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1 Introduction

From the evaluation of the self-verified results it is obvious that several candidates may provide an improvement to the existing MBMS FEC, especially in terms of transmission and receive overhead. The main open issues are the performance in a realistic service and end device environments, especially the performance on a mobile device. Indicative numbers have been provided with the submission, but for final selection of a single FEC more detailed numbers are necessary.
This document provides a summary of the agreements and discussions since SA4#69 based on S4-120877, S4-AHI282 and S4-AHI286, S4-AHI296 and S4-AHI297.
The document refers to the test plan in S4-AHI299.

2 Test Cases

In the evaluation for selection the test cases for LTE shall be used. The test cases LD1 to LD120 as well as LS1 to LS48 as documented in TR26.947v1.0.0 shall be used.

In addition, to address an important streaming use case, a 2 second segment duration is proposed to be added. The test cases are provided in the below table.
	Test Case
	Error conditions
	Segment
Duration
in seconds
	Bearer 
Bitrate

kbit/s
	Supported
Media Bitrate
	[T; K; N'; G] 

	LS49
	Markov, 3km/h, 1%
	2
	266.4
	
	

	LS50
	
	2
	398.4
	
	

	LS51
	
	2
	1065.6
	
	

	LS52
	Markov, 3km/h, 5%
	2
	266.4
	
	

	LS53
	
	2
	398.4
	
	

	LS54
	
	2
	1065.6
	
	

	LS55
	Markov, 3km/h, 10%
	2
	266.4
	
	

	LS56
	
	2
	398.4
	
	

	LS57
	
	2
	1065.6
	
	

	LS58
	Markov, 3km/h, 20%
	2
	266.4
	
	

	LS59
	
	2
	398.4
	
	

	LS60
	
	2
	1065.6
	
	

	LS61
	Markov, 120km/h, 1%
	2
	266.4
	
	

	LS62
	
	2
	398.4
	
	

	LS63
	
	2
	1065.6
	
	

	LS64
	Markov, 120km/h, 5%
	2
	266.4
	
	

	LS65
	
	2
	398.4
	
	

	LS66
	
	2
	1065.6
	
	

	LS67
	Markov, 120km/h, 10%
	2
	266.4
	
	

	LS68
	
	2
	398.4
	
	

	LS69
	
	2
	1065.6
	
	

	LS70
	Markov, 120km/h, 20%
	2
	266.4
	
	

	LS71
	
	2
	398.4
	
	

	LS72
	
	2
	1065.6
	
	


Another issue that has been clarified is the exact size of 1.8 GByte. In Table 1 of TR26.947 it says 1.8 GByte (1 887 436 800 bytes), which is equivalent to 1.8 * 1000 * 1024 *1024 byte.

This will result in redoing the simulations for the 6330 code and Supercharged codes.
3 Device Evaluation

For device-based evaluation the test plan as documented in S4-AHI299 shall be used. Refinements may be done in case the execution of this test plan is causing any issues.

Specifically for the device-based evaluation a restricted amount of test cases and as proposed in S4-AHI299 shall be used such that the tests can be executed within 24 hours.
Proposed Test Cases for Streaming (Total 4.5 hours)
	Test Case
	Error conditions
	Segment
Duration
in seconds
	Bearer 
Bitrate

kbit/s
	Duration

in seconds
	Estimated

duration

	LS21
	Markov, 3 km/h, 20%
	1
	1065.6
	1800
	30min

	LS60
	
	2
	1065.6
	1800
	30min

	LS24
	
	4
	1065.6
	1800
	30min

	LS33
	Markov, 120 km/h, 5%
	1
	1065.6
	1800
	30min

	LS66
	
	2
	1065.6
	1800
	30min

	LS36
	
	4
	1065.6
	1800
	30min

	LS45
	Markov, 120 km/h, 20%
	1
	1065.6
	1800
	30min

	LS72
	
	2
	1065.6
	1800
	30min

	LS48
	
	4
	1065.6
	1800
	30min


Proposed Test Cases for Download Delivery (Total 17 hours)
	Test Case
	Error conditions
	Bitrate

kbit/s
	File size
	Repetition
	Estimated 
Duration

	LD60
	Markov, 3 km/h, 20%
	1065.6
	HD (1.8 GB)
	1
	6 hours

	LD108
	Markov, 120 km/h, 5%
	1065.6
	Clip (3 MB)
	20
	20 min

	LD109
	
	1065.6
	SD (128 MB)
	5
	2 hours

	LD110
	
	1065.6
	HD (1.8 GB)
	1
	6 hours

	LD118
	Markov, 120 km/h, 20%
	1065.6
	Clip (3 MB)
	20
	20 min

	LD119
	
	1065.6
	SD (128 MB)
	5
	2 hours


4 Rigorous Evaluation for Performance Results

4.1 Introduction

The definition of the Test Plan and the provisioning of error trace generators in S4-AHI299 enable to do execute the exact performance results. The methodology defined in S4-AHI299 shall be used for evaluation of the overhead results.
To enable complete comparison, the results shall be carried out according to the test plan, but with the number of repetitions and duration according to the evaluation criteria.
The error traces as generated by the error trace generator in S4-AHI299 shall be used.

