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1 Introduction

In S4-060093, initial results for MBMS minimum performance requirements 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. In addition, it is proposed to add test cases for MBMS-like services, specified within service scenario C.

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
= 5000  # 0 ignore TS

MaxE2EDelay
= 10000 # 0 ignore TS, > 0 drop packet at receiver if delayed
With this configuration all packets arriving later than 5000 ms in the FEC encoder than they were generated are dropped before the channel and all packets arriving later than 10 seconds at the receiver after FEC decoding are 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 S4-050662.

Usage of simulator: 

sa4sim –f mbms.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

	3
	news_car_QCIF.yuv
	176
	144
	30
	916

	4
	news_car_QVGA.yuv
	320
	240
	30
	916


The sequences were forwarded to the encoder with original frame rate as well as frame skip 1.

2.4 Bearers

The following bearers have been used:

# MBMS, 64 kbit/s

51      MBMS_64kbps_80ms_BLER_1_5.txt  ascii   80      640     FECD    UMTS    8      2000      5    32    16  600

52      MBMS_64kbps_80ms_BLER_10_.txt  ascii   80      640     FECD    UMTS    8      2000      5    32    16  600

53      MBMS_64kbps_80ms_BLER_1_5.txt  ascii   80      640     FECD    UMTS    8      2000     10    32    16  600

54      MBMS_64kbps_80ms_BLER_10_.txt  ascii   80      640     FECD    UMTS    8      2000     10    32    16  600

55      MBMS_64kbps_80ms_BLER_1_5.txt  ascii   80      640     FECD    UMTS    8      2000     20    32    16  600

56      MBMS_64kbps_80ms_BLER_10_.txt  ascii   80      640     FECD    UMTS    8      2000     20    32    16  600

57      MBMS_64kbps_80ms_BLER_1_5.txt  ascii   80      640     FECD    UMTS    8      5000      5    32    16  600

58      MBMS_64kbps_80ms_BLER_10_.txt  ascii   80      640     FECD    UMTS    8      5000      5    32    16  600

59      MBMS_64kbps_80ms_BLER_1_5.txt  ascii   80      640     FECD    UMTS    8      5000     10    32    16  600

60      MBMS_64kbps_80ms_BLER_10_.txt  ascii   80      640     FECD    UMTS    8      5000     10    32    16  600

61      MBMS_64kbps_80ms_BLER_1_5.txt  ascii   80      640     FECD    UMTS    8      5000     20    32    16  600

62      MBMS_64kbps_80ms_BLER_10_.txt  ascii   80      640     FECD    UMTS    8      5000     20    32    16  600

# MBMS, 128 kbit/s 

63      MBMS_128kbps_80ms_BLER_1_5.txt ascii   80     1280     FECD    UMTS    8      2000      5     64    16 1200

64      10                             iid     80     1280     FECD    UMTS    8      2000      5     64    16 1200

65      MBMS_128kbps_80ms_BLER_1_5.txt ascii   80     1280     FECD    UMTS    8      2000     10     64    16 1200

66      10                             iid     80     1280     FECD    UMTS    8      2000     10     64    16 1200

67      MBMS_128kbps_80ms_BLER_1_5.txt ascii   80     1280     FECD    UMTS    8      2000     20     64    16 1200

68      10                             iid     80     1280     FECD    UMTS    8      2000     20     64    16 1200

69      MBMS_128kbps_80ms_BLER_1_5.txt ascii   80     1280     FECD    UMTS    8      5000      5     64    16 1200

70      10                             iid     80     1280     FECD    UMTS    8      5000      5     64    16 1200

71      MBMS_128kbps_80ms_BLER_1_5.txt ascii   80     1280     FECD    UMTS    8      5000     10     64    16 1200

72      10                             iid     80     1280     FECD    UMTS    8      5000     10     64    16 1200

73      MBMS_128kbps_80ms_BLER_1_5.txt ascii   80     1280     FECD    UMTS    8      5000     20     64    16 1200

74      10                             iid     80     1280     FECD    UMTS    8      5000     20     64    16 1200 

# MBMS, 256 kbit/s 

75      1.5                            iid     40     1280     FECD    UMTS    8      2000      5     64    16 1200

76      10                             iid     40     1280     FECD    UMTS    8      2000      5     64    16 1200

