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1. Introduction

1.1 Scope

This document has been developed in the frame of the "French ATN Validation Initiative" (FRAVI). 

FRAVI is the French Initiative that has been targeted at contributing towards the validation of the proposed enhancements to the Internet Communications Service (ICS) technical provisions proposed for incorporation into the third edition of ICAO Doc 9705, Sub-Volume V ([REF1]). FRAVI has been undertaken and is sponsored by the French DGAC.

The FRAVI validation strategy, methods, tools, objectives and exercises are described in the FRAVI ATN Internet SARPs Validation Plan ([REF2])

1.2 Purpose of the document

This document is the AVE result report corresponding to the ATN Validation Exercize AVE_101, which is also referenced under the title " Validation of the enhancements to the ATN transport protocol ".

An AVE result report is a summary of the results of a tests campaign associated with a particular validation exercize. It includes the following information:

· An overview of the validation exercize

· A summary of the results, concluded by a statement declaring the tests successful or unsuccessful

· A detailed description and analysis of the problems encountered, if any.

· The Proposed Defect Reports (PDRs), if the problems have to be reported to ATNP

· A reference to the location where the configuration, log and trace files are archived.

1.3 References

REF1 

Proposed Draft third Edition of Doc 9705 Sub-Volume 5 (10 December 99)

REF2 

FRAVI - ATN Internet SARPs Validation Plan (30 December, 1999)

2. Findings during implementation of the enhancement

2.1 First issue

No findings were expected for the implementation of the enhancements to the transport protocol, because it was believed that both ATN ES implementations available in STNA already implemented these enhancements.

A previous analysis of the two implementations (carried out one year before) had concluded that both existing implementations implemented the transport mechanisms that are now proposed as enhancements to the SubVolume V. This had been reported to ATNP/WG2 in Working Paper 512.

However, the analysis of the first tests performed in the context of AVE_101 have refuted some elements of the previous analysis: although it was confirmed that both implementations already implemented a dynamic adaptive retransmission algorithm, as well as the backoff algorithm and the Karn's algorithm, it was observed that both implementation used a different retransmission timer adaptation formula than the one which is now recommended in the Draft third edition. More specifically, both the ProATN (Airtel product -based) and DNA (Marben/Atos product -based) software implemented the following formula:

     T1new = SRTTnew + 2 * Dnew +AR
whereas, the Formula recommended in the draft third edition is:

      T1new = SRTTnew + 4 * Dnew +AR
This led to the need of reconsidering the above draft third edition recommendation. Indeed, the recommended formula had been proposed, in part because it was believed that this was the formula already implemented in COTS TP4 products ( and also because this is the standard Jacobson's Formula (apart from the AR term) currently used in all TCP implementations).

STNA tried to understand why the 2 COTS-derived ATN TP4 implementations use a (same) formula that is different from the "standard" Jacobson's Formula and found one possible explanation: the original SIGCOMM'88 version of the Jacobson's paper suggested calculating the retransmission timer as SRTT + 2D rather than SRTT + 4D. This is only after some further investigations and experience on low speed links that Jacobson finally proposed the "SRTT + 4D" formula in a new version of his paper. It could be therefore assumed that both implementations have been originally based on the original Jacobson's paper publication and never updated afterward. However, this is only an assumption, and maybe there have been good reasons for the COTS implementations to select the "SRTT + 2*D" approach. 

At the moment, it does not seem necessary to raise a PDR on the draft Edition 3 on this subject. It seems preferable to discuss the issue on the WG2 Internet Drafting Group mailing list and get confirmation that the "SRTT + 4D" algorithm is the right one.

2.2 Second Issue

Another difference has been identified between the adaptive retransmission algorithm of the tested COTS TP4 implementations and the recommended algorithm in SubVolume V. The difference relates to the way the retransmission timer value is computed on the first valid round-trip time sample obtained on a Transport connection. (note: this first RTT sample is normally obtained on the exchange of the CR and CC TPDUs or on the exchange of the CC and the first ACK TPDUs)

On the first valid round-trip time sample obtained on a Transport connection, the two COTS TP4 implementations use the following algorithm:

1 The Smoothed RTT is set to the value of the first Sample:

SRTT = S

2 The Deviance is set to half the value of the first Sample

D = S/2

3 As a result, by applying the formula RTO = SRTT +2D +AR, the RTO is initially set to the value:


RTO = 2 * "the first valid sample" + AR

The current SubVolume V algorithm gives a different result, as described bellow:

1 First the Estimate Error is computed as follows:

Err = S - 0

= S

2 The SRTT is set to:

SRTT = 0 + Err/8
= S/8 

3 The Deviance is set to:

D = 0 + (Err - 0)/4
= S/4

4 As a result, by applying the formula RTO = SRTT + 4D + AR, the RTO is initially set to the value: 

RTO = 1.125*" the first valid sample" + AR

By comparing the 2 different approaches, it can be observed that:

· With the first (COTS product) algorithm, the Smoothed RTT is immediately set to a correct value (SRTT = the first sample). With the current SubVolume V specification, the Smoothed RTT is initially set to an incorrect low value (S/8).

· With the current SubVolume V algorithm, the first resulting retransmission timer value can be very close to the value of the first RTT sample. This introduces a high risk of unnecessary retransmission of the first DT TPDUs exchanged over the transport connection.

It is therefore believed that the approach currently followed by the COTS TP4 implementations is the right one: it seems better to use a specific RTO computation formula when the first RTT sample is obtained, and before continuing with the classical Jacobson's formula when further RTT samples are obtained.

