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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_250, which is also referenced under the title "Validation of the enhancements to the mobile SNDCF


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

· References 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

The enhancement ICS3-13 and ICS-14 have been implemented on the ProATN A/G BIS without difficulties. However, it was noted that the SARPs text was sometimes not specific enough and clarification required. Requests and suggestion for clarifications have been issued to the ATNP/WG2/IDG under the form of P2DRs. These P2DRs are attached in annex A of this report.

The implementation of the draft 3rd edition enhancements to the mobile SNDCF led the ProATN A/G BIS team to deeply investigate the mechanisms of the deflate compression. This work allowed discovering that the ProATN A/G BIS did not comply with all the baseline SARPs requirements on the Deflate, and would not be able to interoperate with baseline SARPs compliant routeurs if deflate compression is used. It was felt that the ProATN A/G BIS could not be the only router concerned by this non-conformance issue, and a document describing the problem that existed in the ProATN A/G BIS implementation was distributed to the ATN systems developers and to the WG2. The document is attached in annex B of this report.

3. Description of the Validation Exercize

3.1 High level specification

3.1.1 Exercize references

AVE
AVT
AVC used
AVO covered

AVE_250
AVT_250_01

AVT_250_02

AVT_250_03

AVT_250_04


AVC_03
AVO-3_104 (implementation of ICS3_13 and ICS3_14)

AVO-3_105 (implementation of ICS3_13 and ICS3_14)

AVO-3_106 (implementation of ICS3_13 and ICS3_14)

AVO-3_250

AVO-3_252

AVO-3_451

AVO-3_452

3.1.2 Objectives of the tests

The objectives of this exercize are fourfold:

1. verify that the new mobile SNDCF options for the use of pre-stored dictionaries and the maintenance of the deflate history windows have been implemented.

2. Verify that airborne and air-ground BISs implementing these SNDCF options will interoperate.

3. Demonstrate that these SNDCFs options operate correctly and provide a real gain in performance for the mobile ATN communications.

4. Evaluate the performance advantage provided by these options.

3.1.3 Configuration

AVC_03 will be used as the physical configuration for the tests.

AVC_03:

BIS1 = ProATN BIS beta version 3 configured as an airborne BIS + ES

BIS2 = ProATN BIS beta version 3 configured as an A/G BIS + ES

BIS1 and BIS2 are interconnected via a simulated mobile subnetwork

The following Deflate disctionaries must be pre-stored on BIS1 and BIS2:

Dictionary
Content

ICAO 1 v1
Usual ISH headers (with and without ISH parameter) and with a dummy NET address of a European ATSC router (e.g. 47002781830000000000000000000000)

Usual ISH headers (with and without ISH parameter) and with a dummy NET address of an airborne ATSC router (e.g. 47002741000000000000000000000000)

Usual CLNP headers (with dummy addresses)

Usual LREF compressed CLNP Headers

Usual IDRP PDU Headers and fields

ICAO 1 v2
Same as ICAO 1 v1, plus:

Usual TP4 PDU headers

IATA 1 v1
Same as ICAO 1 v1 but with a different order

IATA 1 v2
Same as ICAO 1, v2 but with a different order

3.1.4 Specification of the tests

3.1.4.1 General

AVE_250 consists of the following AVTs. AVE_250 will be successful if these AVTs are sucessful.

AVT_250_01
Tests of the negotiation and use of pre-stored dictionaries

AVT_250_02
Test of the negociation and use of the option for the maintenance of the deflate dictionaries

AVT_250_03
Test of the use of both options in combination.

AVT_250_04
Analysis of the gain of performance obtained by the use of the new SNDCF options.

3.1.4.2 AVT_250_01: Tests of the negotiation and use of pre-stored dictionaries

3.1.4.2.1 Preparation of the test

The test consists in the replay of the generic scenario described in section 3.1.4.2.2, and with modifying each time the mobile SNDCF configuration on BIS1 and BIS2 accordingly to the indication given in the table below. Each row of the table corresponds to a new test case, and specifies the new setting of the BIS1 and BIS2 mobile SNDCF parameters to be configured before replaying the generic scenario.

BIS 1 SNDCF configuration
BIS 2 SNDCF configuration

test case
Use of pre-stored dic.
Supported Dic.
Use of LREF
Use of Deflate
Use of pre-stored dic.
Supported Dic.
Use of LREF
Use of Deflate