4.2 Download Test Cases
Specifically the following numbers shall be provided for each download test case:
The following test case parameters are specified:

· Common Parameters

· T’ is the FEC payload size. Typically T’ also represents the symbol size unless multiple symbols are added

· Kt is the total number of source symbols

· Code Specific Parameters

· Z is the total number of source blocks

· G the symbols per packet

· The code specific FEC-OTI, e.g. the sub-blocking parameters

· N is the required number of total symbols to fulfill the 99% criteria
· SeSt is the sending strategy with IL = Interleaved, n/a not applicable and SQ sequential

It is further expected that of the Z source blocks 

· the first Z1 have source block size K1 = ceil(Kt/Z) 

· the remaining Z2 have source block size K2 = floor(Kt/Z) 

· and Z1 = Kt – K2*Z and Z2=Z-Z1.
The numbers shall be provided for:

· the candidate code

· the ideal code with the same source block parameters Z and the same sending strategy

	Common Parameters
	Code-specific

	Test Case
	Error conditions
	Bitrate

kbit/s
	File size
	T'
	Kt
	Z
	G 
	OTI
	N
	SeStr

	LD1
	Markov, 3km/h, 1%
	266.4
	50 kB
	1288
	40
	
	
	
	
	

	LD2
	
	266.4
	Audio (1 MB)
	1288
	815
	
	
	
	
	

	LD3
	
	266.4
	Clip(3 MB)
	1288
	2443
	
	
	
	
	

	LD4
	
	266.4
	SD (128 MB)
	1288
	104207
	
	
	
	
	

	LD5
	
	266.4
	HD(1.8 GB)
	1288
	1465402
	
	
	
	
	

	LD6
	Markov, 3km/h, 5%
	266.4
	50 kB
	1288
	40
	
	
	
	
	

	LD7
	
	266.4
	Audio (1 MB)
	1288
	815
	
	
	
	
	

	LD8
	
	266.4
	Clip(3 MB)
	1288
	2443
	
	
	
	
	

	LD9
	
	266.4
	SD (128 MB)
	1288
	104207
	
	
	
	
	

	LD10
	
	266.4
	HD(1.8 GB)
	1288
	1465402
	
	
	
	
	

	LD11
	Markov, 3km/h, 10%
	266.4
	50 kB
	1288
	40
	
	
	
	
	

	LD12
	
	266.4
	Audio (1 MB)
	1288
	815
	
	
	
	
	

	LD13
	
	266.4
	Clip(3 MB)
	1288
	2443
	
	
	
	
	

	LD14
	
	266.4
	SD (128 MB)
	1288
	104207
	
	
	
	
	

	LD15
	
	266.4
	HD(1.8 GB)
	1288
	1465402
	
	
	
	
	

	LD16
	Markov, 3km/h, 20%
	266.4
	50 kB
	1288
	40
	
	
	
	
	

	LD17
	
	266.4
	Audio (1 MB)
	1288
	815
	
	
	
	
	

	LD18
	
	266.4
	Clip(3 MB)
	1288
	2443
	
	
	
	
	

	LD19
	
	266.4
	SD (128 MB)
	1288
	104207
	
	
	
	
	

	LD20
	
	266.4
	HD(1.8 GB)
	1288
	1465402
	
	
	
	
	

	LD21
	Markov, 3km/h, 1%
	398.4
	50 kB
	452
	114
	
	
	
	
	

	LD22
	
	398.4
	Audio (1 MB)
	452
	2320
	
	
	
	
	

	LD23
	
	398.4
	Clip(3 MB)
	452
	6960
	
	
	
	
	

	LD24
	
	398.4
	SD (128 MB)
	452
	296942
	
	
	
	
	

	LD25
	
	398.4
	HD(1.8 GB)
	452
	4275964
	
	
	
	
	

	LD26
	Markov, 3km/h, 5%
	398.4
	50 kB
	452
	114
	
	
	
	
	

	LD27
	
	398.4
	Audio (1 MB)
	452
	2320
	
	
	
	
	

