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1. Introduction
One objective of current work item EMM is to improve the reliability of streaming and download services delivery over MBMS [1]. This requires comparison of the proposed codes. This document recommends how evaluate code performance based on receive overhead.
2. Proposed Receive Overhead
The current permanent document (PD) includes test cases for UTRAN download, LTE download, UTRAN streaming, and LTE streaming.  The download test cases provide measured TX overhead, but do not report RX overhead.  Similarly, the streaming test cases provide supported bit rate, but do not report RX overhead.  While the TX overhead is a useful measure of performance, it can be more dependent on the channel than on the code.  In some cases, the TX overhead can be nearly indistinguishable for codes with different performance.  The RX overhead is an important performance characteristic of the FEC, since it is independent of the channel, and should be provided as additional information for SA4 code selection. The following text defines the RX overhead, shows the existing four tables, and shows the four new tables including the RX overhead.
2.1 Receive Overhead

Data to be transmitted is partitioned into K symbols.  These K symbols are used to generate N total symbols to be transmitted, where N>=K.  Successful decoding requires at least K symbols to be received, but in some cases additional received symbols may be necessary.   Denote the number of symbols received in excess of K to be O.  The decoding failure probability distribution is a function of O and is given as P(O)=Pr{decoding with O overhead symbols or less fails}.   
For each of the test cases the following performance metrics shall be reported:
· The probability that decoding is not successful with O = i symbols, Pf(O=i), where i=[0, 1, 2, 3, 4, 5, 6, 7, 8, 9, ceil(0.1*K), ceil(0.2*K)]. 

Table 1 FEC Overhead for UTRAN download cases 

	Test Case
	Error conditions
	File size
	Bitrate 
kbit/s
	Overhead

TR26.946
	 [T; Kt; Z; N; G] 

	UD1
	Low (1% BLER)
	Small (50KB)
	64
	
	

	UD2
	
	Medium (512KB)
	64
	
	

	UD3
	
	Large (3072KB)
	64
	
	

	UD4
	Medium (5% BLER)
	Small (50KB)
	64
	
	

	UD5
	
	Medium (512KB)
	64
	
	

	UD6
	
	Large (3072KB)
	64
	
	

	UD7
	High (10% BLER)
	Small (50KB)
	64
	
	

	UD8
	
	Medium (512KB)
	64
	
	

	UD9
	
	Large (3072KB)
	64
	
	

	UD10
	15% BLER
	Small (50KB)
	64
	
	

	UD11
	
	Medium (512KB)
	64
	
	

	UD12
	
	Large (3072KB)
	64
	
	

	UD13
	20% BLER
	Small (50KB)
	64
	
	

	UD14
	
	Medium (512KB)
	64
	
	

	UD15
	
	Large (3072KB)
	64
	
	

	UD16
	30% BLER
	Small (50KB)
	64
	
	

	UD17
	
	Medium (512KB)
	64
	
	

	UD18
	
	Large (3072KB)
	64
	
	

	UD19
	Low (1% BLER)
	Small (50KB)
	128/256
	
	

	UD20
	
	Medium (512KB)
	128/256
	
	

	UD21
	
	Large (3072KB)
	128/256
	
	

	UD22
	Medium (5% BLER)
	Small (50KB)
	128/256
	
	

	UD23
	
	Medium (512KB)
	128/256
	
	

	UD24
	
	Large (3072KB)
	128/256
	
	

	UD25
	High (10% BLER)
	Small (50KB)
	128/256
	
	

	UD26
	
	Medium (512KB)
	128/256
	
	

	UD27
	
	Large (3072KB)
	128/256
	
	

	UD28
	15% BLER
	Small (50KB)
	128/256
	
	

	UD29
	
	Medium (512KB)
	128/256
	
	

	UD30
	
	Large (3072KB)
	128/256
	
	

	UD31
	20% BLER
	Small (50KB)
	128/256
	
	

	UD32
	
	Medium (512KB)
	128/256
	
	

	UD33
	
	Large (3072KB)
	128/256
	
	