1. 
yes
ICAO v1
no
yes
yes
ICAO v1
IATA v1,v2
no
yes

2. 
yes
ICAO v1
no
yes
yes
ICAO v1,2
no
yes

3. 
yes
ICAO v1,v2
no
yes
yes
ICAO v1
no
yes

4. 
yes
ICAO v1,v2
no
yes
yes
IATA v1,v2
no
yes

5. 
yes
ICAO v1,v2

IATA v1,v2
no
yes
Yes
ICAO v1,2

IATA v1,v2
No
yes

6. 
Yes
ICAO v1
no
yes
No
None
No
yes

7. 
yes
ICAO v1
no
yes
No
None
no
no

8. 
no
none
no
no
yes
ICAO v1,2
yes
Yes

9. 
yes
ICAO v1,v2
yes
yes
yes
ICAO v1,2
yes
yes

3.1.4.2.2 Test execution

The following generic communication scenario is to be played for each of the test cases listed in the previous section:

a) Activate the X.25 traces

b) Simulate a join event onto BIS so that to trigger the mobile subnerwork connection establishment between BIS1 and BIS2, and the performance of the routing initiation procedures.

c) Wait until the routing initiation is completed.

d) Generate a bidirectional CLNP traffic between an NSAP of BIS 1 and an NSAP of BIS 2.

3.1.4.2.3  Expected results

The expected results are indicated, on a per test case basis in the following table:

Test case
Expected results

1. 
Use of the ICAO v1 dictionary is selected

The routing initiation succeeds, and CLNP traffic can be exchanged without problem

2. 
Use of the ICAO v1 dictionary is selected

The routing initiation succeeds, and CLNP traffic can be exchanged without problem

3. 
Use of the ICAO v1 dictionary is selected

The routing initiation succeeds, and CLNP traffic can be exchanged without problem

4. 
No dictionary are selected

The routing initiation succeeds, and CLNP traffic can be exchanged without problem

5. 
Use of the ICAO v2 or IATA v2 dictionary is selected

The routing initiation succeeds, and CLNP traffic can be exchanged without problem

6. 
No dictionary are selected

The routing initiation succeeds, and CLNP traffic can be exchanged without problem

7. 
No dictionary are selected

The routing initiation succeeds, and CLNP traffic can be exchanged without problem

8. 
No dictionary are selected

The routing initiation succeeds, and CLNP traffic can be exchanged without problem

9. 
Use of the ICAO v2 dictionary is selected

The routing initiation succeeds, and CLNP traffic can be exchanged without problem

3.1.4.3 AVT_250_02: Test of the negociation and use of the option for the maintenance of the deflate dictionaries

3.1.4.3.1 Preparation of the test

The test consists in the replay of the generic scenario described in section 3.1.4.3.2, and with modifying each time the mobile SNDCF configuration on BIS1 and BIS2 accordingly to the indication given in the table below. Each row of the table corresponds to a new test case, and specifies the new setting of the BIS1 and BIS2 mobile SNDCF parameters to be configured before replaying the generic scenario.

BIS 1 SNDCF configuration
BIS 2 SNDCF configuration

test case
Use of deflate
Use of LREF.
Use of LREF maint.
Use of Deflate maint.
Use of deflate
Use of LREF.
Use of LREF maint.
Use of Deflate maint.

1. 
yes
no
no
yes
yes
no
No
yes

2. 
yes
no
no
yes
yes
no
No
No

3. 
yes
no
no
yes
no
yes
Yes
no

4. 
yes
yes
yes
yes
yes
yes
Yes
No

5. 
yes
yes
yes
yes
Yes
yes
No
yes

6. 
Yes
yes
yes
yes
yes
yes
Yes
Yes

7. 
yes
yes
no
yes
Yes
yes
yes
Yes

3.1.4.3.2 Test execution

The following generic communication scenario is to be played for each of the test cases listed in the previous section:

a) Activate the X.25 traces

b) Simulate a join event onto BIS1 so that to trigger the mobile subnerwork connection establishment between BIS1 and BIS2, and the performance of the routing initiation procedures.

c) Wait until the routing initiation is completed.

d) Generate a continuous bidirectional CLNP traffic between an NSAP of BIS 1 and an NSAP of BIS 2.

e) While CLNP traffic is exchanged between BIS1 and BIS2, simulate a handoff event onto BIS1 so that to trigger the establishment of a second VC between BIS1 and BIS2, followed by the clearing of the 1rst VC

3.1.4.3.3  Expected results

The expected results are indicated, on a per test case basis in the following table:

Test case
Expected results

1. 
The maintenance of the deflate history windows is achieved

The handoff is successful (no reset)

CLNP traffic can be exchanged without problem before and after the handoff

2. 
The maintenance of the deflate history windows does not occur

The handoff is successful (no reset)

CLNP traffic can be exchanged without problem before and after the handoff

3. 
The maintenance of the deflate history windows does not occur

The handoff is successful (no reset)

CLNP traffic can be exchanged without problem before and after the handoff

4. 
LREF is maintained, deflate history windows are not maintained 

The handoff is successful (no reset)

CLNP traffic can be exchanged without problem before and after the handoff

5. 
Neither LREF nor deflate are maintained

The handoff is successful (no reset)

CLNP traffic can be exchanged without problem before and after the handoff

6. 
Both LREF and deflate are maintained

The handoff is successful (no reset)

CLNP traffic can be exchanged without problem before and after the handoff

7. 
The configuration of B1 should not be possible. However, if permitted the following should be observed:

Maintenance of the deflate and of the LREF is not offered by B1.