It is proposed to add a new recommendation in the SubVolume V on this subject.

2.3 Third issue

A defect was found in one of the two tested implementations. The defect is that the implementation considers as valid Round-Trip-Time (RTT) samples certain RTT measurements that should have normally been considered invalid. 

The defect can be observed when the following scenario occurs: 

· The sending TP4 entity has a credit greater than 1 (let's say 4)

· This TP4 entity sends a burst of 4 DTs TPDU (let's say DT seq. 14, 15, 16 and 17)

· We assume the DT seq. 14 is lost

· On receipt of DT TPDUs 15, 16, and 17, the receiving TP4 entity sends ACK(14) TPDUs

· After a while, the retransmission timer elapses and the DT seq. 14 is retransmitted.

· On receipt of the (retransmitted) DT seq. 14, the receiving TP4 entity sends an ACK(18) TPDU, i.e. acknowledging not only DT seq 14, but also DTs seq. 15, 16 and 17.

On receipt of ACK(18), the sending TP4 entity estimates the round trip time by computing the difference of time between the receipt of the ACK(18) and the sending of DT seq 17. The defect is to consider the resulting RTT sample as a valid sample. The sample must be considered invalid because it encompasses the time during which the acknowledgement of the DT seq 17 was delayed due to the loss of DT seq 14.

This defect in the implementation cannot originate from the draft third edition specification (the implementation existed before the draft third edition). However; a review of the draft 3rd edition text on this subject concluded that the text is not specific enough, and leaves the door open to the same error in future draft third edition-compliant implementations. More specifically, the SubVolume V paragraphs 5.5.2.6.2.3 and 5.5.2.6.2.4 must be reworked to clearly indicate that an RTT measurement obtained on receipt of an ACK TPDU that acknowledges both non-retransmitted and retransmitted DT TPDUs must be considered as an invalid RTT sample.

3. Description of the Validation Exercize

3.1 High level specification

3.1.1 Exercize references

AVE
AVT
AVC used
AVO covered

AVE_101
ACT_101_01

ACT_101_02

ACT_101_03

ACT_101_04
AVC_01
AVO-3_101

AVO-3_102

AVO-3_201

AVO-3_202

AVO-3_460

AVO-3_461

3.1.2 Objectives of the tests

AVO-3_101, AVO-3_102 ,AVO-3_201 and AVO-3_202 globally aims at:

· Verifying that all the third edition enhancements pertaining to Airborne and Ground End Systems have been implemented

· Verifying that Airborne and Ground End Systems implementing these enhancements interoperate

· Verifying that Airborne and Ground End Systems implementing these enhancements interoperate with End Systems that do not implement these enhancements

· Demonstrating that the new mechanisms perform well and provide a real gain in performance to the end users.

As far as Airborne and Ground ATN End Systems are concerned, it must be noted that the third edition enhancements are limited to 2 enhancements to the ATN transport protocol specification, namely:

· The introduction of a mechanism for the dynamic adaptation of the TP4 retransmission timer

· The revision of the COTP acknowledgement (ACK) timer setting

AVE_101 must therefore focus on the validation of these 2 specific enhancements, and demonstrate that these new TP4 features have been implemented, do not prevent interoperability with third edition-compliant and baseline edition-compliant End Systems, and enhance the transport service. 

3.1.3 Configuration

AVC_01 will be used as the physical configuration for the tests.
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Between AVTs, it may be necessary to modify some parameters of the ATN software configuration of the systems. This is described in the next section.

3.1.4 Specification of the tests

3.1.4.1 General

AVE_101 consists of the following 4 AVTs. AVE_101 will be successful if these 4 AVTs are sucessful.

AVT_101_01
Verify that the TP4 enhancements have been implemented

AVT_101_02
Verify that third edition compliant ESs interoperate

AVT_101_03
Verify that a third edition compliant ES interoperate with a baseline edition-compliant ES

AVT_101_04
Demonstrate that the TP4 enhancements are beneficial

3.1.4.2 AVT_101_01: Verify that the TP4 enhancements have been implemented

3.1.4.2.1 Preparation of the test

The test uses the default configuration of AVC_01 with the following modifications:

1. One of the 2 intermediate systems must be configured to drop 5 % of the packets transferred over the X.25 network

2. Activate the TP4 traces on both ESs

3. If possible, configure the Ess to get a printout of every changes to the Round Trip Time measured by the TP4 entities, and to the value of the retransmission timer computed by the TP4 entity.

3.1.4.2.2 Test execution

Generate traffic over one transport connection established between the 2 ESs. The parameter of the traffic must be adapted as appropriate to ease the traces analysis .

3.1.4.2.3  Expected results

Analysis of the traces must demonstrate that:

1. The value of the retransmission timer is dynamically updated as a function of the measured round-trip time

2. The retransmission time backoff procedure is implemented

3. A short acknowledgement timer value is used

3.1.4.3 AVT_101_02: Verify that third edition compliant ESs interoperate

3.1.4.3.1 Preparation of the test

The test uses the default configuration of AVC_01 with the following modifications:

1. One of the 2 intermediate systems must be configured to drop 5 % of the packets transferred over the X.25 network

3.1.4.3.2 Test execution

Generate traffic over transport connections established between the 2 ESs. The following different traffic patterns must be tested: 

· Burst mode unidirectional traffic from ES1 to ES2

· Burst mode bi-directional traffic between ES1 and ES2

· Unidirectional long periodicity traffic from ES2 to ES1

· Bi-directional long periodicity traffic between ES1 and ES2

3.1.4.3.3 Expected results

The remote ES must receive all data transmitted.