	UD34
	30% BLER
	Small (50KB)
	128/256
	
	

	UD35
	
	Medium (512KB)
	128/256
	
	

	UD36
	
	Large (3072KB)
	128/256
	
	


Table 2 FEC RX Overhead for UTRAN download cases 

	Test Case
	O=0
	O=1
	O=2
	O=3
	O=4
	O=5
	O=6
	O=7
	O=8
	O=9
	O=ceil(K*10)
	O=ceil(K*20)

	UD1
	
	
	
	
	
	
	
	
	
	
	
	

	UD2
	
	
	
	
	
	
	
	
	
	
	
	

	UD3
	
	
	
	
	
	
	
	
	
	
	
	

	UD4
	
	
	
	
	
	
	
	
	
	
	
	

	UD5
	
	
	
	
	
	
	
	
	
	
	
	

	UD6
	
	
	
	
	
	
	
	
	
	
	
	

	UD7
	
	
	
	
	
	
	
	
	
	
	
	

	UD8
	
	
	
	
	
	
	
	
	
	
	
	

	UD9
	
	
	
	
	
	
	
	
	
	
	
	

	UD10
	
	
	
	
	
	
	
	
	
	
	
	

	UD11
	
	
	
	
	
	
	
	
	
	
	
	

	UD12
	
	
	
	
	
	
	
	
	
	
	
	

	UD13
	
	
	
	
	
	
	
	
	
	
	
	

	UD14
	
	
	
	
	
	
	
	
	
	
	
	

	UD15
	
	
	
	
	
	
	
	
	
	
	
	

	UD16
	
	
	
	
	
	
	
	
	
	
	
	

	UD17
	
	
	
	
	
	
	
	
	
	
	
	

	UD18
	
	
	
	
	
	
	
	
	
	
	
	

	UD19
	
	
	
	
	
	
	
	
	
	
	
	

	UD20
	
	
	
	
	
	
	
	
	
	
	
	

	UD21
	
	
	
	
	
	
	
	
	
	
	
	

	UD22
	
	
	
	
	
	
	
	
	
	
	
	

	UD23
	
	
	
	
	
	
	
	
	
	
	
	

	UD24
	
	
	
	
	
	
	
	
	
	
	
	

	UD25
	
	
	
	
	
	
	
	
	
	
	
	

	UD26
	
	
	
	
	
	
	
	
	
	
	
	

	UD27
	
	
	
	
	
	
	
	
	
	
	
	

	UD28
	
	
	
	
	
	
	
	
	
	
	
	

	UD29
	
	
	
	
	
	
	
	
	
	
	
	

	UD30
	
	
	
	
	
	
	
	
	
	
	
	

	UD31
	
	
	
	
	
	
	
	
	
	
	
	

	UD32
	
	
	
	
	
	
	
	
	
	
	
	

	UD33
	
	
	
	
	
	
	
	
	
	
	
	

	UD34
	
	
	
	
	
	
	
	
	
	
	
	

	UD35
	
	
	
	
	
	
	
	
	
	
	
	

	UD36
	
	
	
	
	
	
	
	
	
	
	
	


Table 3 FEC Overhead required for 99 % probability for LTE download delivery test cases
	Test Case
	Error conditions
	Bitrate

kbit/s
	File size
	FEC Overhead
	[T; Kt; Z; Ns; G]

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

	LD2
	
	266.4
	Audio (1 MB)
	
	

	LD3
	
	266.4
	Clip(3 MB)
	
	

	LD4
	
	266.4
	SD (128 MB)
	
	

	LD5
	
	266.4
	HD(1.8 GB)
	
	

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

	LD7
	
	266.4
	Audio (1 MB)
	
	

	LD8
	
	266.4
	Clip(3 MB)
	
	

	LD9
	
	266.4
	SD (128 MB)
	
	

	LD10
	
	266.4
	HD(1.8 GB)
	
	

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

	LD12
	
	266.4
	Audio (1 MB)
	
	

	LD13
	
	266.4
	Clip(3 MB)
	
	

	LD14
	
	266.4
	SD (128 MB)
	
	