Neither LREF nor deflate are maintained

The handoff is successful (no reset)

CLNP traffic can be exchanged without problem before and after the handoff

3.1.4.4 AVT_250_03: Test of the use of both options in combination

3.1.4.4.1 Preparation of the test

The test consists in the replay of the generic scenario described in section 3.1.4.4.2, and with modifying each time the mobile SNDCF configuration on BIS1 and BIS2 accordingly to the indication given in the table below. Each row of the table corresponds to a new test case, and specifies the new setting of the BIS1 and BIS2 mobile SNDCF parameters to be configured before replaying the generic scenario.

In all test cases, BIS1 and BIS2 are configured to support deflate and the ICAO v1 and v2 dictionaries 

BIS 1 SNDCF configuration
BIS 2 SNDCF configuration

test case
Use of pre-stored dic.
Use of LREF + LREF maintenance.
Use of Deflate maintenance
Use of pre-stored dic.
Use of LREF + LREF maintenance
Use of Deflate maintenance
Option preferred on handoff

1. 
yes
yes
yes
yes
Yes
Yes
Use of Dic.

2. 
yes
yes
yes
yes
No
yes
Deflate maintenance

3. 
yes
yes
yes
yes
Yes
No


4. 
yes
yes
yes
no
Yes
yes


5. 
yes
yes
yes
no
Yes
No


3.1.4.4.2 Test execution

The following generic communication scenario is to be played for each of the test cases listed in the previous section:

a) Activate the X.25 traces

b) Simulate a join event onto BIS1 so that to trigger the mobile subnerwork connection establishment between BIS1 and BIS2, and the performance of the routing initiation procedures.

c) Wait until the routing initiation is completed.

d) Generate a continuous bidirectional CLNP traffic between an NSAP of BIS 1 and an NSAP of BIS 2.

e) While CLNP traffic is exchanged between BIS1 and BIS2, simulate a handoff event onto BIS1 so that to trigger the establishment of a second VC between BIS1 and BIS2, followed by the clearing of the 1rst VC

3.1.4.4.3  Expected results

The expected results are indicated, on a per test case basis in the following table:

Test case
Expected results

1. 
Deflate + LREF + Use of the ICAO v2 dictionary are selected on the first VC established

The routing initiation succeeds, and CLNP traffic can be exchanged without problem

On the handoff, the use of the ICAO v2 dictionary is re-selected

The handoff is successful (no reset)

CLNP traffic can be exchanged without problem before and after the handoff 

2. 
Deflate + Use of the ICAO v2 dictionary are selected on the first VC established

The routing initiation succeeds, and CLNP traffic can be exchanged without problem

On the handoff, the maintenance of the deflate history windows is selected

The handoff is successful (no reset)

CLNP traffic can be exchanged without problem before and after the handoff

3. 
Deflate + LREF + Use of the ICAO v2 dictionary are selected on the first VC established

The routing initiation succeeds, and CLNP traffic can be exchanged without problem

On the handoff, the use of the ICAO v2 dictionary is re-selected

The handoff is successful (no reset)

CLNP traffic can be exchanged without problem before and after the handoff

4. 
Deflate + LREF are selected on the first VC established

The routing initiation succeeds, and CLNP traffic can be exchanged without problem

On the handoff, the maintenance of the deflate history windows and of LREF is selected

The handoff is successful (no reset)

CLNP traffic can be exchanged without problem before and after the handoff

5. 
Deflate + LREF are selected on the first VC established

The routing initiation succeeds, and CLNP traffic can be exchanged without problem

On the handoff, LREF only is maintained

The handoff is successful (no reset)

CLNP traffic can be exchanged without problem before and after the handoff

3.1.4.5 AVT_250_04: Analysis of the gain of performance obtained by the use of the new SNDCF options.

3.1.4.5.1 Preparation of the test

This exercize consists in analyzing and comparing the X.25 traces obtained as a result of the 3 tests cases perfomed in the scope of AVT_250_03 (see the previous section), namely:

· The test case 3 of AVT_250_03 

· The test case 4 of AVT_250_03

· The test case 5 of AVT_250_03

Collect the traces and count the number of octets exchanged over the mobile subnetwork in each case.

3.1.4.5.2 Expected results

It should be demonstrated that fewer octets are exchanged over the mobile subnetwork when the new mobile SNDCF options are in use.