	LD28
	
	398.4
	Clip(3 MB)
	452
	6960
	
	
	
	
	

	LD29
	
	398.4
	SD (128 MB)
	452
	296942
	
	
	
	
	

	LD30
	
	398.4
	HD(1.8 GB)
	452
	4275964
	
	
	
	
	

	LD31
	Markov, 3km/h, 10%
	398.4
	50 kB
	452
	114
	
	
	
	
	

	LD32
	
	398.4
	Audio (1 MB)
	452
	2320
	
	
	
	
	

	LD33
	
	398.4
	Clip(3 MB)
	452
	6960
	
	
	
	
	

	LD34
	
	398.4
	SD (128 MB)
	452
	296942
	
	
	
	
	

	LD35
	
	398.4
	HD(1.8 GB)
	452
	4275964
	
	
	
	
	

	LD36
	Markov, 3km/h, 20%
	398.4
	50 kB
	452
	114
	
	
	
	
	

	LD37
	
	398.4
	Audio (1 MB)
	452
	2320
	
	
	
	
	

	LD38
	
	398.4
	Clip(3 MB)
	452
	6960
	
	
	
	
	

	LD39
	
	398.4
	SD (128 MB)
	452
	296942
	
	
	
	
	

	LD40
	
	398.4
	HD(1.8 GB)
	452
	4275964
	
	
	
	
	

	LD41
	Markov, 3km/h, 1%
	1065.6
	50 kB
	1288
	40
	
	
	
	
	

	LD42
	
	1065.6
	Audio (1 MB)
	1288
	815
	
	
	
	
	

	LD43
	
	1065.6
	Clip(3 MB)
	1288
	2443
	
	
	
	
	

	LD44
	
	1065.6
	SD (128 MB)
	1288
	104207
	
	
	
	
	

	LD45
	
	1065.6
	HD(1.8 GB)
	1288
	1465402
	
	
	
	
	

	LD46
	Markov, 3km/h, 5%
	1065.6
	50 kB
	1288
	40
	
	
	
	
	

	LD47
	
	1065.6
	Audio (1 MB)
	1288
	815
	
	
	
	
	

	LD48
	
	1065.6
	Clip(3 MB)
	1288
	2443
	
	
	
	
	

	LD49
	
	1065.6
	SD (128 MB)
	1288
	104207
	
	
	
	
	

	LD50
	
	1065.6
	HD(1.8 GB)
	1288
	1465402
	
	
	
	
	

	LD51
	Markov, 3km/h, 10%
	1065.6
	50 kB
	1288
	40
	
	
	
	
	

	LD52
	
	1065.6
	Audio (1 MB)
	1288
	815
	
	
	
	
	

	LD53
	
	1065.6
	Clip(3 MB)
	1288
	2443
	
	
	
	
	

	LD54
	
	1065.6
	SD (128 MB)
	1288
	104207
	
	
	
	
	

	LD55
	
	1065.6
	HD(1.8 GB)
	1288
	1465402
	
	
	
	
	

	LD56
	Markov, 3km/h, 20%
	1065.6
	50 kB
	1288
	40
	
	
	
	
	

	LD57
	
	1065.6
	Audio (1 MB)
	1288
	815
	
	
	
	
	

	LD58
	
	1065.6
	Clip(3 MB)
	1288
	2443
	
	
	
	
	

	LD59
	
	1065.6
	SD (128 MB)
	1288
	104207
	
	
	
	
	

	LD60
	
	1065.6
	HD(1.8 GB)
	1288
	1465402
	
	
	
	
	

	LD61
	Markov, 120km/h, 1%
	266.4
	50 kB
	1288
	40
	
	
	
	
	

	LD62
	
	266.4
	Audio (1 MB)
	1288
	815
	
	
	
	
	

	LD63
	
	266.4
	Clip(3 MB)
	1288
	2443
	
	
	
	
	

	LD64
	
	266.4
	SD (128 MB)
	1288
	104207
	
	
	
	
	

	LD65
	
	266.4
	HD(1.8 GB)
	1288
	1465402
	
	
	
	
	

	LD66
	Markov, 120km/h, 5%
	266.4
	50 kB
	1288
	40
	
	
	
	
	

	LD67
	
	266.4
	Audio (1 MB)
	1288
	815
	
	
	
	
	

	LD68
	
	266.4
	Clip(3 MB)
	1288
	2443
	
	
	
	
	

	LD69
	
	266.4
	SD (128 MB)
	1288
	104207
	
	
	
	
	

	LD10
	
	266.4
	HD(1.8 GB)
	1288
	1465402
	
	
	
	
	

	LD71
	Markov, 120km/h, 10%
	266.4
	50 kB
	1288
	40
	
	
	