	LD15
	
	266.4
	HD(1.8 GB)
	
	

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

	LD17
	
	266.4
	Audio (1 MB)
	
	

	LD18
	
	266.4
	Clip(3 MB)
	
	

	LD19
	
	266.4
	SD (128 MB)
	
	

	LD20
	
	266.4
	HD(1.8 GB)
	
	

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

	LD22
	
	398.4
	Audio (1 MB)
	
	

	LD23
	
	398.4
	Clip(3 MB)
	
	

	LD24
	
	398.4
	SD (128 MB)
	
	

	LD25
	
	398.4
	HD(1.8 GB)
	
	

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

	LD27
	
	398.4
	Audio (1 MB)
	
	

	LD28
	
	398.4
	Clip(3 MB)
	
	

	LD29
	
	398.4
	SD (128 MB)
	
	

	LD30
	
	398.4
	HD(1.8 GB)
	
	

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

	LD32
	
	398.4
	Audio (1 MB)
	
	

	LD33
	
	398.4
	Clip(3 MB)
	
	

	LD34
	
	398.4
	SD (128 MB)
	
	

	LD35
	
	398.4
	HD(1.8 GB)
	
	

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

	LD37
	
	398.4
	Audio (1 MB)
	
	

	LD38
	
	398.4
	Clip(3 MB)
	
	

	LD39
	
	398.4
	SD (128 MB)
	
	

	LD40
	
	398.4
	HD(1.8 GB)
	
	

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

	LD42
	
	1065.6
	Audio (1 MB)
	
	

	LD43
	
	1065.6
	Clip(3 MB)
	
	

	LD44
	
	1065.6
	SD (128 MB)
	
	

	LD45
	
	1065.6
	HD(1.8 GB)
	
	

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

	LD47
	
	1065.6
	Audio (1 MB)
	
	

	LD48
	
	1065.6
	Clip(3 MB)
	
	

	LD49
	
	1065.6
	SD (128 MB)
	
	

	LD50
	
	1065.6
	HD(1.8 GB)
	
	

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

	LD52
	
	1065.6
	Audio (1 MB)
	
	

	LD53
	
	1065.6
	Clip(3 MB)
	
	

	LD54
	
	1065.6
	SD (128 MB)
	
	

	LD55
	
	1065.6
	HD(1.8 GB)
	
	

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

	LD57
	
	1065.6
	Audio (1 MB)
	
	

	LD58
	
	1065.6
	Clip(3 MB)
	
	

	LD59
	
	1065.6
	SD (128 MB)
	
	

	LD60
	
	1065.6
	HD(1.8 GB)
	
	

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

	LD62
	
	266.4
	Audio (1 MB)
	
	

	LD63
	
	266.4
	Clip(3 MB)
	
	

	LD64
	
	266.4
	SD (128 MB)
	
	

	LD65
	
	266.4
	HD(1.8 GB)
	
	

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

	LD67
	
	266.4
	Audio (1 MB)
	
	

	LD68
	
	266.4
	Clip(3 MB)
	
	

	LD69
	
	266.4
	SD (128 MB)
	
	

	LD10
	
	266.4
	HD(1.8 GB)
	
	

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

	LD72
	
	266.4
	Audio (1 MB)
	
	

	LD73
	
	266.4
	Clip(3 MB)
	
	

	LD74
	
	266.4
	SD (128 MB)
	
	

	LD75
	
	266.4
	HD(1.8 GB)
	
	

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

	LD77
	
	266.4
	Audio (1 MB)
	
	

	LD78
	
	266.4
	Clip(3 MB)
	
	

	LD79
	
	266.4
	SD (128 MB)
	
	

	LD80
	
	266.4
	HD(1.8 GB)
	
	

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

	LD82
	
	398.4
	Audio (1 MB)
	
	

	LD83
	
	398.4
	Clip(3 MB)
	
	

	LD84
	
	398.4
	SD (128 MB)
	
	

	LD85
	
	398.4
	HD(1.8 GB)
	
	

