	ITU - Telecommunications Standardization Sector

STUDY GROUP 16 Question 6

Video Coding Experts Group (VCEG)

_________________

Fourteenth Meeting: Santa Barbara, CA, USA, 21-24 September, 2001
	Document  VCEG-N37

Filename: VCEG-N37.doc

Generated: 13 September ’01


	Question:
	Q.6/SG16 (VCEG)

	Source:
	Viktor Varsa, Marta Karczewicz
Nokia Research Center 
6000 Connection Drive
Irving, TX, 75039 – USA 

Göran Roth, Rickard Sjöberg
Ericsson Radio Systems AB
KI/ERA/T/VV
SE-164 80 Stockholm, Sweden
Günther Liebl, Thomas Stockhammer
Institute for Communications Eng.
Munich University of Technology
80290 Munich, Germany
	Tel:
Fax:
Email:


Tel:
Fax:
Email:


Tel:
Fax:
Email:
	+1 972 374 1861
+1 972 894 4589
viktor.varsa@nokia.com


+46 8 757 2373
+46 8 757 5550
rickard.sjoberg@era.ericsson.se

+49 89 28923510
+49 89 28923490
liebl@ei.tum.de

	Title:
	Common Test Conditions for RTP/IP over 3GPP/3GPP2 – Software and Amendments

	Purpose:
	Proposal


_____________________________
Intellectual Property Notice: The authors believe that there is no intellectual property associated with this proposal

Summary

This document contains a proposal for amendments to the Common Test Conditions for RTP/IP over 3GPP/3GPP2 (VCEG-M77) generated at the 2001 Austin meeting. Furthermore, it contains a brief description of the features of the software simulator that has been implemented based on the definitions in VCEG-M77. The actual software is available as a separate zip-file named “vcegn37_software.tar.gz” on the standard ftp-site.

Amendments to Test Conditions

· Overhead for CDMA-2000 due to HDLC framing at the PPP layer:

The line 

“Overhead per PPP PDU = PPP packet header (3 bytes) + bit stuffing (~2% of payload)+compressed RTP/UDP/IP header (3 bytes)”

shall be changed to 

“Overhead per PPP PDU = PPP packet header (3 bytes) + octet-synchronous HDLC stuffing (~2% of (payload+compressed RTP/UDP/IP header)) + compressed RTP/UDP/IP header (3 bytes)”
· Overhead for UMTS:

The line

“Overhead per PDCP PDU = PDCP packet header (1 byte) + length info (1 byte) = 2 bytes”

shall be changed to
“Overhead per PDCP PDU = PDCP packet header (1 byte) + length info (1 byte) + compressed 

RTP/UDP/IP header (3 bytes) = 5 bytes”

· Description of the software simulator as can be found in the next section

Software Simulator

An implementation of the software simulator as described in document VCEG-M77 can be found in the

archive <vcegn37_software.tar.gz>, which is available on the standard ftp-site.

Content

The archive includes the following files, which are part of the offline software simulator distribution: 

· README: contains all information necessary to compile and run the simulation tool

· Makefile: contains all the rules to compile the tool on a Linux workstation

· vceg_n37_global.h: header file containing global definitions common to all source modules

· vceg_n37_main.cc: primary source module

· vceg_n37_loss_generator.h: header file containg the type and class definitions for the 3G loss generator module

· vceg_n37_loss_generator.cc: source module containing the explicit loss generator routines

· vceg_n37_packet_data_agent.h: header file containing the type and class definitions for the PDCP/PPP layer functionality

· vceg_n37_packet_data_agent.cc: source module containing the explicit PDCP/PPP layer routines

· vceg_n37_radio_link_agent.h: header file containing the type and class definitions for the RLC/RLP layer functionality

· vceg_n37_radio_link_agent.cc: source module containing the explicit RLC/RLP layer routines

· settings_template.txt: sample parameter file containing the correct syntax to supply the simulation  tool with all the required parameter settings

· 18681.3, 18681.4, wcdma_64kb_3kph_5e-04.bin, wcdma_64kb_50kph_2e-04.bin,  wcdma_128kb_3kph_5e-04.bin, wcdma_128kb_50kph_2e-04.bin: error pattern files according to the document VCEG-M77

How to use the tool

The parameter file

Before you can actually start the simulation tool, you have to create a suitable parameter file containing the desired settings for a specific simulation run. The easiest way to do this is to just copy the given sample file settings_template.txt> to your own parameter file (which we will simply call <parameter-file> in the following) and edit it afterwards. 