	
	

	LD72
	
	266.4
	Audio (1 MB)
	1288
	815
	
	
	
	
	

	LD73
	
	266.4
	Clip(3 MB)
	1288
	2443
	
	
	
	
	

	LD74
	
	266.4
	SD (128 MB)
	1288
	104207
	
	
	
	
	

	LD75
	
	266.4
	HD(1.8 GB)
	1288
	1465402
	
	
	
	
	

	LD76
	Markov, 120km/h, 20%
	266.4
	50 kB
	1288
	40
	
	
	
	
	

	LD77
	
	266.4
	Audio (1 MB)
	1288
	815
	
	
	
	
	

	LD78
	
	266.4
	Clip(3 MB)
	1288
	2443
	
	
	
	
	

	LD79
	
	266.4
	SD (128 MB)
	1288
	104207
	
	
	
	
	

	LD80
	
	266.4
	HD(1.8 GB)
	1288
	1465402
	
	
	
	
	

	LD81
	Markov, 120km/h, 1%
	398.4
	50 kB
	452
	114
	
	
	
	
	

	LD82
	
	398.4
	Audio (1 MB)
	452
	2320
	
	
	
	
	

	LD83
	
	398.4
	Clip(3 MB)
	452
	6960
	
	
	
	
	

	LD84
	
	398.4
	SD (128 MB)
	452
	296942
	
	
	
	
	

	LD85
	
	398.4
	HD(1.8 GB)
	452
	4275964
	
	
	
	
	

	LD86
	Markov, 120km/h, 5%
	398.4
	50 kB
	452
	114
	
	
	
	
	

	LD87
	
	398.4
	Audio (1 MB)
	452
	2320
	
	
	
	
	

	LD88
	
	398.4
	Clip(3 MB)
	452
	6960
	
	
	
	
	

	LD89
	
	398.4
	SD (128 MB)
	452
	296942
	
	
	
	
	

	LD90
	
	398.4
	HD(1.8 GB)
	452
	4275964
	
	
	
	
	

	LD91
	Markov, 120km/h, 10%
	398.4
	50 kB
	452
	114
	
	
	
	
	

	LD92
	
	398.4
	Audio (1 MB)
	452
	2320
	
	
	
	
	

	LD93
	
	398.4
	Clip(3 MB)
	452
	6960
	
	
	
	
	

	LD94
	
	398.4
	SD (128 MB)
	452
	296942
	
	
	
	
	

	LD95
	
	398.4
	HD(1.8 GB)
	452
	4275964
	
	
	
	
	

	LD96
	Markov, 120km/h, 20%
	398.4
	50 kB
	452
	114
	
	
	
	
	

	LD97
	
	398.4
	Audio (1 MB)
	452
	2320
	
	
	
	
	

	LD98
	
	398.4
	Clip(3 MB)
	452
	6960
	
	
	
	
	

	LD99
	
	398.4
	SD (128 MB)
	452
	296942
	
	
	
	
	

	LD100
	
	398.4
	HD(1.8 GB)
	452
	4275964
	
	
	
	
	

	LD101
	Markov, 120km/h, 1%
	1065.6
	50 kB
	1288
	40
	
	
	
	
	

	LD102
	
	1065.6
	Audio (1 MB)
	1288
	815
	
	
	
	
	

	LD103
	
	1065.6
	Clip(3 MB)
	1288
	2443
	
	
	
	
	

	LD104
	
	1065.6
	SD (128 MB)
	1288
	104207
	
	
	
	
	

	LD105
	
	1065.6
	HD(1.8 GB)
	1288
	1465402
	
	
	
	
	

	LD106
	Markov, 120km/h, 5%
	1065.6
	50 kB
	1288
	40
	
	
	
	
	

	LD107
	
	1065.6
	Audio (1 MB)
	1288
	815
	
	
	
	
	

	LD108
	
	1065.6
	Clip(3 MB)
	1288
	2443
	
	
	
	
	

	LD109
	
	1065.6
	SD (128 MB)
	1288
	104207
	
	
	
	
	

	LD110
	
	1065.6
	HD(1.8 GB)
	1288
	1465402
	
	
	
	
	

	LD111
	Markov, 120km/h, 10%
	1065.6
	50 kB
	1288
	40
	
	
	
	
	

	LD112
	
	1065.6
	Audio (1 MB)
	1288
	815
	
	
	
	
	

	LD113
	
	1065.6
	Clip(3 MB)
	1288
	2443
	
	
	
	
	

	LD114
	
	1065.6
	SD (128 MB)
	1288
	104207
	
	
	