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

	LD87
	
	398.4
	Audio (1 MB)
	
	

	LD88
	
	398.4
	Clip(3 MB)
	
	

	LD89
	
	398.4
	SD (128 MB)
	
	

	LD90
	
	398.4
	HD(1.8 GB)
	
	

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

	LD92
	
	398.4
	Audio (1 MB)
	
	

	LD93
	
	398.4
	Clip(3 MB)
	
	

	LD94
	
	398.4
	SD (128 MB)
	
	

	LD95
	
	398.4
	HD(1.8 GB)
	
	

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

	LD97
	
	398.4
	Audio (1 MB)
	
	

	LD98
	
	398.4
	Clip(3 MB)
	
	

	LD99
	
	398.4
	SD (128 MB)
	
	

	LD100
	
	398.4
	HD(1.8 GB)
	
	

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

	LD102
	
	1065.6
	Audio (1 MB)
	
	

	LD103
	
	1065.6
	Clip(3 MB)
	
	

	LD104
	
	1065.6
	SD (128 MB)
	
	

	LD105
	
	1065.6
	HD(1.8 GB)
	
	

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

	LD107
	
	1065.6
	Audio (1 MB)
	
	

	LD108
	
	1065.6
	Clip(3 MB)
	
	

	LD109
	
	1065.6
	SD (128 MB)
	
	

	LD110
	
	1065.6
	HD(1.8 GB)
	
	

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

	LD112
	
	1065.6
	Audio (1 MB)
	
	

	LD113
	
	1065.6
	Clip(3 MB)
	
	

	LD114
	
	1065.6
	SD (128 MB)
	
	

	LD115
	
	1065.6
	HD(1.8 GB)
	
	

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

	LD117
	
	1065.6
	Audio (1 MB)
	
	

	LD118
	
	1065.6
	Clip(3 MB)
	
	

	LD119
	
	1065.6
	SD (128 MB)
	
	

	LD120
	
	1065.6
	HD(1.8 GB)
	
	


Table 4 FEC RX Overhead required for 99 % probability for LTE download delivery test cases
	Test Case
	O=0
	O=1
	O=2
	O=3
	O=4
	O=5
	O=6
	O=7
	O=8
	O=9
	O=ceil(K*10)
	O=ceil(K*20)

	LD1
	
	
	
	
	
	
	
	
	
	
	
	

	LD2
	
	
	
	
	
	
	
	
	
	
	
	

	LD3
	
	
	
	
	
	
	
	
	
	
	
	

	LD4
	
	
	
	
	
	
	
	
	
	
	
	

	LD5
	
	
	
	
	
	
	
	
	
	
	
	

	LD6
	
	
	
	
	
	
	
	
	
	
	
	

	LD7
	
	
	
	
	
	
	
	
	
	
	
	

	LD8
	
	
	
	
	
	
	
	
	
	
	
	

	LD9
	
	
	
	
	
	
	
	
	
	
	
	

	LD10
	
	
	
	
	
	
	
	
	
	
	
	

	LD11
	
	
	
	
	
	
	
	
	
	
	
	

	LD12
	
	
	
	
	
	
	
	
	
	
	
	

	LD13
	
	
	
	
	
	
	
	
	
	
	
	

	LD14
	
	
	
	
	
	
	
	
	
	
	
	

	LD15
	
	
	
	
	
	
	
	
	
	
	
	

	LD16
	
	
	
	
	
	
	
	
	
	
	
	

	LD17
	
	
	
	
	
	
	
	
	
	
	
	

	LD18
	
	
	
	
	
	
	
	
	
	
	
	

	LD19
	
	
	
	
	
	
	
	
	
	
	
	

	LD20
	
	
	
	
	
	
	
	
	
	
	
	

	LD21
	
	
	
	
	
	
	
	
	
	
	
	

	LD22
	
	
	
	
	
	
	
	
	
	
	
	

	LD23
	
	
	
	
	
	
	
	
	
	
	
	

	LD24
	
	
	
	
	
	
	
	
	
	
	
	

	LD25
	
	
	