No abrupt transport disconnection failure must be observed.

3.1.4.4 AVT_101_03: Verify that a third edition compliant ES interoperate with a baseline edition-compliant ES

3.1.4.4.1 Preparation of the test

The test uses the default configuration of AVC_01 with the following modifications:

2. One of the 2 intermediate systems must be configured to drop 5 % of the packets transferred over the X.25 network

3. ES2 must be configured with a fixed TP4 retransmission timer by setting the lower and upper bound of the retransmission timer to 221 sec.

4. The other TP4 timers of ES2 must be set as follows:

· NSDU lifetime: 20 sec

· Maximum Transit Delay: 100 sec

· Local Ack timer: 20 sec

· Persistence time: 443

· Maximum number of transmissions: 3

· Time bound on reference and/or sequence numbers: 1263 sec

· Inactivity time: 4500 sec

· Window time: 4000 sec

Note: These timer values are the nominal TP4 timer values that were recommended in the baseline edition of Doc 9705 Sub-Volume V

3.1.4.4.2 Test execution

Generate traffic over transport connections established between the 2 ESs. The following different traffic patterns must be tested: 

· Burst mode unidirectional traffic from ES1 to ES2

· Burst mode bi-directional traffic between ES1 and ES2

· Unidirectional long periodicity traffic from ES2 to ES1

· Bi-directional long periodicity traffic between ES1 and ES2

3.1.4.4.3 Expected results

The remote ES must receive all data transmitted.

No abrupt transport disconnection failure must be observed.

3.1.4.5 AVT_101_04: Demonstrate that the TP4 enhancements are beneficial

3.1.4.5.1 Preparation of the test

The test uses the default configuration of AVC_01 with the following modifications:

1. One of the 2 intermediate systems must be configured to drop 5 % of the packets transferred over the X.25 network

2. ES1 and ES2 must be configured with a fixed TP4 retransmission timer by setting the lower and upper bound of the retransmission timer to 202 sec, so that the retransmission timer value remain fixe.

3. The other TP4 timers of ES1 and ES2 must be set to the same value as the ones used during the test AVT_101_01.

records the QOS characteristics of the traffic that have been obtained for transport service end users QOS. The QOS metrics to be recorded are:

· The maximum transfer delay of a TSDU

· The average transfer delay of TSDUs

· The duration of the transport connection

· The average throughput (amount of data transferred divided by the duration of the TC)

3.1.4.5.2 Test execution

Between the 2 Ess, generate the same traffic pattern as the one of AVT_101_01 (same amount of data exchanged, at the same periodicity). 

Records the QOS characteristics of the traffic that have been obtained for transport service end users QOS. The QOS metrics to be recorded are:

· The duration of the transport connection

· The average throughput (amount of data transferred divided by the duration of the TC)

3.1.4.5.3 Expected results

Comparisons of the end user QOSs measured on AVT_101_02 and AVT_101_04 traffics must clearly demonstrate that the algorithm for the dynamic adaptation of the retransmission timer contributes to provide better end to end performances to the Transport Service end users.

4. Result of the Exercizes

4.1 Results of AVT_101_01

4.1.1 Details on the execution of the test

The test was executed on the STNA lab in a real test environment, on the configuration AVC_01.

A specific troublemaker procedure was used on IS2 to provoke the dropping of 5% of the traffic exchanged between the two ESs.

The test consisted of the exchange of an unidirectional burst traffic from ES2 to ES1. 110 DT TPDUs were generated by ES2 .

The details on the name and configuration of the systems used to play the roles of ES1, BIS and ES2 are provided in the table below:

Role

Configuration details
ES1/BIS
IS1
IS2
ES2/BIS

Name of the Workstation
Tennis1
Judo1
Foot1
Rugby1

ATN Software version
ProATN bV3.0
ProATN V2.1
ProATN V2.1
ProATN bV3.0

Main characteristics of the configuration
Combined ES/BIS
Ground BIS
Ground BIS
Ground BIS

Configuration file
AVT_101_01_tennis1.cnf
AVT_101_01_judo1.cnf
AVT_101_01_foot1.cnf
AVT_101_01_rugby1.cnf

NET
4700278183465200534f41000005534f42410100
4700278183465200534f42000105534f42420100
4700278183465200534f42000005534f42430100
4700278183465200534f43000005534f42440100

Operator command/response history file
AVT_101_01_tennis1.psup.hist.1
Not available
Not available
AVT_101_01_rugby1.psup.hist.1

Other Trace files
N/A
N/A
N/A
RTT printout: rtt.rugby1

The files referenced in this table are available on the CENA archive at the following location:

URL: http://www.tls.cena.fr/atnp/wg2/val-Ed3/fravi/log101.zip


Directory in the zip file: AVT_101_01

Note: Access via the Web server is restricted to user "atnp", with the password "upplval".