	
	

	LD115
	
	1065.6
	HD(1.8 GB)
	1288
	1465402
	
	
	
	
	

	LD116
	Markov, 120km/h, 20%
	1065.6
	50 kB
	1288
	40
	
	
	
	
	

	LD117
	
	1065.6
	Audio (1 MB)
	1288
	815
	
	
	
	
	

	LD118
	
	1065.6
	Clip(3 MB)
	1288
	2443
	
	
	
	
	

	LD119
	
	1065.6
	SD (128 MB)
	1288
	104207
	
	
	
	
	

	LD120
	
	1065.6
	HD(1.8 GB)
	1288
	1465402
	
	
	
	
	


4.3 Streaming Test Cases

Specifically the following numbers shall be provided for each streaming test case:

The following test case parameters are specified:

· Common Parameters

· T’ is the FEC payload size. Typically T’ also represents the symbol size unless multiple symbols are added

· N' is the total number of packets

· Code Specific Parameters

· G the symbols per packet

· K is source block size to fulfill the 99% criteria

The numbers shall be provided for:

· the candidate code

· the ideal code with the same parameters
	Common Parameters
	Code Specific

	Test Case
	Error conditions
	Segment
Duration
in seconds
	Bearer 
Bitrate

kbit/s
	T 
	N
	G
	K
	Supported
Media
Rate

	LS1
	Markov, 3km/h, 1%
	1
	266.4
	1288
	25
	
	
	

	LS2
	
	1
	398.4
	454
	100
	
	
	

	LS3
	
	1
	1065.6
	1288
	100
	
	
	

	LS4
	
	4
	266.4
	1288
	100
	
	
	

	LS5
	
	4
	398.4
	454
	400
	
	
	

	LS6
	
	4
	1065.6
	1288
	400
	
	
	

	LS7
	Markov, 3km/h, 5%
	1
	266.4
	1288
	25
	
	
	

	LS8
	
	1
	398.4
	454
	100
	
	
	

	LS9
	
	1
	1065.6
	1288
	100
	
	
	

	LS10
	
	4
	266.4
	1288
	100
	
	
	

	LS11
	
	4
	398.4
	454
	400
	
	
	

	LS12
	
	4
	1065.6
	1288
	400
	
	
	

	LS13
	Markov, 3km/h, 10%
	1
	266.4
	1288
	25
	
	
	

	LS14
	
	1
	398.4
	454
	100
	
	
	

	LS15
	
	1
	1065.6
	1288
	100
	
	
	

	LS16
	
	4
	266.4
	1288
	100
	
	
	

	LS17
	
	4
	398.4
	454
	400
	
	
	

	LS18
	
	4
	1065.6
	1288
	400
	
	
	

	LS19
	Markov, 3km/h, 20%
	1
	266.4
	1288
	25
	
	
	

	LS20
	
	1
	398.4
	454
	100
	
	
	

	LS21
	
	1
	1065.6
	1288
	100
	
	
	

	LS22
	
	4
	266.4
	1288
	100
	
	
	

	LS23
	
	4
	398.4
	454
	400
	
	
	

	LS24
	
	4
	1065.6
	1288
	400
	
	
	

	LS25
	Markov, 120km/h, 1%
	1
	266.4
	1288
	25
	
	
	

	LS26
	
	1
	398.4
	454
	100
	
	
	

	LS27
	
	1
	1065.6
	1288
	100
	
	
	

	LS28
	
	4
	266.4
	1288
	100
	
	
	

	LS29
	
	4
	398.4
	454
	400
	
	
	

	LS30
	
	4
	1065.6
	1288
	400
	
	
	

	LS31
	Markov, 120km/h, 5%
	1
	266.4
	1288
	25
	
	
	

	LS32
	
	1
	398.4
	454
	100
	
	
	

	LS33
	
	1
	1065.6
	1288
	100
	
	
	

	LS34
	
	4
	266.4
	1288
	100
	
	
	

	LS35
	
	4
	398.4
	454
	400
	
	
	

	LS36
	
	4
	1065.6
	1288
	400
	
	
	

	LS37
	Markov, 120km/h, 10%
	1
	266.4
	1288
	25
	
	
	

	LS38
	
	1
	398.4
	454
	100
	
	
	

	LS39
	
	1
	1065.6
	1288
	100
	
	
	

	LS40
	
	4
	266.4
	1288
	100
	
	
	

	LS41
	
	4
	398.4
	454
	400
	
	
	

	LS42
	
	4
	1065.6
	1288
	400
	
	
	

	LS43
	Markov, 120km/h, 20%
	1
	266.4
	1288
	25
	
	
	

