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1 Introduction

From the evaluation of the self-verified results it was 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 had been provided with the submission for each candidate, but for final selection of a single FEC more detailed numbers are necessary.
The document refers to the test plan in S4-AHI303.

2 Test Cases

In the evaluation for selection the test cases for LTE are pre-dominantly 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 to the evaluation and the Technical Report. 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] 

	LS52
	Markov, 3km/h, 1%
	2
	266.4
	
	

	LS53
	
	2
	398.4
	
	

	LS54
	
	2
	1065.6
	
	

	LS55
	Markov, 3km/h, 5%
	2
	266.4
	
	

	LS56
	
	2
	398.4
	
	

	LS57
	
	2
	1065.6
	
	

	LS58
	Markov, 3km/h, 10%
	2
	266.4
	
	

	LS59
	
	2
	398.4
	
	

	LS60
	
	2
	1065.6
	
	

	LS61
	Markov, 3km/h, 20%
	2
	266.4
	
	

	LS62
	
	2
	398.4
	
	

	LS49
	
	2
	1065.6
	
	

	LS63
	Markov, 120km/h, 1%
	2
	266.4
	
	

	LS64
	
	2
	398.4
	
	

	LS65
	
	2
	1065.6
	
	

	LS66
	Markov, 120km/h, 5%
	2
	266.4
	
	

	LS67
	
	2
	398.4
	
	

	LS50
	
	2
	1065.6
	
	

	LS68
	Markov, 120km/h, 10%
	2
	266.4
	
	

	LS69
	
	2
	398.4
	
	

	LS70
	
	2
	1065.6
	
	

	LS71
	Markov, 120km/h, 20%
	2
	266.4
	
	

	LS72
	
	2
	398.4
	
	

	LS51
	
	2
	1065.6
	
	


3 Rigorous Evaluation for Performance Results

3.1 Introduction

The definition of the Test Plan and the provisioning of error trace generators in S4-AHI303 enable to do exact and comparable performance results. The methodology defined in S4-AHI303 is expected to be used for evaluation of the overhead results for any results that are documented in the TR26.947.
To enable re-simulation and verification of the results the overhead performance shall be carried out according to the device-based 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-AHI303 shall be used.

3.2 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
	
	
	
	
	


3.3 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
	
	
	


4 Verification Process

In order to verify the results for the device-based evaluation, each proponent shall provide the following (for details refer to S4-AHI303):

· the codec specific parameters in S4-AHI303
· 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-AHI303. 

The license terms shall be granted to 3GPP member in order to verify the results for device-based evaluation. 

For verification of overhead results, the proponent may provide data according to the test plan for, but decoders for Linux or Windows. Other formats may be provided that enable verification.

5 Selection Process
5.1 Work item Objectives

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.”
5.2 Selection Procedure

In addition the agreed procedures in S4-120547 shall be taken into account:

The working principles of the 3GPP SA4 working group is to identify the most appropriate solutions for standards issues and the enhancement of the SA4 technical specifications, by building consensus via discussions and analysis of evaluation data by the member companies. 

Based on the discussions on S4-120441 and S4-120438 during eMBMS EMM-EFEC SWG meeting sessions on Tuesday and Wednesday of the SA4 #68 meeting, an appropriate selection procedures could be :

1.  FEC proponents submit an email to the SA4 reflector, indicating the intent for submission, a week prior to the proposal submission deadline

2.  Submission packages to be provided by the proposal submission deadline. 

3. Presentation of candidate proposals in SA4 face-to-face meetings

4. Review and discuss self-evaluation data in the submission package

5. Qualification of candidate proposals: select the ones that are showing improvements over the Raptor codes in the current SA4 standard TS 26.346.

6. Prioritization/weighting of test cases for code performance evaluation:

a. LTE test cases should be assigned higher weighting factors than UTRAN test cases as the enhancement is a Release 11 feature

b. Evaluation data for scenarios using realistic channel models, i.e., RAN1 channel model, should be assigned higher weighting factors

7. Cross-evaluation of proposals

a. Clear and sufficient instructions on the FEC object code library to be provided to allow the cross evaluation of proposals

8. Consideration of proposals

a. EFEC proponents should make the best effort in harmonizing the proposals by capturing the benefits of individual proposals while avoiding the deficiencies

b. Review and discuss proposals including harmonised proposals

c. Compare evaluation data between proposals including harmonised proposals, if more than one exists

9. Performance metrics, but not limited to, to be compared against the current FEC baseline as described in TS 26.346 are:
a. Probability of decoding failure, for a given receive overhead

b. Transmit overhead

c. Receive overhead

d. Encoding latency

e. Decoding latency

f. Encoder SW complexity

g. Decoder SW complexity

h. Decoding memory requirements

i. Footprint requirements 

j. Amount of tolerable loss packets for a given FEC overhead

k. Implementation choices/options 

10.  Decision on the FEC proposal with the most significant performance enhancement for adoption into TS26.346. 

5.3 Summary

The process documented in section 5.2 was followed during SA4#69 up to 4 and 3 candidates qualified temporarily based on self-evaluation results. To address the work item objectives and the remaining aspects from section 5.2, the following is proposed.

· Check the 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-AHI303
· provides numbers computational and memory resources

· Based on this data select remaining candidates

· If similar performance also 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. 
6 Time Plan

It is proposed to adopt the following time plan submitted in S4-121056, specifically for SA4#70:
· Presentation of updates of qualified candidates addressing clarifications and potential harmonization

· Preliminary selection of single enhanced FEC based on the criteria in section 5

· If requested, 

· provide procedures for verification of the selected enhanced FEC until SA4#71

· repare extension until SA4#58 with remaining work 

· If time permits

· Presentation and agreement on CRs to TS26.346 for the FEC code as well as other general FEC clarifications

· Address additional enhancement to FEC in MBMS, if applicable
· Review and address backwards compatibility issues
· Completion of the TR "Selection and Characterization of Application Layer FEC" and SA4 agreement

· otherwise

· prepare extension until SA4#58 with remaining work

7 Proposal

In detail the following proposals are made:

1. Do the rigorous simulation as proposed in section 4 for any FEC documented in the TR26.947, especially the selected one.
2. Use section 4 as verification process, if requested
3. Use section 5.3 for selection 

4. Use the time plan in section 6 
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