4.1.2 Observations

The following table is an extract of the data that can be found in the RTT printout file "rtt.rugby1". This file includes, for each new valid RTT samples measured by ES2, the value of the different variables taken into account in the dynamic computation of the retransmission timer (i.e. the RTT sample value, the Error, the Smoothed RTT, the Deviance and the RTO)

Note 1: the initial values of these variables were the following ones:

· Retansmission timer: 202 sec

· Error: 0

· Smoothed RTT: 0

· Deviance: 0

Note 2: The Remote Acknowledgement timer (as configured on ES1) has a value of 1 second (i.e. 10 tenth of second)

Note 3: A valid RTT sample is an RTT sample obtained on receipt of an ACK PDU that acknowledge TPDUs that have been transmitted once only (i.e. that have not been retransmitted) 

Sequence number of the received ACK:
Measured RTT (the sample)

(1/10 sec)
Error

(1/10 sec)
Smoothed RTT

(1/10 sec)
Deviance

(1/10 sec)
New retransmit timer value

(1/10 sec)

0
15
15
1,875
3,75
26

1
19
18
4,125
7,5
44

3
26
22
6,875
11,25
61

5
25
19
9,25
13,25
72

7
26
17
11,375
14,25
78

9
26
15
13,25
14,5
81

10
39
26
16,5
17,5
96

12
30
14
18,25
16,75
95

14
26
8
19,25
14,75
88

This extract is sufficient to demonstrate that the recommended algorithm for the dynamic computation of the retransmission timer (i.e. the Jacobson's algorithm) has been implemented: on each row of the table, it can be verified that, approximately (i.e. with some level of deviance due to the fact that the software use integer arithmetic):

Error = Sample - SRTT

New SRTT = previous SRTT +  (Error / 8)

New Deviance = previous Deviance +  ( |Error| - previous Deviance) / 4

New RTO = New SRTT + 4 * New Deviance + Remote Acknowledgement Timer
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The next figure shows the curves obtained from the complete set of trace data. The x-basis is the sequential number of valid samples (valid samples have been numbered sequentially, starting with one) and the y-basis is a time scale. During the test, some packets were dropped and retransmitted; however this is not visible on the figure, because only "valid samples " (as defined in the SubVolume V) are represented.

On the figure, the samples are represented by square dots. A line connects these dots to make the sequence easier to follow. The curve above shows the behaviour of the retransmitted timer being computed according to the rules recommended in SubVolume V. The bottom curve shows the behaviour of the smoothed RTT.

The figure clearly shows that the retransmission is dynamically adapted to the value of the measured round trip time.

The next figure represents the value of the retransmission timer that was effectively used when sending or retransmitting DT TPDUs. The x-basis is the count of DT TPDUs sent (including retransmitted DT TDPUs and the y-basis is a time scale).

On the figure the moment at which valid samples were obtained, and their value, are represented by white dots. The moment at which the Jacobson's formula was used to compute a new retransmission timer value, and the resulting value are represented by a cross.

The curve shows the value of the retransmission timer that was effectively used (i.e. activated) before the sending or the retransmission of every DT TPDUs. The peeks result from the execution of the backoff and Karn's algorithms (backoff: when a retransmission occurs, the value of the retransmission timer is doubled; Karn's: the backoff RTO value is reused until a valid RTT sample is obtained).
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4.1.3 Conclusions

The objectives of the test are met: the observations and analysis show that the Draft third edition enhancements to the ATN Transport protocol have been implemented. 

4.2 Results of AVT_101_02

4.2.1 Details on the execution of the test

The test was executed on the STNA lab in a real test environment, on a configuration that is different from AVC_01 and consists of 2 ATN Ess directly interconnected via an Ethernet Local area network. This configuration is depicted on the figure below.
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A specific troublemaker procedure was used on ES2 to provoke the dropping of 5% of the traffic exchanged between the two ESs.

Because a few number of tools exist on the DNA ES for generating traffic a transport service level, it was not possible to experiment all the intended traffic profiles. The test was limited to the exchange of an unidirectional burst traffic from ES2 to ES1. More specifically, the test consisted in the exchange of 100 TSDUs of 1500 bytes each, as fast as possible from ES2 to ES1

The details on the name and configuration of the systems used to play the roles of ES1/BIS and ES2 are provided in the table below:

Role

Configuration details
ES1/BIS1
ES2

Name of the Workstation
Judo1
Basket1

ATN Software version
ProATN beta v3.0
DNA ES V1.3.3

Main characteristics of the configuration
Combined ES/BIS

Draft 3rd edition compliant
ES

Draft 3rd edition compliant

Configuration file
AVT_101_02_judo1.cnf
Not Available

NSAP
470027814652410041544f00110a301100b10001
470027814652410041544f001100120011003321

Operator command/response history file
AVT_101_02_judo1. Psup.hist.1
Not Available

Other Trace files
Log of the TS traffic generator (responder side): cotest.log
Log of the TS traffic generator (sender side): coser.log

The files referenced in this table are available on the CENA archive at the following location:

URL: http://www.tls.cena.fr/atnp/wg2/val-Ed3/fravi/log101.zip



Directory in the zip file: AVT_101_02

Note: Access via the Web server is restricted to user "atnp", with the password "upplval".

4.2.2 Observations

The 100 TSDUs of 1500 octets were successfully exchanged from ES2 to ES1 in less than 18 sec. The transfer rate (at Transport Service level) was approximately of 8,5 Ko/sec.

During the transfer, the trouble maker dropped more than 21 DT TPDUs and several ACK TPDUs. Every lost DT TPDU was successfully retransmitted in a timely fashion. No unnecessary retransmission was observed.

4.2.3 Conclusions

The test results match exactly the expected outcomes of the test scenario.

The objectives of the test are met: it is demonstrated that two different implementations of an ATN ES and both implementing the draft third Edition enhancements to the transport protocol can interoperate.

4.3 Results of AVT_101_03

4.3.1 Details on the execution of the test

The test was executed on the STNA lab in a real test environment, on the configuration AVC_01.

A specific troublemaker procedure was used on IS2 to provoke the dropping of 5% of the traffic exchanged between the two ESs.