	LS44
	
	1
	398.4
	454
	100
	
	
	

	LS45
	
	1
	1065.6
	1288
	100
	
	
	

	LS46
	
	4
	266.4
	1288
	100
	
	
	

	LS47
	
	4
	398.4
	454
	400
	
	
	

	LS48
	
	4
	1065.6
	1288
	400
	
	
	

	LS49
	Markov, 3km/h, 1%
	2
	266.4
	1288
	50
	
	
	

	LS50
	
	2
	398.4
	454
	200
	
	
	

	LS51
	
	2
	1065.6
	1288
	200
	
	
	

	LS52
	Markov, 3km/h, 5%
	2
	266.4
	1288
	50
	
	
	

	LS53
	
	2
	398.4
	454
	200
	
	
	

	LS54
	
	2
	1065.6
	1288
	200
	
	
	

	LS55
	Markov, 3km/h, 10%
	2
	266.4
	1288
	50
	
	
	

	LS56
	
	2
	398.4
	454
	200
	
	
	

	LS57
	
	2
	1065.6
	1288
	200
	
	
	

	LS58
	Markov, 3km/h, 20%
	2
	266.4
	1288
	50
	
	
	

	LS59
	
	2
	398.4
	454
	200
	
	
	

	LS60
	
	2
	1065.6
	1288
	200
	
	
	

	LS61
	Markov, 120km/h, 1%
	2
	266.4
	1288
	50
	
	
	

	LS62
	
	2
	398.4
	454
	200
	
	
	

	LS63
	
	2
	1065.6
	1288
	200
	
	
	

	LS64
	Markov, 120km/h, 5%
	2
	266.4
	1288
	50
	
	
	

	LS65
	
	2
	398.4
	454
	200
	
	
	

	LS66
	
	2
	1065.6
	1288
	200
	
	
	

	LS67
	Markov, 120km/h, 10%
	2
	266.4
	1288
	50
	
	
	

	LS68
	
	2
	398.4
	454
	200
	
	
	

	LS69
	
	2
	1065.6
	1288
	200
	
	
	

	LS70
	Markov, 120km/h, 20%
	2
	266.4
	1288
	50
	
	
	

	LS71
	
	2
	398.4
	454
	200
	
	
	

	LS72
	
	2
	1065.6
	1288
	200
	
	
	


5 Verification Process

5.1 Device-based evaluation 
In order to verify the results for the device-based evaluation, each proponent shall provide the following (for details refer to S4-AHI299):

· the codec specific parameters in S4-AHI299
· the ls_decoder, ld_decoder and network2sd utilities executable for Android with the appropriate I/O interfaces, 

· error free pcap traces for the different test case 

This enables to reproduce the same process as defined in S4-AHI299. 

The license terms shall be granted to selected 3GPP member in order to verify the results for device-based evaluation. The selected 3GPP members may be:
1. one or several independently selected 3GPP members

2. one or several independently selected test labs based 

3. any 3GPP member gets access to executables as listed above and can verify independently.

4. only companies that have qualified candidates get access.

Our preference is 1 if a sufficient amount of agreeable members volunteer to verify. However, if this is not the case option 3 may be considered as well.

5.2 Performance evaluation 

In order to verify the results for the results for the rigorous evaluation, each proponent shall provide the following (for details refer to S4-AHI299):

· the codec specific parameters in S4-AHI299
· the ls_decoder, ld_decoder and network2sd utilities executable for a suitable platform such as Windows or Linux, 

· error free pcap traces for the different test case or an appropriate encoding tool

This enables to reproduce the simulation processes from the evaluation. 

The license terms shall be granted to selected 3GPP members in order to verify the performance results. Similar procedures for selecting the companies may be considered.
6 Selection Process
For the selection process the work item objectives need to be taken into account (see SP-120182):
“The objective of the work item is to investigate and evaluate the proposed FEC technologies and adopt one which provides the most significant enhancement to the performance of the MBMS system over the Rel-6 application layer FEC in MBMS.  Aspects of system performance which would provide benefit to the system include, but are not limited to,

· Improving the bandwidth efficiency of streaming and download services delivery over MBMS 

· Improving the reliability of streaming and download services delivery over MBMS, e.g. by increasing the amount of tolerable lost packets for a given FEC overhead  

· Reducing the required computational and memory resources for decoding in UEs
· Addressing backward compatibility issues by considering deployments of pre-Rel-11 MBMS FEC

The evaluation and selection process for the proposed improvements will be documented in a TR. In the case of qualifying FEC solutions with similar evaluation results, the selection process shall favour open and available standardized FEC solutions. Performance requirements for FEC decoders, and test vectors for FEC encoders shall be specified.”
Based on the work item objectives all of the following aspects need to be taken into account for each FEC technology:
· Enhancement over existing FEC