77      1.5                            iid     40     1280     FECD    UMTS    8      2000     10     64    16 1200

78      10                             iid     40     1280     FECD    UMTS    8      2000     10     64    16 1200

79      1.5                            iid     40     1280     FECD    UMTS    8      2000     20     64    16 1200

80      10                             iid     40     1280     FECD    UMTS    8      2000     20     64    16 1200

81      1.5                            iid     40     1280     FECD    UMTS    8      5000      5     64    16 1200

82      10                             iid     40     1280     FECD    UMTS    8      5000      5     64    16 1200

83      1.5                            iid     40     1280     FECD    UMTS    8      5000     10     64    16 1200

84      10                             iid     40     1280     FECD    UMTS    8      5000     10     64    16 1200

85      1.5                            iid     40     1280     FECD    UMTS    8      5000     20     64    16 1200

86      10                             iid     40     1280     FECD    UMTS    8      5000     20     64    16 1200

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
	3
	1
	MBMS
	64-x
	51 
	1…64

	2
	3
	1
	MBMS
	64-x
	52
	1…64

	3
	3
	1
	MBMS
	64-x
	53
	1…64

	4
	3
	1
	MBMS
	64-x
	54
	1…64

	5
	3
	1
	MBMS
	64-x
	55 
	1…64

	6
	3
	1
	MBMS
	64-x
	56 
	1…64

	7
	3
	1
	MBMS
	64-x
	57
	1…64

	8
	3
	1
	MBMS
	64-x
	58
	1…64

	9
	3
	1
	MBMS
	64-x
	59
	1…64

	10
	3
	1
	MBMS
	64-x
	60
	1…64

	11
	3
	1
	MBMS
	64-x
	61
	1…64

	12
	3
	1
	MBMS
	64-x
	62
	1…64

	13
	3
	1
	MBMS
	128-x
	63 
	1…64

	14
	3
	1
	MBMS
	128-x
	64
	1…64

	15
	3
	1
	MBMS
	128-x
	65
	1…64

	16
	3
	1
	MBMS
	128-x
	66
	1…64

	17
	3
	1
	MBMS
	128-x
	67 
	1…64

	18
	3
	1
	MBMS
	128-x
	68 
	1…64

	19
	3
	1
	MBMS
	128-x
	69
	1…64

	20
	3
	1
	MBMS
	128-x
	70
	1…64

	21
	3
	1
	MBMS
	128-x
	71
	1…64

	22
	3
	1
	MBMS
	128-x
	72
	1…64

	23
	3
	1
	MBMS
	128-x
	73
	1…64

	24
	3
	1
	MBMS
	128-x
	74
	1…64

	25
	4
	1
	MBMS
	256-x
	75 
	1…64

	26
	4
	1
	MBMS
	256-x
	76
	1…64

	27
	4
	1
	MBMS
	256-x
	77
	1…64

	28
	4
	1
	MBMS
	256-x
	78
	1…64

	29
	4
	1
	MBMS
	256-x
	79 
	1…64

	30
	4
	1
	MBMS
	256-x
	80 
	1…64

	31
	4
	1
	MBMS
	256-x
	81
	1…64

	32
	4
	1
	MBMS
	256-x
	82
	1…64

	33
	4
	1
	MBMS
	256-x
	83
	1…64

	34
	4
	1
	MBMS
	256-x
	84
	1…64

	35
	4
	1
	MBMS
	256-x
	85
	1…64

	36
	4
	1
	MBMS
	256-x
	86
	1…64

	37
	4
	0
	MBMS
	256-x
	75 
	1…64

	38
	4
	0
	MBMS
	256-x
	76
	1…64

	39
	4
	0
	MBMS
	256-x
	77
	1…64

	40
	4
	0
	MBMS
	256-x
	78
	1…64

	41
	4
	0
	MBMS
	256-x
	79 
	1…64

	42
	4
	0
	MBMS
	256-x
	80 
	1…64

	43
	4
	0
	MBMS
	256-x
	81
	1…64

	44
	4
	0
	MBMS
	256-x
	82
	1…64

	45
	4
	0
	MBMS
	256-x
	83
	1…64

	46
	4
	0
	MBMS
	256-x
	84
	1…64

	47
	4
	0
	MBMS
	256-x
	85
	1…64

	48
	4
	0
	MBMS
	256-x
	86
	1…64


2.6 Encoder Configuration

For the encoder, the following configuration was used.