	
	
	
	
	
	
	
	
	

	LD26
	
	
	
	
	
	
	
	
	
	
	
	

	LD27
	
	
	
	
	
	
	
	
	
	
	
	

	LD28
	
	
	
	
	
	
	
	
	
	
	
	

	LD29
	
	
	
	
	
	
	
	
	
	
	
	

	LD30
	
	
	
	
	
	
	
	
	
	
	
	

	LD31
	
	
	
	
	
	
	
	
	
	
	
	

	LD32
	
	
	
	
	
	
	
	
	
	
	
	

	LD33
	
	
	
	
	
	
	
	
	
	
	
	

	LD34
	
	
	
	
	
	
	
	
	
	
	
	

	LD35
	
	
	
	
	
	
	
	
	
	
	
	

	LD36
	
	
	
	
	
	
	
	
	
	
	
	

	LD37
	
	
	
	
	
	
	
	
	
	
	
	

	LD38
	
	
	
	
	
	
	
	
	
	
	
	

	LD39
	
	
	
	
	
	
	
	
	
	
	
	

	LD40
	
	
	
	
	
	
	
	
	
	
	
	

	LD41
	
	
	
	
	
	
	
	
	
	
	
	

	LD42
	
	
	
	
	
	
	
	
	
	
	
	

	LD43
	
	
	
	
	
	
	
	
	
	
	
	

	LD44
	
	
	
	
	
	
	
	
	
	
	
	

	LD45
	
	
	
	
	
	
	
	
	
	
	
	

	LD46
	
	
	
	
	
	
	
	
	
	
	
	

	LD47
	
	
	
	
	
	
	
	
	
	
	
	

	LD48
	
	
	
	
	
	
	
	
	
	
	
	

	LD49
	
	
	
	
	
	
	
	
	
	
	
	

	LD50
	
	
	
	
	
	
	
	
	
	
	
	

	LD51
	
	
	
	
	
	
	
	
	
	
	
	

	LD52
	
	
	
	
	
	
	
	
	
	
	
	

	LD53
	
	
	
	
	
	
	
	
	
	
	
	

	LD54
	
	
	
	
	
	
	
	
	
	
	
	

	LD55
	
	
	
	
	
	
	
	
	
	
	
	

	LD56
	
	
	
	
	
	
	
	
	
	
	
	

	LD57
	
	
	
	
	
	
	
	
	
	
	
	

	LD58
	
	
	
	
	
	
	
	
	
	
	
	

	LD59
	
	
	
	
	
	
	
	
	
	
	
	

	LD60
	
	
	
	
	
	
	
	
	
	
	
	

	LD61
	
	
	
	
	
	
	
	
	
	
	
	

	LD62
	
	
	
	
	
	
	
	
	
	
	
	

	LD63
	
	
	
	
	
	
	
	
	
	
	
	

	LD64
	
	
	
	
	
	
	
	
	
	
	
	

	LD65
	
	
	
	
	
	
	
	
	
	
	
	

	LD66
	
	
	
	
	
	
	
	
	
	
	
	

	LD67
	
	
	
	
	
	
	
	
	
	
	
	

	LD68
	
	
	
	
	
	
	
	
	
	
	
	

	LD69
	
	
	
	
	
	
	
	
	
	
	
	

	LD10
	
	
	
	
	
	
	
	
	
	
	
	

	LD71
	
	
	
	
	
	
	
	
	
	
	
	

	LD72
	
	
	
	
	
	
	
	
	
	
	
	

	LD73
	
	
	
	
	
	
	
	
	
	
	
	

	LD74
	
	
	
	
	
	
	
	
	
	
	
	

	LD75
	
	
	
	
	
	
	
	
	
	
	
	

	LD76
	
	
	
	
	
	
	
	
	
	
	
	

	LD77
	
	
	
	
	
	
	
	
	
	
	
	

	LD78
	
	
	
	
	
	
	
	
	
	
	
	

	LD79
	
	
	
	
	
	
	
	
	
	
	
	

	LD80
	
	
	
	
	
	
	