· Bandwidth Efficiency of streaming and download services delivery
· well expressed by the performance numbers for LTE from above as well as the code performance overhead numbers from the submission
· Results in a total of 120 download use cases, 72 streaming use cases and 22 code performance use cases.
· required computational and memory resources for decoding
· well expressed by the device test plan results as proposed in S4-AHI299
· provides numbers computational and memory resources

· If similar performance take into account

· Standardization Status
· Availability/Maturity of technology
· Backward-compatibility
· Additional information
It is proposed to take into account all the above data points in the selecting an FEC technology. However, it is also proposed to not attempt to merge this into a single figure-of-merit.
7 Time Plan

It is proposed to adopt the following time plan for the next two calls
Call August 1st, 2012

· Revisit the test plan and finalize it
· Verification
· define verification procedure for device-based evaluation

· define verification procedure for overhead results
Selection is expected to be done during SA4#70 based on verified results. However, it is also proposed to prepare an extension for one meeting cycle including a dedicated adhoc between SA4#70 and SA4#71 in case the FEC work may not be completed during SA4#70 in order to ensure the completion of the work item in Release-11 timeframe.
8 Checking Requirements

In order to confirm that the process documented here and in the test plan meet the requirements specified in S4-AHI286 and also address those provided in S4-AHI282, the following table is provided:

	No.
	Reference
	Requirement
	Comment

	1
	S4-AHI286, section 3
	The streams delivered by proponents will be delivered in PCAP format. They will be provided with a description file summarizing the parameters used for the stream.
	The process defined in S4-AHI299 supports these procedures.

	2
	S4-AHI286, section 3
	The streams should use the parameters as defined in the candidate submission for the respective use case and may also be used for verification of the performance results. If parameters are changed for some use cases, the candidate should provide a rationale for such change and new overhead performance results for these cases.
	The process defined in S4-AHI299 supports these procedures. Also some comments are made in this document resolve any ambiguities

	3
	S4-AHI286, section 3
	The error generator is an separate tool simulating errors in the transmission
	The process defined in S4-AHI299 supports these procedures.

	4
	S4-AHI286, section 3
	Exact error patterns are provided for the different cases
	The process defined in S4-AHI299 supports these procedures.

	5
	S4-AHI286, section 3
	Reference Device

· Consistent conditions can be generated

· Switches off all unnecessary process

· Runs in performance mode, not On-Demand mode to avoid CPU fluctuations

· One core shall be used.

· Measurement/Profiling can be installed

· More details need to be checked
	The process defined in S4-AHI299 supports these procedures.

	6
	S4-AHI286, section 3
	In addition to choosing a platform(s) or possibly making it part of choosing a platform(s), also configurations as well as (high) level test procedures shall be defined to avoid significant divergence.
	The process defined in S4-AHI299 supports these procedures.

	7
	S4-AHI286, section 7
	The evaluation shall emulate/reflect real-world operation as close as possible under the constraints of having comparable results.
	The process defined in S4-AHI299 supports these procedures.

	8
	S4-AHI286, section 7
	For the evaluation the codes and packetization schemes as described in the submission of the candidates shall be applied.
	The process defined in S4-AHI299 supports these procedures.

	9
	S4-AHI286, section 7
	For rigorous evaluation the same parameters as provided in the submission of the candidates should be used, if not used rationale for such change should be provided and new overhead performance shall be provided. 
	The process defined in S4-AHI299 supports these procedures.

	10
	S4-AHI286, section 7
	The generated results shall be verifiable. A process for verification prior to SA4#70 shall be defined.
	The process defined in S4-AHI299 supports these procedures.

	11
	S4-AHI286, section 7
	The metrics to generate shall reflect real-world operation constraints and shall at least include CPU, memory, latency and footprint considerations. Peak and average values are relevant.
	The process defined in S4-AHI299 supports these procedures.

	12
	S4-AHI286, section 7
	Harmonization of evaluation methodologies based on the ideal code results shall be agreed.
	The process defined in S4-AHI299 and in this document, section 4, support these procedures.

	13
	S4-AHI286, section 7
	The evaluation process shall define measurement methodologies for the metrics by defining detailed measurement procedures and should define software utilities to be used, for each of the performance metrics to be reported.
	The process defined in S4-AHI299 supports these procedures.

	14
	S4-AHI286, section 7
	Test vectors defining loss patterns, for each agreed test case, shall be made available to the qualified candidates.
	The process defined in S4-AHI299 supports these procedures.