As described in the test specification, four different traffic scenarios were executed:

· A burst mode unidirectional traffic from ES2 to ES1 (120 DT TPDUs were generated by ES2)

· A burst mode bi-directional traffic between ES2 to ES1 (120 DT TPDUs were generated by ES2, each being echoed back from ES1 to ES2)

· A unidirectional long periodicity traffic from ES2 to ES1 (12 DT TPDUs (one every 30 sec) were generated from ES2 to ES1)

· A bi-directional long periodicity traffic between ES2 and ES1 (12 DT TPDUs (one every 30 sec) were generated from ES2 to ES1, each being echoed back from ES1 to ES2)

The details on the name and configuration of the systems used to play the roles of ES1, BIS and ES2 are provided in the table below:

Role

Configuration details
ES1/BIS
IS1
IS2
ES2/BIS

Name of the Workstation
Tennis1
Judo1
Foot1
Rugby1

ATN Software version
ProATN V2.1
ProATN V2.1
ProATN V2.1
ProATN bV3.0

Main characteristics of the configuration
Combined ES/BIS

Compliant to the baseline SV5

Fixed TP4 retransmission timer

TP4 timers set to the nominal values recommented in the baseline SV5
Ground BIS
Ground BIS
Conbined ES/BIS

Implementing the draft 3rd edition enhancements to the Transport protocol (dynamic retransmission timer

TP4 timers set to the nominal values recommended in the 3rd edition of the SV5

Configuration file
AVT_101_03_tennis1.cnf
AVT_101_03_judo1.cnf
AVT_101_03_foot1.cnf
AVT_101_03_rugby1.cnf

NET
4700278183465200534f41000005534f42410100
4700278183465200534f42000105534f42420100
4700278183465200534f42000005534f42430100
4700278183465200534f43000005534f42440100

Operator command/response history file
AVT_101_03_tennis1.psup.hist.1
Not available
Not available
AVT_103_02_rugby1.psup.hist.1

Other Trace files
rx1.txt, rx2.txt, rx3.txt, and rx4.txt:

TP4 traces logged after execution of each of the 4 traffic scenarios
N/A
N/A
tx1.txt, tx2.txt, tx3.txt, and tx4.txt:

TP4 traces logged after execution of each of the 4 traffic scenarios

The files referenced in this table are available on the CENA archive at the following location:

URL: http://www.tls.cena.fr/atnp/wg2/val-Ed3/fravi/log101.zip



Directory in the zip file: AVT_101_03

Note: Access via the Web server is restricted to user "atnp", with the password "upplval".

4.3.2 Observations

1 burst mode unidirectional traffic from ES2 to ES1

The 120 DT TPDUs were successfully exchanged from ES2 to ES1 in 270 sec (4 minutes 30 sec). The transfer rate (at Transport Service level) was approximately of 0,45 Ko/sec.

During the transfer, the trouble maker dropped a number of DT and ACK TPDUs. Every lost DT TPDU was successfully retransmitted. No abrupt disconnection was observed.

2 burst mode bi-directional traffic between ES2 and ES1

The 120 DT TPDUs were successfully exchanged between ES2 to ES1 in the 2 directions. The transport connection lasted  616 sec (10 minutes 16 sec). 

During the transfer, the trouble maker dropped a number of DT and ACK TPDUs. Every lost DT TPDU was successfully retransmitted. No abrupt disconnection was observed.

3 unidirectional long periodicity traffic from ES2 to ES1

The 12 DT TPDUs were successfully exchanged from ES2 to ES1. The transport connection lasted 420 sec (7 minutes).

During the transfer, the trouble maker dropped one ACK TPDU. No abrupt disconnection was observed.

4 Bi-directional long periodicity traffic between ES2 and ES1

The 12 DT TPDUs were successfully exchanged between ES2 to ES1 in the 2 directions. The transport connection lasted  450 sec (7 minutes 30 sec). No abrupt disconnection was observed. During the transfer, the trouble maker did not dropped any DT or ACK TPDU.

4.3.3 Conclusions

The test results match exactly the expected outcomes of the test scenarios.

The objectives of the test are met: it is demonstrated that a third edition compliant ES interoperate with a baseline edition-compliant ES.

4.4 Results of AVT_101_04

4.4.1 Details on the execution of the test

Same as for AVT_101_01 (see section 4.1.1) with the following differences:

· On ES1 and ES2, the lower and upper bound of the TP4 retransmit timer have been set to 202 seconds (same value as the initial retransmission timer value). This allows disabling the adaptive retransmission mechanism.

· The configuration, logs, and other files are archived in the directory AVT_101_04 of the log101.zip file that can be downloaded from the CENA archive.

· In this archive directory the file names are prefixed with " AVT_101_04" instead of " AVT_101_01".

4.4.2 Observations

The following tables provides a comparative summary of the tests performed in the context of AVT_101_01 and AVT_101_04

Validation Test Name
AVT_101_01
AVT_101_04

Traffic pattern
Unidirectional, burst mode from ES2 to ES1
Unidirectional, burst mode from ES2 to ES1

Volume of Data transferred
110829 bytes of TS User Data
110829 bytes of TS User Data

Range of the sequence number of the DT PDUs generated
0 to 110
1 to 110

Number of DT TPDUs that have been dropped by the trouble maker 
7

(DT seq 19, 27, 29, 30, 68, 89 and 92)
8

(DT seq 4, 6, 7, 60, 61, 65, 72 and 110)

Duration of the transport connection
135 sec

(i.e.2 minutes 15 sec)
1099 sec 

(i.e.18 minutes 19 sec)

Overall throughput
0,82ko/sec
0,10 ko/sec

4.4.3 Conclusions

Comparisons of the end user QOSs measured on AVT_101_02 and AVT_101_04 traffics clearly demonstrates that the algorithm for the dynamic adaptation of the retransmission timer contributes to provide better end to end performances to the Transport Service end users.

