
	3GPP TSG System Aspects WG4#38


Rennes, France 13-17 February 2006
	S4-060093

	Source:
	BenQ mobile
, Nokia

	Title:
	Preliminary Results on MBMS Test Conditions

	Document for:
	Discussion and Decision

	Agenda Item:
	8, 13.1


1 Introduction

In S4-050662, draft test conditions for MBMS have been collected. In this work we provide some initial objective results and discuss the consequences. We also invite the experts at SA4#38 for a subjective viewing session to draw appropriate conclusions.

2 System and Parameters

2.1 Test Environment

We have simulated the system according to Figure 1. For the video sources, the recommended test sequences in the VAG data base S4-050789. For the encoder and decoder the publicly provided Nokia software was used. The 3GPP transport software according to S4-050560 was used. For the quality assessment all metrics in the VAG data base S4-050789 were applied. Further details are provided in the following.  
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Figure 1 Test environment

2.2 Channel Configuration

The following configuration for the channel simulator shall be 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 5000ms than they were generated are dropped at the transmitter and all packets arriving later than 10000ms 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:

# Number        File   


Format  TTI     RFS     Mode    System CRUIH  del    Overhead T 
G MFS
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_1_5.txt           
ascii   80      640     FECD    UMTS    8      5000     10    32    16  600

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

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

# 128 kbit/s

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

62      10          


iid     80     1280     FECD    UMTS    8      2000     5     64    16 1200

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

64      10          


iid     80     1280     FECD    UMTS    8      2000     10     64    16 1200

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

66      10          


iid     80     1280     FECD    UMTS    8      2000     20     64    16 1200

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

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

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

70      10          


iid     80     1280     FECD    UMTS    8      5000     20     64    16 1200

2.5 Combinations of Bearers and Test Sequences

The following combinations of test sequences and bearers have been applied.
	Bearer → 

Test Sequence @ VFR ↓
	51
	52
	53
	54
	55
	56
	57
	58
	59
	60

	3GPP SA4 Test Sequence 3 @ VFR
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x

	3GPP SA4 Test Sequence 4 @ VFR
	
	
	
	
	
	
	
	
	
	

	Bearer → 

Test Sequence @ VFR ↓
	61
	62
	63
	64
	65
	66
	67
	68
	69
	70

	3GPP SA4 Test Sequence 3 @ VFR
	x
	
	x
	
	x
	
	x
	x
	x
	

	3GPP SA4 Test Sequence 4 @ VFR
	x
	
	x
	
	x
	
	x
	x
	x
	


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 Evaluation Criteria

The following results are reported in the detailed attached excel files for each decoding run and in the “Averages Sheet” as the algebraic mean of each decoding run. Note that this averaging might not be appropriate for all metrics. The averaging and other details are also shown in the attached excel files.
1. Date 

2. Time 

3. Bearer
4. Overhead (not present for each individual run) 

5. Starting Position in Bearer Data 

6. Bit Error Rate (virtual) 

7. Block Error Rate 

8. bearer bitrate 

9. Total Radio Blocks 

10. Total Retransmissions 

11. Dummy Blocks as buffer is empty
12. Source Blocks
13. Source Block Loss Rate
14. Delay 

15. Total RTP/IP packets 

16. RTP/IP Packet Loss Rate 

17. Application bitrate 

18. Transmission time in ms 

19. Total Number Video Frames 

20. Total Number of Encoded Video Frames 

21. Total Number of Received Video Frames 

22. Average Encoding PSNR 

23. PSNR of average MSE 

24. Average Decoding PSNR 

25. PSNR of average MSE 

26. Standard Deviation of Encoded PSNR 

27. Standard Deviation of Decoded PSNR 

28. Percentage of Bad Frames with Bad frame Threshold 2.0 

29. Standard Deviation of Bad Frame Duration 

30. Percentage of Skipped Frames 

31. Standard Deviation of Continuously Skipped Frames
3 Results

In the following different metrics for different settings are shown.

3.1 Sequence 3, 64 kbit/s, Frameskip 0
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3.2 Sequence 3, 128 kbit/s, Frameskip 0
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3.3 Sequence 3, 64 kbit/s, Frameskip 1
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Some immediate comments are necessary to understand the 20% overhead case. In this case the generated bitstream had too high bitrate in some parts which resulted in a late loss at the transmitter. This should obviously be avoided, but it also shows the difficulty of the encoding. Viewing example will be shown to understand the consequences. Also a clean implementation of HRD and Hypothetical FEC decoder is necessary.
3.4 Sequence 3, 128 kbit/s, Frameskip 1
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3.5 Sequence 4, 128 kbit/s, 2 sec Delay, Frameskip 0
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[image: image11.emf]Bearer 128 kbit/s, 2 sec
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3.6 Sequence 4, 128 kbit/s, 5 sec Delay, Frameskip 0
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[image: image13.emf]Bearer 128 kbit/s, 5 sec
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3.7 Sequence 4, 128 kbit/s, 2 sec Delay, Frameskip 1
t.b.d.
3.8 Sequence 4, 128 kbit/s, 5 sec Delay, Frameskip 1
t.b.d.
4 Conclusions

From the results we draw the following conclusions and propose to take these into account in the definition of the test conditions and in the drafting of the TR:
· The concept to determine minimum performance requirements has been verified by these simulation results.

· The MBMS test condition should be included in the TR, test cases should be selected. The selection of bearers, sequences, and appropriate parameter settings would require significant thinking based on the obtained results, but it is proposed to use the 1.5% bearer, delay of 2 seconds and 5 seconds, and 10 to 20% overhead.
· For the discussed cases several metrics are correlated. The usage the PSNR of the average MSE seems to be sufficient as it expresses the quality quite well. A metric indicating the number of skipped frame percentage is also helpful, if encoding is tested.
· For the 2s protection period the amount of FEC overhead applied was in some cases insufficient to recover all the errors. Higher FEC overheads were not tested, but it is necessary to understand the potentials and limitations of the FEC for shorter protection period.
· The IDR frame frequency was fixed to one second which seems to be reasonable. Higher frequencies might be investigated.
· For 64 kbit/s bearers frame skipping is essential.
· The bitrate control should be such that the channel is not overloaded. HRD and Hypothetical FEC Decoder compliance needs to be tested as well.
· Subjective viewing is essential to understand if the minimum performance requirements are reasonable.

· The numbers should be used in the draft TR to have initial values.
� Contact: Thomas Stockhammer (� HYPERLINK "mailto:stockhammer@nomor.de" ��stockhammer@nomor.de�). BenQ mobile. Munich.