3.2 Details on the execution of the exercize

The exercize was executed on the STNA lab in a simulated environment. The details on the name and configuration of the systems used to play the roles of BIS1 and BIS2 are provided in the table below:

Role

Configuration details
BIS1
BIS2

Name of the Workstation
Tennis1 (simulated node 1)
Tennis1 (simulated node 2)

ATN Software version
ProATN bV3.0
ProATN bV2.1

Main characteristics of the configuration
Airborne BIS
A/G BIS

Configuration file
Node1.prm
Node2.prm

NET
470101ffffffffff0100
470201ffffffffff0200

SNPA (on the simulated mobile subnetwork)
020832795318911
020832795318211

Pre Stored Dictionaries
ICAO V1: files dict0101.dw and dict0101.up

ICAO V2: files dict0102.dw and dict0102.up

IATA V1: files dict0401.dw and dict0401.up

IATA V2: files dict0402.dw and dict0402.up

Trace files
AVT_250_ii.ref

Where ii designates the AVT number (01, 02 or 03)

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/log250.zip


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

4. Result of the Exercizes

4.1 Results of AVT_250_01

4.1.1 Observations

4.1.1.1 Test case 1 results

The portion of X.25 traces logged during the establishment of the Virtual circuit is reproduced here below:

X25-CALL-req: 

          Local SNPA    020832795318911f

          Remote SNPA   020832795318211f

00000000 c1 04 02 00 00 20 05 01 02 01 01 82 1b 01 00 04    ..... ..........

00000010 ff fe 00 00 0a 47 01 01 ff ff ff ff ff 01 00 88    .....G..........

00000020 01 03 81 02 ff 80                                  ......

MOBILE CONNECT PDU: opts=x0020 (DEFL)

                    sncr=0, version=2

                    dictionary: auth=ICAO, name=1, vers=1

X25-CALL-cnf: 

          Local SNPA    020832795318911f

          Remote SNPA   020832795318211f

00000000 a0 05 03 02 01 01 82 1b 01 00 04 ff fe 00 00 0a    ................

00000010 47 02 01 ff ff ff ff ff 02 00 88 01 07 81 02 ff    G...............

00000020 80                                                 .

MOBILE ACCEPT PDU:  opts=x00A0 (PEXT,DEFL)

                    dictionary: auth=ICAO, name=1, vers=1

The analysis of this extract of the traces shows that use of the ICAO V1 dictionary has been selected, as expected.

Further analysis of the subsequent traces in the log file shows that:

· The IDRP connection is successfully established

· After the successful completion of the routing initiation, an air/ground TP4 connection is successfully established and DT TPDUs are exchanged and acknowledged without trouble.

4.1.1.2 Test case 2 results

The portion of X.25 traces logged during the establishment of the Virtual circuit is reproduced here below:

X25-CALL-req: 

          Local SNPA    020832795318911f

          Remote SNPA   020832795318211f

00000000 c1 04 02 00 00 20 05 01 02 01 01 82 1b 01 00 04    ..... ..........

00000010 ff fe 00 00 0a 47 01 01 ff ff ff ff ff 01 00 88    .....G..........

00000020 01 03 81 02 ff 80                                  ......

MOBILE CONNECT PDU: opts=x0020 (DEFL)

                    sncr=0, version=2

                    dictionary: auth=ICAO, name=1, vers=1

X25-CALL-cnf: 

          Local SNPA    020832795318911f

          Remote SNPA   020832795318211f

00000000 a0 05 03 02 01 01 82 1b 01 00 04 ff fe 00 00 0a    ................

00000010 47 02 01 ff ff ff ff ff 02 00 88 01 07 81 02 ff    G...............

00000020 80                                                 .

MOBILE ACCEPT PDU:  opts=x00A0 (PEXT,DEFL)

                    dictionary: auth=ICAO, name=1, vers=1

The analysis of this extract of the traces shows that use of the ICAO V1 dictionary has been selected, as expected.

Further analysis of the subsequent traces in the log file shows that:

· The IDRP connection is successfully established

· After the successful completion of the routing initiation, an air/ground TP4 connection is successfully established and DT TPDUs are exchanged and acknowledged without trouble.

For information, the size of the X.25 Data Packets which conveyed some particular PDUs exchanged during the test, has been indicated in the following table: 

4.1.1.3 Test case 3 results

The portion of X.25 traces logged during the establishment of the Virtual circuit is reproduced here below:

X25-CALL-req: 

          Local SNPA    020832795318911f

          Remote SNPA   020832795318211f

00000000 c1 04 02 00 00 20 05 01 02 01 02 82 1b 01 00 04    ..... ..........

00000010 ff fe 00 00 0a 47 01 01 ff ff ff ff ff 01 00 88    .....G..........

00000020 01 03 81 02 ff 80                                  ......

MOBILE CONNECT PDU: opts=x0020 (DEFL)

                    sncr=0, version=2

                    dictionary: auth=ICAO, name=1, vers=2

X25-CALL-cnf: 

          Local SNPA    020832795318911f

          Remote SNPA   020832795318211f

Data length   33 bytes

00000000 a0 05 03 02 01 01 82 1b 01 00 04 ff fe 00 00 0a    ................