General conventions:

· For all parameters listed as mandatory, the user has to provide a valid entry at the respective location in the parameter file

· Throughout the simulation tool, the conversion factor between kbit and bit is assumed to be 1000, not 1024!

· All entries of type STRING are limited to a total of 99 characters.

· The actual entries depend on the desired simulation scenario. Suitable combinations can be either found in the document VCEG-M77 or have to be chosen by the user.

In the following, you will find a list of all possible settings together with the required type of the input values:

	ENTRY
	INPUT VALUE TYPE
	CLASS

	file for writing simulation log report
	STRING
	mandatory

	file for writing final statistics
	STRING
	mandatory




	file containing the bit error pattern
	STRING
	mandatory

	start position in the pattern (in bytes)
	POSITIVE INTEGER
	mandatory

	file containing the input RTP stream
	STRING
	mandatory

	file containing the output RTP stream
	STRING
	mandatory

	3GPP/3GPP2 system type (UMTS or CDMA-2000)
	STRING
	mandatory

	compressed RTP/UDP/IP header size (in bytes)
	POSITIVE INTEGER
	mandatory

	packet agent header size (in bytes)
	POSITIVE INTEGER
	mandatory

	nominal radio bearer bitrate (in kbit/s)
	POSITIVE INTEGER
	mandatory

	frame size (in bits)
	POSITIVE INTEGER
	mandatory

	radio link agent header size (in bytes)
	POSITIVE INTEGER
	mandatory

	acknowledged mode (y/n)
	y (for yes) or n (for no)
	mandatory

	fully-persistent ARQ (y/n)
	y (for yes) or n (for no)
	only needed, if above is y

	maximum number of retransmissions per frame in acknowledged mode
	POSITIVE INTEGER
	only needed, if above is n


Running the simulation

After having created a valid <parameter-file>, a single simulation is started by simply entering

> vcegn37_sim3G <parameter-file>

where the last expression has to be replaced by the actual name of your personal parameter file!

The tool will then start to read the RTP source stream from the specified input file, perform a system level simulation according to the requirements in document VCEG-M77 and the actual parameter settings, and write the resulting RTP stream to the specified output file.

Simulation results

The results of the simulation run can be found in three different files, whose location and names are all set in the <parameter-file>:

· The file for the output RTP stream, which conforms to the I/O-format specified in document VCEG-M77.

· The simulation log file, which contains a trace of all major events that have occurred during the run. This file is mainly for the purpose of verification of parameter settings and debugging in case of strange simulation results.

· The statistics file, which contains all relevant statistics about packet counters, error rates, loss  rates, bitrates, ... A brief definition of what the different elements mean and how they are computed can be found in the README file.

Model of the retransmission procedure at RLC/RLP layer

The RLC/RLP retransmission procedure has been modeled based on the following assumptions:

· The feedback channel carrying ACKs and NACKs is not corrupted by any errors or packet loss.

· After a radio link frame has been declared corrupt at the receiver, the retransmission request arrives at the transmitter after one additional transmission time interval (TTI). Hence, the minimum time between two successive (re)transmissions of the same frame is exactly the round-trip time of 2*TTI.

· Depending on the choice of the user in the <parameter-file>, the maximum number of retransmissions of a single radio link frame may be limited to a certain number. Otherwise, fully-persistent ARQ is assumed, with sufficient buffer space at both transmitter and receiver.

· The radio link layer agent at the receiver preserves the sequence order of the PDCP/PPP PDUs: As long as not all segments of the previous PDU have been received successfully, or the PDU has been declared lost due to limited retransmissions, no other already-complete PDUs that follow in the sequence are passed on to the upper layer.
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