3GPP TSG SA WG4 PSM Ad Hoc meeting
S4-AHP247
Sophia Antipolis, France, 6-8 April, 2005


Source:
SA4 PSM Sub-working Group
Title:
FEC simulation parameters and assumptions for UTRAN
Document for:
Approval
Agenda Item:
5.4.1
1. 


























· 
· 




















1. 
2. 












3.
Proposal

3.1
Simulation parameters

	UTRAN Download
	

	
	Bearer rates
	64kbit/s, 128kbit/s, 256kbit/s

	
	RLC PDU size
	640 bytes, 1280 bytes, 1280 bytes respectively

	
	RLC BLER
	1%, 5%, 10% (required), 15%, 20%, 30% (optional)

	
	RLC block loss pattern
	Independent random loss

	
	Number of trials
	At least 10,000 for files <= 512KB, 3,000 for 3072KB

	
	File sizes
	50KB, 512KB, 3072KB

	
	FLUTE payload size
	456 bytes

	
	ROHC
	No

	
	IPv4/UDP header
	28 bytes

	
	FLUTE header
	16 bytes

	
	FEC overhead
	
Varied in steps of X packets, where X=ceil(0.005N) and N is the number of packets containing source data 

	UTRAN Streaming
	

	
	Bearer rates
	64kbit/s, 128kbit/s and 256kbit/s

	
	RLC PDU size
	640 bytes (for 64kbit/s bearer)
1280 bytes (for 128kbit/s bearer)
1280 bytes (for 256kbit/s bearer)

	
	RLC BLER
	1%, 5%, 10% (required), 15%, 20%, 30% (optional)

	
	RLC block loss pattern
	Independent random loss

	
	Simulation duration
	24 hours

	
	Media rates
	Varied by steps of 1% of bearer rate, assuming only a single media stream1

	
	FEC overhead
	Varied to sum FEC and Media to equal bearer rate

	
	Source packet RTP payload size
	64 kbit/s: 456 bytes
128 kbit/s: 456 bytes
256 kbit/s: 768 bytes

	
	Repair packet RTP payload size
	Minimum value supported by the FEC code which is not less than 470 (for 64kbit/s and 128kbit/s) and 782 (for 256kbit/s)2

	
	Protection period
	5s, 20s

	
	ROHC
	No

	
	IPv4/UDP/RTP header
	40

	
	Source packet FEC payload ID
	Specified by FEC code

	
	Repair packet FEC payload ID
	Specified by FEC code

	
	FEC Symbol size
	
Specified by FEC code


Note:
1
In practice, multiple media streams may be carried within a single MBMS bearer. However, only a single media stream is considered for FEC simulation purposes for simplicity.
2
The last repair packet of a block may be shorter if supported by the FEC code in order to fit within the protection period
3.2
Simulation output
3.2.1
Download

Detailed output format for presentation to SA4 (preferable format in Excel file):

	Bit rate
	File size (KB)
	File size (packets)
	BLER
	Number of RLC PDUs sent
	Average IP packet loss rate
	Actual FEC overhead (packets)
	Actual FEC overhead (%)
	%age of unsuccessful users

	
	
	
	
	
	
	
	
	Ideal code
	Raptor
	RS

	e.g. 64kbit/s
	e.g. 3072KB
	
	e.g. 10%
	
	e.g. 17.8%
	35
	
	e.g. 1%
	e.g. 10%
	e.g. 10%


Summary output format for discussion in SA4
FEC Overhead required for 99% probability of recovery at specific BLER points
64kbit/s
	Error rates
	Power required
(G=-3dB1)
	Power required
(G=-6dB2)
	File size
	Ideal
(%)
	Raptor
(%)
	RS
(%)

	Low (1% BLER)
	X% of cell power
	Y% of cell power
	Small (50KB)
	
	
	

	
	
	
	Medium (512KB)
	
	
	

	
	
	
	Large (3072KB)
	
	
	

	Medium (5% BLER)
	
	
	Small (50KB)
	
	
	

	
	
	
	Medium (512KB)
	
	
	

	
	
	
	Large (3072KB)
	
	
	

	High (10% BLER)
	
	
	Small (50KB)
	
	
	

	
	
	
	Medium (512KB)
	
	
	

	
	
	
	Large (3072KB)
	
	
	


Notes:
1
This corresponds to ~90% of users assuming uniform distribution of users

2
This corresponds to ~99% of users assuming uniform distribution of users

FEC Overhead required for 99% probability of recovery at specific BLER points

128kbit/s
	Error rates
	Power required (G=-3dB1)
	Power required (G=-6dB2)
	File size
	Ideal
	Raptor
	RS

	Low (1% BLER)
	X% of cell power
	Y% of cell power
	Small (50KB)
	
	
	

	
	
	
	Medium (512KB)
	
	
	

	
	
	
	Large (3072KB)
	
	
	

	Medium (5% BLER)
	
	
	Small (50KB)
	
	
	

	
	
	
	Medium (512KB)
	
	
	

	
	
	
	Large (3072KB)
	
	
	

	High (10% BLER)
	
	
	Small (50KB)
	
	
	

	
	
	
	Medium (512KB)
	
	
	

	
	
	
	Large (3072KB)
	
	
	


FEC Overhead required for 99% probability of recovery at specific BLER points
256kbit/s
	Error rates
	Power required (G=-3dB1)
	Power required (G=-6dB2)
	File size
	Ideal
	Raptor
	RS

	Low (1% BLER)
	X% of cell power
	Y% of cell power
	Small (50KB)
	
	
	

	
	
	
	Medium (512KB)
	
	
	

	
	
	
	Large (3072KB)
	
	
	

	Medium (5% BLER)
	
	
	Small (50KB)
	
	
	

	
	
	
	Medium (512KB)
	
	
	

	
	
	
	Large (3072KB)
	
	
	

	High (10% BLER)
	
	
	Small (50KB)
	
	
	

	
	
	
	Medium (512KB)
	
	
	

	
	
	
	Large (3072KB)
	
	
	


Notes:

1
This corresponds to ~90% of users assuming uniform distribution of users

2
This corresponds to ~99% of users assuming uniform distribution of users

3.2.2
Streaming

Output format for presentation to SA4:
	Bearer rate
	BLER
	Average IP packet loss rate
	Media rate
	FEC overhead1
	Protection Period (s)
	Source packets per protection period
	Mean Time Between FEC Block Losses (s)

	
	
	
	
	
	
	
	Ideal code
	Raptor
	RS

	e.g. 64kbit/s
	e.g. 10%
	e.g. 17.8%
	e.g. 48kbit/s
	e.g. 33%
	20s
	
	7200s
	3600s
	3600s


Notes:
1
FEC overhead is the total amount of repair data, including repair packet headers, in a source block divided by the total amount of source data, including source packet headers.
Summary output format for discussion in SA4:

Maximum supported Media Rate for Mean Time Between FEC Block Loss of 1 hour
	Error rates
	Bearer rate
	Ideal
	Raptor
	RS

	Low (1% BLER)
	Low (64kbit/s)
	e.g. 56kbit/s
	
	

	
	Medium (128kbit/s)
	
	
	

	
	High (256kbit/s)
	
	
	

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

	
	Medium (128kbit/s)
	
	
	

	
	High (256kbit/s)
	
	
	

	High (10% BLER)
	Low (64kbit/s)
	
	
	

	
	Medium (128kbit/s)
	
	
	

	
	High (256kbit/s)
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