00000010 47 02 01 ff ff ff ff ff 02 00 88 01 07 81 02 ff    G...............

00000020 80                                                 .

MOBILE ACCEPT PDU:  opts=x00A0 (PEXT,DEFL)

                    dictionary: auth=ICAO, name=1, vers=1

The analysis of this extract of the traces shows that use of the ICAO V1 dictionary has been selected, as expected.

Further analysis of the subsequent traces in the log file shows that:

· The IDRP connection is successfully established

· After the successful completion of the routing initiation, an air/ground TP4 connection is successfully established and DT TPDUs are exchanged and acknowledged without trouble.

4.1.1.4 Test case 4 results

The portion of X.25 traces logged during the establishment of the Virtual circuit is reproduced here below:

X25-CALL-req: 

          Local SNPA    020832795318911f

          Remote SNPA   020832795318211f

00000000 c1 04 02 00 00 20 05 01 02 01 02 82 1b 01 00 04    ..... ..........

00000010 ff fe 00 00 0a 47 01 01 ff ff ff ff ff 01 00 88    .....G..........

00000020 01 03 81 02 ff 80                                  ......

MOBILE CONNECT PDU: opts=x0020 (DEFL)

                    sncr=0, version=2

                    dictionary: auth=ICAO, name=1, vers=2

X25-CALL-cnf: 

          Local SNPA    020832795318911f

          Remote SNPA   020832795318211f

00000000 a0 01 82 1b 01 00 04 ff fe 00 00 0a 47 02 01 ff    ............G...

00000010 ff ff ff ff 02 00 88 01 07 81 02 ff 80             .............

MOBILE ACCEPT PDU:  opts=x00A0 (PEXT,DEFL)

The analysis of this extract of the traces shows that no pre-stored dictionary has been selected for use, as expected.

Further analysis of the subsequent traces in the log file shows that:

· The IDRP connection is successfully established

· After the successful completion of the routing initiation, an air/ground TP4 connection is successfully established and DT TPDUs are exchanged and acknowledged without trouble.

4.1.1.5 Test case 5 results

The portion of X.25 traces logged during the establishment of the Virtual circuit is reproduced here below:

X25-CALL-req: 

          Local SNPA    020832795318911f

          Remote SNPA   020832795318211f

00000000 c1 04 02 00 00 20 07 01 04 01 02 41 02 82 1b 01    ..... .....A....

00000010 00 04 ff fe 00 00 0a 47 01 01 ff ff ff ff ff 01    .......G........

00000020 00 88 01 03 81 02 ff 80                            ........

MOBILE CONNECT PDU: opts=x0020 (DEFL)

                    sncr=0, version=2

                    dictionary: auth=ICAO, name=1, vers=2

                    dictionary: auth=IATA, name=1, vers=2

X25-CALL-cnf: 

          Local SNPA    020832795318911f

          Remote SNPA   020832795318211f

00000000 a0 05 03 02 01 02 82 1b 01 00 04 ff fe 00 00 0a    ................

00000010 47 02 01 ff ff ff ff ff 02 00 88 01 07 81 02 ff    G...............

00000020 80                                                 .

MOBILE ACCEPT PDU:  opts=x00A0 (PEXT,DEFL)

                    dictionary: auth=ICAO, name=1, vers=2

The analysis of this extract of the traces shows that use of the ICAO V2 dictionary has been selected. This result corresponds to the first of the two possible alternative scenarios that were expected.

Further analysis of the subsequent traces in the log file shows that:

· The IDRP connection is successfully established

· After the successful completion of the routing initiation, an air/ground TP4 connection is successfully established and DT TPDUs are exchanged and acknowledged without trouble.

4.1.1.6 Test case 6 results

The portion of X.25 traces logged during the establishment of the Virtual circuit is reproduced here below:

X25-CALL-req: 

          Local SNPA    020832795318911f

          Remote SNPA   020832795318211f

00000000 c1 04 02 00 00 20 05 01 02 01 01 82 1b 01 00 04    ..... ..........

00000010 ff fe 00 00 0a 47 01 01 ff ff ff ff ff 01 00 88    .....G..........

00000020 01 03 81 02 ff 80                                  ......

MOBILE CONNECT PDU: opts=x0020 (DEFL)

                    sncr=0, version=2

                    dictionary: auth=ICAO, name=1, vers=1

X25-CALL-cnf: 

          Local SNPA    020832795318911f

          Remote SNPA   020832795318211f

00000000 a0 01 82 1b 01 00 04 ff fe 00 00 0a 47 02 01 ff    ............G...

00000010 ff ff ff ff 02 00 88 01 07 81 02 ff 80             .............