The test results match exactly the expected outcomes of the test scenario.

5. Conclusion/summary

This validation exercize shows that the draft third edition enhancements to the transport protocol perform well, allow interoperability with baseline edition compliant systems and contribute to provide better end to end performances to the Transport Service end users.

Two minor defects were found in the draft third specification of these enhancements (see sections 2.2 and 2.3). These defects have been reported as PDRs on Edition 3 of the SubVolume V to the WG2. The 2  PDRs are attached in annex of this document.

The issue (see section 2.1) on the difference between the RTO retransmission formula implemented in COTS TP4 implementation and the formula recommended in the Draft 3rd Edition of SubVolume V has been notified via e-mail to the WG2 Internet Drafting Group and will be discussed and resolved at the next meeting.
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Feuil1

		ACK nb		Sample		Error		SRTT		Deviance		RTO

		0		15		15		1.875		3.75		26

		1		19		18		4.125		7.5		44

		3		26		22		6.875		11.25		61

		5		25		19		9.25		13.25		72

		7		26		17		11.375		14.25		78

		9		26		15		13.25		14.5		81

		10		39		26		16.5		17.5		96

		12		30		14		18.25		16.75		95

		14		26		8		19.25		14.75		88

		16		28		9		20.375		13.5		84

		18		29		9		21.5		12.5		81

		19		32		11		22.875		12.25		81

		21										162

		25		20		-2		22.625		9.75		71

		27		26		4		23.125		8.5		67

		29										134

		30		30		7		24		8.25		67

		32										134

		34		26		2		24.25		6.75		61

		36		27		3		24.625		6		58

		37		44		20		27.125		9.5		75

		39		26		-1		27		7.5		67

		41		26		-1		26.875		6		60

		43		26		0		26.875		4.5		54

		45		27		1		27		3.75		52

		47		27		0		27		3		49

		49		22		-5		26.375		3.5		50

		51		24		-2		26.125		3.25		49

		53		35		9		27.25		4.75		56

		55		34		7		28.125		5.5		60

		57		34		6		28.875		5.75		61

		59		34		6		29.625		6		63

		61		33		4		30.125		5.5		62

		63		33		3		30.5		5		60

		65		31		1		30.625		4		56

		67		30		0		30.625		3		52

		68		45		15		32.5		6		66

		70										132

		78		25		-7		31.625		6.25		66

		80		27		-4		31.125		5.75		64

		81		43		12		32.625		7.5		72

		83		26		-6		31.875		7.25		70

		85		22		-9		30.75		7.75		71

		87		24		-6		30		7.5		70

		89		21		-9		28.875		8		70

		91										140

		95		21		-7		28		7.75		69

		97		30		2		28.25		6.5		64

		98		42		14		30		8.5		74

		100		29		-1		29.875		6.75		66

		102		26		-3		29.5		6		63

		104		27		-2		29.25		5		59

		106		30		1		29.375		4		55

		108		27		-2		29.125		3.5		53

		110		22		-7		28.25		4.5		56

		111		32		4		28.75		4.5		56
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Feuil1 (2)

		ACK seq nb		Sample		Error		SRTT		Deviance		RTO

		0		15		15		1.875		3.75		26

		1		19		18		4.125		7.5		44

		3		26		22		6.875		11.25		61

		5		25		19		9.25		13.25		72

		7		26		17		11.375		14.25		78

		9		26		15		13.25		14.5		81

		10		39		26		16.5		17.5		96

		12		30		14		18.25		16.75		95

		14		26		8		19.25		14.75		88

		16		28		9		20.375		13.5		84

		18		29		9		21.5		12.5		81

		19		32		11		22.875		12.25		81

		25		20		-2		22.625		9.75		71

		27		26		4		23.125		8.5		67

		30		30		7		24		8.25		67

		34		26		2		24.25		6.75		61

		36		27		3		24.625		6		58

		37		44		20		27.125		9.5		75

		39		26		-1		27		7.5		67

		41		26		-1		26.875		6		60

		43		26		0		26.875		4.5		54

		45		27		1		27		3.75		52

		47		27		0		27		3		49

		49		22		-5		26.375		3.5		50

		51		24		-2		26.125		3.25		49

		53		35		9		27.25		4.75		56

		55		34		7		28.125		5.5		60

		57		34		6		28.875		5.75		61

		59		34		6		29.625		6		63

		61		33		4		30.125		5.5		62

		63		33		3		30.5		5		60

		65		31		1		30.625		4		56

		67		30		0		30.625		3		52

		68		45		15		32.5		6		66

		78		25		-7		31.625		6.25		66

		80		27		-4		31.125		5.75		64

		81		43		12		32.625		7.5		72

		83		26		-6		31.875		7.25		70

		85		22		-9		30.75		7.75		71

		87		24		-6		30		7.5		70

		89		21		-9		28.875		8		70

		95		21		-7		28		7.75		69

		97		30		2		28.25		6.5		64

		98		42		14		30		8.5		74

		100		29		-1		29.875		6.75		66

		102		26		-3		29.5		6		63

		104		27		-2		29.25		5		59

		106		30		1		29.375		4		55

		108		27		-2		29.125		3.5		53

		110		22		-7		28.25		4.5		56

		111		32		4		28.75		4.5		56
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Feuil1 (3)