	
	
	
	
	

	LD81
	
	
	
	
	
	
	
	
	
	
	
	

	LD82
	
	
	
	
	
	
	
	
	
	
	
	

	LD83
	
	
	
	
	
	
	
	
	
	
	
	

	LD84
	
	
	
	
	
	
	
	
	
	
	
	

	LD85
	
	
	
	
	
	
	
	
	
	
	
	

	LD86
	
	
	
	
	
	
	
	
	
	
	
	

	LD87
	
	
	
	
	
	
	
	
	
	
	
	

	LD88
	
	
	
	
	
	
	
	
	
	
	
	

	LD89
	
	
	
	
	
	
	
	
	
	
	
	

	LD90
	
	
	
	
	
	
	
	
	
	
	
	

	LD91
	
	
	
	
	
	
	
	
	
	
	
	

	LD92
	
	
	
	
	
	
	
	
	
	
	
	

	LD93
	
	
	
	
	
	
	
	
	
	
	
	

	LD94
	
	
	
	
	
	
	
	
	
	
	
	

	LD95
	
	
	
	
	
	
	
	
	
	
	
	

	LD96
	
	
	
	
	
	
	
	
	
	
	
	

	LD97
	
	
	
	
	
	
	
	
	
	
	
	

	LD98
	
	
	
	
	
	
	
	
	
	
	
	

	LD99
	
	
	
	
	
	
	
	
	
	
	
	

	LD100
	
	
	
	
	
	
	
	
	
	
	
	

	LD101
	
	
	
	
	
	
	
	
	
	
	
	

	LD102
	
	
	
	
	
	
	
	
	
	
	
	

	LD103
	
	
	
	
	
	
	
	
	
	
	
	

	LD104
	
	
	
	
	
	
	
	
	
	
	
	

	LD105
	
	
	
	
	
	
	
	
	
	
	
	

	LD106
	
	
	
	
	
	
	
	
	
	
	
	

	LD107
	
	
	
	
	
	
	
	
	
	
	
	

	LD108
	
	
	
	
	
	
	
	
	
	
	
	

	LD109
	
	
	
	
	
	
	
	
	
	
	
	

	LD110
	
	
	
	
	
	
	
	
	
	
	
	

	LD111
	
	
	
	
	
	
	
	
	
	
	
	

	LD112
	
	
	
	
	
	
	
	
	
	
	
	

	LD113
	
	
	
	
	
	
	
	
	
	
	
	

	LD114
	
	
	
	
	
	
	
	
	
	
	
	

	LD115
	
	
	
	
	
	
	
	
	
	
	
	

	LD116
	
	
	
	
	
	
	
	
	
	
	
	

	LD117
	
	
	
	
	
	
	
	
	
	
	
	

	LD118
	
	
	
	
	
	
	
	
	
	
	
	

	LD119
	
	
	
	
	
	
	
	
	
	
	
	

	LD120
	
	
	
	
	
	
	
	
	
	
	
	


Table 5 Maximum supported Media Rate (kbit/s) for 
Mean Time Between FEC Block Loss of 1 hour for UTRAN streaming test cases
	Test Case
	Error rates
	Bearer rate
	Protection Period
	Performance
	[T; N; G; K]

	US1
	Low (1% BLER)
	Low (64kbit/s)
	5 sec
	
	

	US2
	
	
	20 sec
	
	

	US3
	
	Medium (128kbit/s)
	5 sec
	
	

	US4
	
	
	20 sec
	
	

	US5
	
	High (256kbit/s)
	5 sec
	
	

	US6
	
	
	20 sec
	
	

	US7
	Medium (5% BLER)
	Low (64kbit/s)
	5 sec
	
	

	US8
	
	
	20 sec
	
	

	US9
	
	Medium (128kbit/s)
	5 sec
	
	

	US10
	
	
	20 sec
	
	

	US11
	
	High (256kbit/s)
	5 sec
	
	

	US12
	
	
	20 sec
	
	

	US13
	High (10% BLER)
	Low (64kbit/s)
	5 sec
	
	