MOBILE ACCEPT PDU:  opts=x00A0 (PEXT,DEFL)

The analysis of this extract of the traces shows that no pre-stored dictionary has been selected for use, as expected.

Further analysis of the subsequent traces in the log file shows that:

· The IDRP connection is successfully established

· After the successful completion of the routing initiation, an air/ground TP4 connection is successfully established and DT TPDUs are exchanged and acknowledged without trouble.

4.1.1.7 Test case 7 results

The portion of X.25 traces logged during the establishment of the Virtual circuit is reproduced here below:

X25-CALL-req: 

          Local SNPA    020832795318911f

          Remote SNPA   020832795318211f

00000000 c1 04 02 00 00 20 05 01 02 01 01 82 1b 01 00 04    ..... ..........

00000010 ff fe 00 00 0a 47 01 01 ff ff ff ff ff 01 00 88    .....G..........

00000020 01 03 81 02 ff 80                                  ......

MOBILE CONNECT PDU: opts=x0020 (DEFL)

                    sncr=0, version=2

                    dictionary: auth=ICAO, name=1, vers=1

X25-CALL-cnf: 

          Local SNPA    020832795318911f

          Remote SNPA   020832795318211f

00000000 80 01 82 1b 01 00 04 ff fe 00 00 0a 47 02 01 ff    ............G...

00000010 ff ff ff ff 02 00 88 01 07 81 02 ff 80             .............

MOBILE ACCEPT PDU:  opts=x0080 (PEXT)

The analysis of this extract of the traces shows that no pre-stored dictionary has been selected for use, as expected.

. Further analysis of the subsequent traces in the log file shows that:

· The IDRP connection is successfully established

· After the successful completion of the routing initiation, an air/ground TP4 connection is successfully established and DT TPDUs are exchanged and acknowledged without trouble.

4.1.1.8 Test case 8 results

The portion of X.25 traces logged during the establishment of the Virtual circuit is reproduced here below:

X25-CALL-req: 

          Local SNPA    020832795318911f

          Remote SNPA   020832795318211f

00000000 c1 04 02 00 00 00 01 82 1b 01 00 04 ff fe 00 00    ................

00000010 0a 47 01 01 ff ff ff ff ff 01 00 88 01 03 81 02    .G..............

00000020 ff 80                                              ..

MOBILE CONNECT PDU: opts=x0000 ()

                    sncr=0, version=2

X25-CALL-cnf: 

          Local SNPA    020832795318911f

          Remote SNPA   020832795318211f

00000000 80 01 82 1b 01 00 04 ff fe 00 00 0a 47 02 01 ff    ............G...

00000010 ff ff ff ff 02 00 88 01 07 81 02 ff 80             .............

MOBILE ACCEPT PDU:  opts=x0080 (PEXT)

The analysis of this extract of the traces shows that no pre-stored dictionary has been selected for use, as expected.

Further analysis of the subsequent traces in the log file shows that:

· The IDRP connection is successfully established

· After the successful completion of the routing initiation, an air/ground TP4 connection is successfully established and DT TPDUs are exchanged and acknowledged without trouble.

4.1.1.9 Test case 9 results

The portion of X.25 traces logged during the establishment of the Virtual circuit is reproduced here below:

X25-CALL-req: 

          Local SNPA    020832795318911f

          Remote SNPA   020832795318211f

00000000 c1 06 02 00 00 22 80 00 05 01 02 01 02 82 1b 01    ....."..........

00000010 00 04 ff fe 00 00 0a 47 01 01 ff ff ff ff ff 01    .......G........

00000020 00 88 01 03 81 02 ff 80                            ........

MOBILE CONNECT PDU: opts=x0022 (DEFL,LREF)

                    sncr=0, version=2

                    maxDir=128

                    dictionary: auth=ICAO, name=1, vers=2

X25-CALL-cnf: 

          Local SNPA    020832795318911f

          Remote SNPA   020832795318211f

00000000 a2 05 03 02 01 02 82 1b 01 00 04 ff fe 00 00 0a    ................

00000010 47 02 01 ff ff ff ff ff 02 00 88 01 07 81 02 ff    G...............

00000020 80                                                 .

MOBILE ACCEPT PDU:  opts=x00A2 (PEXT,DEFL,LREF)

                    dictionary: auth=ICAO, name=1, vers=2

The analysis of this extract of the traces shows that use of the ICAO V2 dictionary has been selected, as expected.

Further analysis of the subsequent traces in the log file shows that:

· The IDRP connection is successfully established

· After the successful completion of the routing initiation, an air/ground TP4 connection is successfully established and DT TPDUs are exchanged and acknowledged without trouble.

4.1.2 Conclusion

The test results match exactly the expected outcomes of the test scenario. The tests allowed verifying that the new mobile SNDCF option for the use of pre-stored dictionaries has been implemented, and works correctly.