		ACK nb		comment		Sample		Error		SRTT		Deviance		Computed		used RTO

		0		DT 0		15		15		1.875		3.75		26		26

		1		D1		19		18		4.125		7.5		44		44

		1		D2												44

		3		D3		26		22		6.875		11.25		61		61

		3		D4												61

		5		D5		25		19		9.25		13.25		72		72

		5		D6												72

		7		D7		26		17		11.375		14.25		78		78

		7		D8												78

		7		D9												78

		9		D10		26		15		13.25		14.5		81		81

		9		D11												81

		10		D12		39		26		16.5		17.5		96		96

		10		D13												96

		12		D14		30		14		18.25		16.75		95		95

		12		D15												95

		14		D16		26		8		19.25		14.75		88		88

		14		D17												88

		16		D18		28		9		20.375		13.5		84		84

		16		D19												84

		16		D20												84

		18		D21		29		9		21.5		12.5		81		81

		18		D22												81

		19		D23		32		11		22.875		12.25		81		81

		21		D19R												162

		21		D24												162

		25		D25		20		-2		22.625		9.75		71		71

		25		D26												71

		27		D27		26		4		23.125		8.5		67		67

		27		D28												67

		27		D29												67

		29		D27R												134

		29		D29R												134

		29		D30												134

		30		D31		30		7		24		8.25		67		67

		32		D30R												134

				D32

				D33

		34		D34		26		2		24.25		6.75		61		61

		34		D35												61

		34		D36												61

		36		D37		27		3		24.625		6		58		58

		36		D38												58

		37		D39		44		20		27.125		9.5		75		75

		37		D40												75

		39		D41		26		-1		27		7.5		67		67

		39		D42												67

		41		D43		26		-1		26.875		6		60		60

		41		D44												60

		41		D45												60

		43		D46		26		0		26.875		4.5		54		54

		43		D47												54

		45		D48		27		1		27		3.75		52		52

		45		D49												52

		47		D50		27		0		27		3		49		49

		47		D51												49

		47		D52												49

		49		D53		22		-5		26.375		3.5		50		50

		49		D54												50

		51		D55		24		-2		26.125		3.25		49		49

		51		D56												49

		53		D57		35		9		27.25		4.75		56		56

		53		D58												56

		53		D59												56

		55		D60		34		7		28.125		5.5		60		60

		55		D61												60

		57		D62		34		6		28.875		5.75		61		61

		57		D63												61

		59		D64		34		6		29.625		6		63		63

		59		D65												63

		61		D66		33		4		30.125		5.5		62		62

		61		D67												62

		63		D68		33		3		30.5		5		60		60

		63		D69												60

		63		D70												60

		65		D71		31		1		30.625		4		56		56

		65		D72												56

		67		D73		30		0		30.625		3		52		52

		67		D74												52

		68		D75		45		15		32.5		6		66		66

		70		D68R												132

		70		D76												132

		70		D77												132

		78		D78		25		-7		31.625		6.25		66		66

		78		D79												66

		78		D80												66

		80		D81		27		-4		31.125		5.75		64		64

		80		D82												64

		80		D83												64

		81		D84		43		12		32.625		7.5		72		72

		81		D85												72

		83		D86		26		-6		31.875		7.25		70		70

		83		D87												70

		85		D88		22		-9		30.75		7.75		71		71

		85		D89												71

		87		D90		24		-6		30		7.5		70		70

		87		D91												70

		87		D92												70

		89		D93		21		-9		28.875		8		70		70

		89		D94												70

		91		D89R												140

		91		D92R												140

		91		D93R												140

		95		D95		21		-7		28		7.75		69		69

		95		D96												69

		95		D97												69

		97		D98		30		2		28.25		6.5		64		64

		97		D99												64

		97		D100												64

		98		D101		42		14		30		8.5		74		74

		100		D102		29		-1		29.875		6.75		66		66

		100		D103												66

		102		D104		26		-3		29.5		6		63		63

		102		D105												63

		102		D106												63

		104		D107		27		-2		29.25		5		59		59

		104		D108												59

		106		D109		30		1		29.375		4		55		55

		106		D110												55

		108				27		-2		29.125		3.5		53		53

		110				22		-7		28.25		4.5		56		56

		111				32		4		28.75		4.5		56		56
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		43		43		43		43		43

		45		45		45		45		45

		47		47		47		47		47

		49		49		49		49		49

		51		51		51		51		51

		53		53		53		53		53

		55		55		55		55		55

		57		57		57		57		57

		59		59		59		59		59

		61		61		61		61		61

		63		63		63		63		63

		65		65		65		65		65

		67		67		67		67		67

		68		68		68		68		68

		70		70		70		70		70

		78		78		78		78		78

		80		80		80		80		80

		81		81		81		81		81

		83		83		83		83		83

		85		85		85		85		85

		87		87		87		87		87

		89		89		89		89		89

		91		91		91		91		91

		95		95		95		95		95

		97		97		97		97		97

		98		98		98		98		98

		100		100		100		100		100

		102		102		102		102		102

		104		104		104		104		104

		106		106		106		106		106

		108		108		108		108		108

		110		110		110		110		110
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4
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Feuil1