	15
	S4-AHI286, section 7
	The conditions for testing shall be defined which describe the steps to set up the device for test, to perform the test, and how to collect the measurement results. This should for example include a list of commands that are allowed on the device.  A sequence of commands for performing a measurement should also be agreed.
	The process defined in S4-AHI299 supports these procedures.

	16
	S4-AHI286, section 7
	The evaluation procedure shall determine a device but will not agree on the device for evaluation until submission candidates have obtained the device.
	The process defined in S4-AHI299 supports these procedures. 
Devices have been obtained in multiple countries within 2-3 days.

	18
	S4-AHI286, section 7
	The evaluation shall be setup in order to compare the performance of the qualified candidates.
	The process defined in S4-AHI299 supports these procedures.

	19
	S4-AHI282, section 2.1
	Differences in the ideal results must be harmonized to insure that a fair comparison of the device performance can be achieved.  
	See process defined in the test plans and in section 4.

	20
	S4-AHI282, section 2.2
	Performance Calibration

The main goal of this evaluation is for FEC performance.  Because implementation is on a real device, many operations that are non-essential to the FEC operation are required.  These include reading and writing from hard disk drive / flash, unpacking a stream of particular formatting (such as PCAP), and reading data from a particular socket.  Additionally, performance of a standard algorithm on the device should be compared to insure that device performance results are comparable.  This is to insure that the impact of these peripheral operations is quantified and are excluded from FEC performance comparison.


	See process in the test plans for which evaluation for erroneous and error-free delivery shall be provided. This permits comparison.

	21
	S4-AHI282, section 2.4
	To insure consistency between experimental runs, FEC software should be terminated and restarted between each experimental run and between each experimental test vector.  The software is to be started in the same state for each experimental test vector, if multiple test vectors are used.  The FEC should not store any data in memory, on disk, in flash, or in any other storage means between experiments or test vectors.
	The process defined in S4-AHI299 supports these procedures.

	22
	S4-AHI282, section 2.4
	The order of payload data must be consistent between experimental runs (before application of the error pattern).  The order of payload data must not be changed.
	The process defined in S4-AHI299 supports these procedures.

	23
	S4-AHI282, section 2.4
	Prior knowledge of the test vector should not be used by the FEC.
	The process defined in S4-AHI299 supports these procedures. If even more randomness is required an arbitrary test vector seed may be selected during the call.

	24
	S4-AHI282, section 2.5
	The device selected should be running a clean OS.  Specifically, no applications should be running, except for the FEC and any measurement software utilities.  
	The process defined in S4-AHI299 supports these procedures.

	25
	S4-AHI282, section 2.5
	The comparison should be performed with the FEC software running on single CPU.  All other CPU cores should be disabled.  Offloading of FEC or other OS processing to an alternate CPU is not allowed.
	The process defined in S4-AHI299 supports these procedures.

	26
	S4-AHI282, section 2.5
	The comparison device should not have any hardware or chips manufactured by a candidate company.  This is to insure that processing is not offloaded to an alternate CPU on the device.
	The process defined in S4-AHI299 supports these procedures.

	27
	S4-AHI282, section 2.6
	To insure the accuracy and repeatability of results, common software for injecting errors, transmitting payload data, receiving payload data, reading and writing to disk/flash, and for evaluating the performance metrics must be used.  This software must be either provided by an independent third party, or if it is provided by a candidate, source code and compilation instructions to produce the provided executable / object code must be provided.  Test vectors (describing the error patterns) must be provided by a third party.
	The process defined in S4-AHI299 supports these procedures.

The test vector software is provided by a proponent, but anyone can verify that it is appropriate.

	28
	S4-AHI282, section 2.7
	Verification
	Verification is enabled by the procedures defined in S4-AHI299. The code proponents only need to provide pcap test vectors and decoder executable for Android 4.0.3.

	29
	S4-AHI282, section 2.8
	Evaluation Criteria Weighting
	The work item description provides clear guidelines how to use the results generated from evaluation. The draft selection process proposed in section 5 supports these procedures


9 Proposal

In detail the following proposals are made:

1. Focus on LTE download and streaming delivery test cases for selection process

2. Adopt the additional streaming test cases as presented in section 2

3. Apply the test plan in S4-AHI299 for the device evaluation with the test cases proposed in section 3
4. Do the rigorous simulation as proposed in section 4
5. Use section 5 as the starting point for verification

6. Use section 6 as the starting point for a selection criteria

7. Use the time plan in section 7 

8. Agree that with the data from the submission and the proposed data collection in this document (together with the test plan) sufficient data is collected for the selection of an FEC technology. 
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