General Settings in addition to obvious sequence settings: 

· brcQPStart 34 

· prof 0 

· rdo 1

· rframes=5 

· brcQPStart 34 

· brcFrameSkipsEnabled 1
· intraperiod such that every second an IDR frame is inserted 

· br
The bitrate is chosen as: 
0.9*(bbr*8*1000-(CRUIH+2)*8*fr)/(1+OH)
with bbr the bearer bit rate, CRUIH the compressed header, fr the framerate, and OH the overhead
· brcBufSize 4*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, the frame skip, and the bitrate. The upper part of the results is for previous frame concealment, the lower part for freeze frame until the next IDR frame.
Some observations:

· for the bearer settings error-free decoding for all cases cannot be guaranteed, the video has to handle losses in some cases.

· the behaviour as recommended in TR26.946 that a decoder should refresh latest with the next IDR frame provide still significant freedom. From the following curves it can be observed that previous frame concealment provides higher PSNR as well as more fluent motion than a pure freeze frame approach. The more fluent motion is shown by the standard deviation of the instantaneous frame rate. This is also verified by subjective viewing.
· Combinations with 

· 2 second protection period, 1.5% RLC error rate, and 10% overhead, and

· 5 second protection period, 10% RLC error rate, and 20% overhead 

should be chosen, as they provide a typical use case.
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From the results it is concluded that MPRs for scenario C should be added and that previous frame concealment should be applied for the generation of MPRs.
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 68.
	N
	Overhead
	RLC loss
	Bitrate
	ADP
	PDANSD
	SDDP
	PDVD
	STPDVD
	STIFR
	AFR

	64
	20
	0,098173
	128
	31,30676
	23,84235
	7,037557
	29,88537
	2,782535
	2,216738
	13,4457

	32
	20
	0,09962
	128
	31,23059
	23,7483
	6,903324
	30,24017
	2,829246
	2,204851
	13,42316

	16
	20
	0,102168
	128
	31,19187
	23,57115
	7,040351
	30,49945
	2,798097
	2,169507
	13,46926

	8
	20
	0,10202
	128
	31,18173
	22,87685
	7,448548
	31,63209
	2,743214
	2,271462
	13,35246

	4
	20
	0,09804
	128
	31,1442
	21,91359
	7,998398
	28,2751
	2,475155
	2,21811
	13,39344

	2
	20
	0,1054
	128
	30,4958
	20,90329
	8,146552
	33,18775
	2,527828
	2,342312
	13,13115

	1
	20
	0,102
	128
	30,7209
	21,4096
	7,4307
	32,9694
	2,553
	2,3377
	13,14754


5 Proposals

From the attached results it is proposed to 

1. include service scenario C in the TR,

2. only use sequence 3 and 4 for the tests in scenario C,

3. use at least N=32 runs to generate sufficient statistical significance,

4. apply the 3GPP transport tool settings as proposed in section 2.2,

5. Select the following 6 test cases:

	ITC
	S1
	P1
	E1
	E2
	T1
	T2

	3
	3
	1
	MBMS
	64-x
	 53 (PP 2sec, OH 10% 1.5%)
	1…32

	6
	3
	1
	MBMS
	64-x
	56 (PP 5sec, OH 20% 10%)
	1…32

	15
	3
	1
	MBMS
	128-x
	65 (PP 2sec, OH 10% 1.5%)
	1…32

	18
	3
	1
	MBMS
	128-x
	68 (PP 5sec, OH 20% 10%)
	1…32

	27
	4
	1
	MBMS
	256-x
	77 PP 2sec, OH 10% 1.5%)
	1…32

	30
	4
	1
	MBMS
	256-x
	80 (PP 5sec, OH 20% 10%)
	1…32


6. use the corresponding bearers as specified in subsection 2.3 for MPR generation,

7. apply the encoder settings as proposed in section 2.7 for MPR generation,

8. apply previous frame concealment in the decoder for MPR generaton,
9. not apply the metrics STEP, STDP, STPDVD as performance metrics for scenario C,

10. use the generated figures as preliminary results of the MPR, and

11. verify the findings by subjective testing.
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