Additionally, it must be noted that during the test results analysis, the validation team has observed that the deflate compression ratio is enhanced when the use of a pre-stored dictionary is selected for use over the mobile connection. For instance, the following table indicates the resulting size in octets of the X.25 Data Packets for some particular PDUs exchanged during the tests, for each test case.

Exchanged PDU
Size in octets of the resulting X.25 packet


Test case1
Test case2
Test case3
Test case4
Test case5
Test case6
Test case7
Test case8
Test case9

IDRP OPEN PDU sent in the uplink direction
27
28
21
126
27
126
168
168
27

IDRP OPEN PDU sent in the downlink direction
37
40
35
131
39
131
491
491
25

First IDRP Keepalive sent in the uplink direction
24
24
20
27
25
27
88
88
16

TP4 CR TPDU (dowlink)
68
69
70
74
30
75
100
100
22

TP4 CC TPDU (uplink)
68
70
70
70
31
71
96
96
16

First TP4 AK TPDU (downlink)
20
20
20
20
20
20
45
45
13

First DT TPDU
274
275
272
276
273
272
512
512
265

Negotiated compression options
Deflate + Dictionary ICAO V1
Deflate only
Defl + Dic. ICAO V2
Deflate only
No compression
Defl+LREF+ Dic ICAO V2

The following table gives the associated compression ratio R, where R is computed as follows:

R = size of the X25 packet conveying uncompressed data / size of X.25 packet conveying compressed data.

Exchanged PDU
Size in octets of the resulting X.25 packet


Test case1
Test case2
Test case3
Test case4
Test case5
Test case6
Test case7
Test case8
Test case9

IDRP OPEN PDU sent in the uplink direction
6,2
6
8
1,3
6,2
1,3
1
1
6,2

IDRP OPEN PDU sent in the downlink direction
13,3
12,3
14
3,7
12,6
3,7
1
1
19,6

First IDRP Keepalive sent in the uplink direction
3,6
3,6
4,4
3,3
25
3,3
1
1
5,5

TP4 CR TPDU (dowlink)
1,5
1,4
1,4
1,3
3,3
1,3
1
1
4,5

TP4 CC TPDU (uplink)
1,4
1,4
1,4
1,4
3
1,4
1
1
6

First TP4 AK TPDU (downlink)
2,3
2,3
2,3
2,3
2,3
2,3
1
1
3,5

First DT TPDU
1,9
1,9
1,9
1,9
1,9
1,9
1
1
1,9

Negotiated compression options
Deflate + Dictionary ICAO V1
Deflate only
Defl + Dic. ICAO V2
Deflate only
No compression
Defl+LREF+ Dic ICAO V2

4.2 Results of AVT_250_02

4.2.1 Observations

4.2.1.1 Test case 1 results

The portion of X.25 traces logged during the establishment of the new Virtual circuit when the handoff occurs is reproduced here below:

X25-CALL-req: 

          Local SNPA    020832795318912f

          Remote SNPA   020832795318211f

00000000 c1 04 02 01 00 20 07 02 04 a3 02 00 00 82 1b 01    ..... ..........

00000010 00 04 ff fe 00 00 0a 47 01 01 ff ff ff ff ff 01    .......G........

00000020 00 88 01 03 81 02 ff 80                            ........

MOBILE CONNECT PDU: opts=x0020 (DEFL)

                    sncr=1, version=2

                    deflate-upper-edge=675

X25-CALL-cnf: 

          Local SNPA    020832795318912f

          Remote SNPA   020832795318211f

00000000 a0 07 02 04 29 15 00 00 82 1b 01 00 04 ff fe 00    ....)...........

00000010 00 0a 47 02 01 ff ff ff ff ff 02 00 88 01 07 81    ..G.............

00000020 02 ff 80                                           ...

MOBILE ACCEPT PDU:  opts=x00A0 (PEXT,DEFL)

                    deflate-upper-edge=5417

The analysis of this extract of the traces shows that maintenance of the Deflate history windows is proposed by the initiator and accepted by the responder. 

Further analysis of the subsequent traces in the log file shows that:

· The TP4 connection and the data traffic exchanged over this transport connection is not perturbed by the occurrence of the handoff event. 

· The new X.25 Virtual Circuit is not reset. This proves that the initiator and the responder of the X.25 connection have correctly resynchronised their history windows and succeed in decompressing the packets received from the other side

4.2.1.2 Test case 2 results

The portion of X.25 traces logged during the establishment of the new Virtual circuit when the handoff occurs is reproduced here below:

X25-CALL-req: 

          Local SNPA    020832795318912f

          Remote SNPA   020832795318211f

00000000 c1 04 02 01 00 20 07 02 04 a3 02 00 00 82 1b 01    ..... ..........

00000010 00 04 ff fe 00 00 0a 47 01 01 ff ff ff ff ff 01    .......G........

00000020 00 88 01 03 81 02 ff 80                            ........

