel sheets indicating the sequence and the frame skip. Some observations:
· Loss rates above 1% do not provide sufficient quality.

· bitrates of 64 kbit/s and frame rates higher than 10 fps do not provide sufficient quality to include the results in the TR.
· not all metrics give sufficient indications.
For selected test cases the results are presented:

	
	ADP
	PDANSD
	SDDP
	PDVD
	STIDR
	AFR

	2
	24.57673
	21.1192
	5.847053
	47.7142
	0.729569
	7.217218

	3
	21.61347
	19.02962
	5.52067
	60.61758
	1.019471
	6.939311

	17
	27.57108
	24.19202
	5.219646
	32.99305
	1.018502
	14.71042

	18
	24.91262
	21.80368
	5.491066
	55.22454
	1.43019
	14.42743

	27
	29.61808
	25.34295
	6.976685
	31.07639
	0.915995
	12.23875

	28
	27.78157
	23.73133
	6.482072
	40.2186
	1.303922
	11.94542


 For comparison purpose we also show the results with slices of size 200 bytes:

	
	ADP
	PDANSD
	SDDP
	PDVD
	STIDR
	AFR

	2
	25.93417
	23.59251
	4.595234
	38.36702
	0
	7.511144

	3
	23.77991
	21.67753
	4.554715
	56.76001
	0.036376
	7.510448

	17
	27.72309
	25.06538
	4.699452
	29.50463
	0.036218
	14.99965

	18
	25.55168
	22.93651
	4.950564
	51.31482
	0.088694
	14.99792

	27
	29.83915
	25.78934
	7.102056
	25.1381
	0.068418
	12.51432

	28
	28.54541
	24.84753
	6.597439
	42.62941
	0.068418
	12.51432


The performance using slices for decoding related parameters is always better. However, as we look for minimum performance requirements, the results without slices are more appropriate.
4 Statistical significance

The results for the minimum performance requirements should present some statistical significance for transmission scenario. Therefore, we have investigated the results for different number of runs N for the above test case 18.
	N
	ADP
	PDANSD
	SDDP
	PDVD
	STPDVD
	STIFR
	AFR

	64
	24.91
	21.80
	5.49
	55.22
	6.09
	1.43
	14.43

	32
	24.94
	21.84
	5.52
	55.59
	6.09
	1.43
	14.43

	16
	24.57
	21.47
	5.55
	57.08
	6.35
	1.45
	14.41

	8
	25.05
	21.95
	5.58
	55.07
	6.21
	1.43
	14.43

	4
	25.23
	22.16
	5.55
	51.48
	5.84
	1.42
	14.43

	2
	25,59
	22.29
	5.73
	50.07
	6.09
	1.34
	14.50

	1
	25.58
	22.13
	5.65
	40.30
	4.62
	1.29
	14.53


THe details of these findings can also be verified in the attached excel sheet.

5 Proposals
From the attached results it is proposed to 

1. only use sequence 1 and 2 for the tests in scenario B,
2. use at least N=32 runs to generate sufficient statistical significance,
3. apply the 3GPP transport tool settings as proposed in section 2.2,
4. Select the following 6 test cases:
	ITC
	S1
	P1
	E1
	E2
	T1
	T2

	2
	1
	1
	PSC
	64-x
	2 
	1…32

	3
	1
	1
	PSC
	64-x
	3
	1…32

	17
	1
	0
	PSC
	128-x
	7
	1…32

	18
	1
	0
	PSC
	128-x
	8
	1…32

	27
	2
	1
	PSC
	128-x
	7
	1…32

	28
	2
	1
	PSC
	128-x
	8
	1…32


5. use the corresponding bearers as specified in subsection 2.3 for MPR generation,
6. apply the encoder settings as proposed in section 2.7, i.e. without slices, 5% intra updates, etc for MPR generation,
7. not apply the metrics STEP, STDP, STPDVD, STIFR as performance metrics for scenario B,
8. use the generated figures as preliminary results of the MPR, and
9. verify the findings by subjective testing.
� Contact: Thomas Stockhammer (� HYPERLINK "mailto:stockhammer@nomor.de" ��stockhammer@nomor.de�). BenQ mobile. Munich.
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