		ACK nb		DT nb		Sample		Error		SRTT		Deviance		RTO		expected RTO

		0				15		15		1.875		3.75		26		26.875

		1				19		18		4.125		7.5		44		44.125

		3				26		22		6.875		11.25		61		61.875

		5				25		19		9.25		13.25		72		72.25

		7				26		17		11.375		14.25		78		78.375

		9				26		15		13.25		14.5		81		81.25

		10				39		26		16.5		17.5		96		96.5

		12				30		14		18.25		16.75		95		95.25

		14				26		8		19.25		14.75		88		88.25

		16				28		9		20.375		13.5		84		84.375

		18				29		9		21.5		12.5		81		81.5

		19				32		11		22.875		12.25		81		81.875

		21												162		0

		25				20		-2		22.625		9.75		71		71.625

		27				26		4		23.125		8.5		67		67.125

		29												134		0

		30				30		7		24		8.25		67		67

		32												134		0

		34				26		2		24.25		6.75		61		61.25

		36				27		3		24.625		6		58		58.625

		37				44		20		27.125		9.5		75		75.125

		39				26		-1		27		7.5		67		67

		41				26		-1		26.875		6		60		60.875

		43				26		0		26.875		4.5		54		54.875

		45				27		1		27		3.75		52		52

		47				27		0		27		3		49		49

		49				22		-5		26.375		3.5		50		50.375

		51				24		-2		26.125		3.25		49		49.125

		53				35		9		27.25		4.75		56		56.25

		55				34		7		28.125		5.5		60		60.125

		57				34		6		28.875		5.75		61		61.875

		59				34		6		29.625		6		63		63.625

		61				33		4		30.125		5.5		62		62.125

		63				33		3		30.5		5		60		60.5

		65				31		1		30.625		4		56		56.625

		67				30		0		30.625		3		52		52.625

		68				45		15		32.5		6		66		66.5

		70												132		0

		78				25		-7		31.625		6.25		66		66.625

		80				27		-4		31.125		5.75		64		64.125

		81				43		12		32.625		7.5		72		72.625

		83				26		-6		31.875		7.25		70		70.875

		85				22		-9		30.75		7.75		71		71.75

		87				24		-6		30		7.5		70		70

		89				21		-9		28.875		8		70		70.875

		91												140		0

		95				21		-7		28		7.75		69		69

		97				30		2		28.25		6.5		64		64.25

		98				42		14		30		8.5		74		74

		100				29		-1		29.875		6.75		66		66.875

		102				26		-3		29.5		6		63		63.5

		104				27		-2		29.25		5		59		59.25

		106				30		1		29.375		4		55		55.375

		108				27		-2		29.125		3.5		53		53.125

		110				22		-7		28.25		4.5		56		56.25

		111				32		4		28.75		4.5		56		56.75





Graph1

		15		26		1.875

		19		44		4.125

		26		61		6.875

		25		72		9.25

		26		78		11.375

		26		81		13.25

		39		96		16.5

		30		95		18.25

		26		88		19.25

		28		84		20.375

		29		81		21.5

		32		81		22.875

		20		71		22.625

		26		67		23.125

		30		67		24

		26		61		24.25

		27		58		24.625
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		31		56		30.625

		30		52		30.625

		45		66		32.5

		25		66		31.625

		27		64		31.125

		43		72		32.625

		26		70		31.875

		22		71		30.75

		24		70		30

		21		70		28.875

		21		69		28

		30		64		28.25

		42		74		30

		29		66		29.875

		26		63		29.5

		27		59		29.25

		30		55		29.375

		27		53		29.125

		22		56		28.25

		32		56		28.75
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Feuil1 (2)

		ACK seq nb		Sample		Error		SRTT		Deviance		RTO

		0		15		15		1.875		3.75		26

		1		19		18		4.125		7.5		44

		3		26		22		6.875		11.25		61

		5		25		19		9.25		13.25		72

		7		26		17		11.375		14.25		78

		9		26		15		13.25		14.5		81

		10		39		26		16.5		17.5		96

		12		30		14		18.25		16.75		95

		14		26		8		19.25		14.75		88

		16		28		9		20.375		13.5		84

		18		29		9		21.5		12.5		81

		19		32		11		22.875		12.25		81

		25		20		-2		22.625		9.75		71

		27		26		4		23.125		8.5		67

		30		30		7		24		8.25		67

		34		26		2		24.25		6.75		61

		36		27		3		24.625		6		58

		37		44		20		27.125		9.5		75

		39		26		-1		27		7.5		67

		41		26		-1		26.875		6		60

		43		26		0		26.875		4.5		54

		45		27		1		27		3.75		52

		47		27		0		27		3		49

		49		22		-5		26.375		3.5		50

		51		24		-2		26.125		3.25		49

		53		35		9		27.25		4.75		56

		55		34		7		28.125		5.5		60

		57		34		6		28.875		5.75		61

		59		34		6		29.625		6		63

		61		33		4		30.125		5.5		62

		63		33		3		30.5		5		60

		65		31		1		30.625		4		56

		67		30		0		30.625		3		52

		68		45		15		32.5		6		66

		78		25		-7		31.625		6.25		66

		80		27		-4		31.125		5.75		64

		81		43		12		32.625		7.5		72

		83		26		-6		31.875		7.25		70

		85		22		-9		30.75		7.75		71

		87		24		-6		30		7.5		70

		89		21		-9		28.875		8		70

		95		21		-7		28		7.75		69

		97		30		2		28.25		6.5		64

		98		42		14		30		8.5		74

		100		29		-1		29.875		6.75		66

		102		26		-3		29.5		6		63

		104		27		-2		29.25		5		59

		106		30		1		29.375		4		55

		108		27		-2		29.125		3.5		53

		110		22		-7		28.25		4.5		56

		111		32		4		28.75		4.5		56
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