	US14
	
	
	20 sec
	
	

	US15
	
	Medium (128kbit/s)
	5 sec
	
	

	US16
	
	
	20 sec
	
	

	US17
	
	High (256kbit/s)
	5 sec
	
	

	US18
	
	
	20 sec
	
	


Table 6 RX overhead for Maximum supported Media Rate (kbit/s) for 
Mean Time Between FEC Block Loss of 1 hour for UTRAN streaming test cases
	Test Case
	O=0
	O=1
	O=2
	O=3
	O=4
	O=5
	O=6
	O=7
	O=8
	O=9
	O=ceil(K*10)
	O=ceil(K*20)

	US1
	
	
	
	
	
	
	
	
	
	
	
	

	US2
	
	
	
	
	
	
	
	
	
	
	
	

	US3
	
	
	
	
	
	
	
	
	
	
	
	

	US4
	
	
	
	
	
	
	
	
	
	
	
	

	US5
	
	
	
	
	
	
	
	
	
	
	
	

	US6
	
	
	
	
	
	
	
	
	
	
	
	

	US7
	
	
	
	
	
	
	
	
	
	
	
	

	US8
	
	
	
	
	
	
	
	
	
	
	
	

	US9
	
	
	
	
	
	
	
	
	
	
	
	

	US10
	
	
	
	
	
	
	
	
	
	
	
	

	US11
	
	
	
	
	
	
	
	
	
	
	
	

	US12
	
	
	
	
	
	
	
	
	
	
	
	

	US13
	
	
	
	
	
	
	
	
	
	
	
	

	US14
	
	
	
	
	
	
	
	
	
	
	
	

	US15
	
	
	
	
	
	
	
	
	
	
	
	

	US16
	
	
	
	
	
	
	
	
	
	
	
	

	US17
	
	
	
	
	
	
	
	
	
	
	
	

	US18
	
	
	
	
	
	
	
	
	
	
	
	


Table 7 Media Bitrate in kbit/s
for Mean Time Between FEC Block Loss of 1 hour for LTE use cases

	Test Case
	Error conditions
	Segment
Duration
in seconds
	Bearer 
Bitrate

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

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

	LS2
	
	1
	398.4
	
	

	LS3
	
	1
	1065.6
	
	

	LS4
	
	4
	266.4
	
	

	LS5
	
	4
	398.4
	
	

	LS6
	
	4
	1065.6
	
	

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

	LS8
	
	1
	398.4
	
	

	LS9
	
	1
	1065.6
	
	

	LS10
	
	4
	266.4
	
	

	LS11
	
	4
	398.4
	
	

	LS12
	
	4
	1065.6
	
	

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

	LS14
	
	1
	398.4
	
	

	LS15
	
	1
	1065.6
	
	

	LS16
	
	4
	266.4
	
	

	LS17
	
	4
	398.4
	
	

	LS18
	
	4
	1065.6
	
	

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

	LS20
	
	1
	398.4
	
	

	LS21
	
	1
	1065.6
	
	

	LS22
	
	4
	266.4
	
	

	LS23
	
	4
	398.4
	
	

	LS24
	
	4
	1065.6
	
	

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

	LS26
	
	1
	398.4
	
	

	LS27
	
	1
	1065.6
	
	

	LS28
	
	4
	266.4
	
	

	LS29
	
	4
	398.4
	
	

	LS30
	
	4
	1065.6
	
	

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

	LS32
	
	1
	398.4
	
	

	LS33
	
	1
	1065.6
	
	

	LS34
	
	4
	266.4
	
	

	LS35
	
	4
	398.4
	
	

	LS36
	
	4
	1065.6
	
	

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

	LS38
	
	1
	398.4
	
	

	LS39
	
	1
	1065.6
	
	

	LS40
	
	4
	266.4
	
	

	LS41
	
	4
	398.4
	
	

	LS42
	
	4
	1065.6
	
	

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

	LS44
	
	1
	398.4
	
	

	LS45
	
	1
	1065.6
	
	

	LS46
	
	4
	266.4
	
	

	LS47
	
	4
	398.4
	
	

	LS48
	
	4
	1065.6
	
	


Table 8 RX overhead for Media Bitrate in kbit/s
for Mean Time Between FEC Block Loss of 1 hour for LTE use cases

	Test Case
	O=0
	O=1
	O=2
	O=3
	O=4
	O=5
	O=6
	O=7
	O=8
	O=9
	O=ceil(K*10)
	O=ceil(K*20)

	LS1
	
	
	
	
	
	
	
	
	
	
	
	

	LS2
	
	
	
	
	
	
	
	
	
	
	
	

	LS3
	
	
	
	
	
	
	
	
	
	
	
	

	LS4
	
	
	
	
	
	
	
	
	
	
	
	

	LS5
	
	
	
	
	
	
	
	
	
	
	
	

	LS6
	
	
	
	
	
	
	
	
	
	
	
	

	LS7
	
	
	
	
	
	
	
	
	
	
	
	

	LS8
	
	
	
	
	
	
	
	
	
	
	
	

	LS9
	
	
	
	
	
	
	
	
	
	
	
	

	LS10
	
	
	
	
	
	
	
	
	
	
	
	

	LS11
	
	
	
	
	
	
	
	
	
	
	
	

	LS12
	
	
	
	
	
	
	
	
	
	
	
	

	LS13
	
	
	
	
	
	
	
	
	
	
	
	

	LS14
	
	
	
	
	
	
	
	
	
	
	
	

	LS15
	
	
	
	
	
	
	
	
	
	
	
	

	LS16
	
	
	
	
	
	
	
	
	
	
	
	

	LS17
	
	
	
	
	
	
	
	
	
	
	
	

	LS18
	
	
	
	
	
	
	
	
	
	
	
	

	LS19
	
	
	
	
	
	
	
	
	
	
	
	

	LS20
	
	
	
	
	
	
	
	
	
	
	
	

	LS21
	
	
	
	
	
	
	
	
	
	
	
	

	LS22
	
	
	
	
	
	
	
	
	
	
	
	

	LS23
	
	
	
	
	
	
	
	
	
	
	
	

	LS24
	
	
	
	
	
	
	
	
	
	
	
	

	LS25
	
	
	
	
	
	
	
	
	
	
	
	

	LS26
	
	
	
	
	
	
	
	
	
	
	
	

	LS27
	
	
	
	
	
	
	
	
	
	
	
	

	LS28
	
	
	
	
	
	
	
	
	
	
	
	

	LS29
	
	
	
	
	
	
	
	
	
	
	
	

	LS30
	
	
	
	
	
	
	
	
	
	
	
	

	LS31
	
	
	
	
	
	
	
	
	
	
	
	

	LS32
	
	
	
	
	
	
	
	
	
	
	
	

	LS33
	
	
	
	
	
	
	
	
	
	
	
	

	LS34
	
	
	
	
	
	
	
	
	
	
	
	

	LS35
	
	
	
	
	
	
	
	
	
	
	
	

	LS36
	
	
	
	
	
	
	
	
	
	
	
	

	LS37
	
	
	
	
	
	
	
	
	
	
	
	

	LS38
	
	
	
	
	
	
	
	
	
	
	
	

	LS39
	
	
	
	
	
	
	
	
	
	
	
	

	LS40
	
	
	
	
	
	
	
	
	
	
	
	

	LS41
	
	
	
	
	
	
	
	
	
	
	
	

	LS42
	
	
	
	
	
	
	
	
	
	
	
	

	LS43
	
	
	
	
	
	
	
	
	
	
	
	

	LS44
	
	
	
	
	
	
	
	
	
	
	
	

	LS45
	
	
	
	
	
	
	
	
	
	
	
	

	LS46
	
	
	
	
	
	
	
	
	
	
	
	

	LS47
	
	
	
	
	
	
	
	
	
	
	
	

	LS48
	
	
	
	
	
	
	
	
	
	
	
	


3. Proposal

It is proposed to use and include the RX overhead described in section 2 in the PD.
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