MOBILE CONNECT PDU: opts=x0020 (DEFL)

                    sncr=1, version=2

                    deflate-upper-edge=675

X25-CALL-cnf: 

          Local SNPA    020832795318912f

          Remote SNPA   020832795318211f

00000000 a0 01 82 1b 01 00 04 ff fe 00 00 0a 47 02 01 ff    ............G...

00000010 ff ff ff ff 02 00 88 01 07 81 02 ff 80             .............

MOBILE ACCEPT PDU:  opts=x00A0 (PEXT,DEFL)

The analysis of this extract of the traces shows that maintenance of the Deflate history windows is proposed by the initiator and not accepted by the responder. This is the expected behaviour.

Analysis of the subsequent traces in the log file shows that:

· The TP4 connection and the data traffic exchanged over this transport connection is not perturbed by the occurrence of the handoff event. 

· The new X.25 Virtual Circuit is not reset. This proves that the initiator and the responder of the X.25 connection have correctly understood each other: on each side, the deflate history windows have been reset to a void state. 

4.2.1.3 Test case 3 results

The portion of X.25 traces logged during the establishment of the new Virtual circuit when the handoff occurs is reproduced here below:

X25-CALL-req: 

          Local SNPA    020832795318912f

          Remote SNPA   020832795318211f

00000000 c1 04 02 00 00 00 01 82 1b 01 00 04 ff fe 00 00    ................

00000010 0a 47 01 01 ff ff ff ff ff 01 00 88 01 03 81 02    .G..............

00000020 ff 80                                              ..

MOBILE CONNECT PDU: opts=x0000 ()

                    sncr=0, version=2

X25-CALL-cnf: 

          Local SNPA    020832795318912f

          Remote SNPA   020832795318211f

00000000 80 01 82 1b 01 00 04 ff fe 00 00 0a 47 02 01 ff    ............G...

00000010 ff ff ff ff 02 00 88 01 07 81 02 ff 80             .............

MOBILE ACCEPT PDU:  opts=x0080 (PEXT)

The analysis of this extract of the traces shows that maintenance of the Deflate history windows is not proposed by the initiator and that the call is accepted by the responder. The previous state of the deflate history windows is not maintained on this new Virtual Circuit. This is the expected behaviour.

Analysis of the subsequent traces in the log file shows that:

· The TP4 connection and the data traffic exchanged over this transport connection is not perturbed by the occurrence of the handoff event. 

· The new X.25 Virtual Circuit is not reset. This proves that the initiator and the responder of the X.25 connection have correctly understood each other: on each side, the deflate history windows have been reset to a void state. 

4.2.1.4 Test case 4 results

The portion of X.25 traces logged during the establishment of the new Virtual circuit when the handoff occurs is reproduced here below:

X25-CALL-req: 

          Local SNPA    020832795318912f

          Remote SNPA   020832795318211f

00000000 c1 06 02 01 00 32 80 00 07 02 04 a4 01 00 00 82    .....2..........

00000010 1b 01 00 04 ff fe 00 00 0a 47 01 01 ff ff ff ff    .........G......

00000020 ff 01 00 88 01 03 81 02 ff 80                      ..........

MOBILE CONNECT PDU: opts=x0032 (DEFL,MI,LREF)

                    sncr=1, version=2

                    maxDir=128

                    deflate-upper-edge=420

X25-CALL-cnf: 

          Local SNPA    020832795318912f

          Remote SNPA   020832795318211f

00000000 b2 01 82 1b 01 00 04 ff fe 00 00 0a 47 02 01 ff    ............G...

00000010 ff ff ff ff 02 00 88 01 07 81 02 ff 80             .............

MOBILE ACCEPT PDU:  opts=x00B2 (PEXT,DEFL,MI,LREF)

The analysis of this extract of the traces shows that maintenance of the Deflate history windows and maintenance of LREF is proposed by the initiator.  The responder accepts use of LREF and Deflate compression and maintenance of the LREF directory over the new Virtual Circuit  but it does not accept maintenance of the deflate history windows. This is the expected behaviour.

Analysis of the subsequent traces in the log file shows that:

· The TP4 connection and the data traffic exchanged over this transport connection is not perturbed by the occurrence of the handoff event. 

· The new X.25 Virtual Circuit is not reset. This proves that the initiator and the responder of the X.25 connection have correctly understood each other: on each side, the deflate history windows are reset to a void state. 

4.2.1.5 Test case 5 results

The portion of X.25 traces logged during the establishment of the new Virtual circuit when the handoff occurs is reproduced here below:

X25-CALL-req: 

          Local SNPA    020832795318912f

          Remote SNPA   020832795318211f

00000000 c1 06 02 01 00 32 80 00 07 02 04 af 01 00 00 82    .....2..........

00000010 1b 01 00 04 ff fe 00 00 0a 47 01 01 ff ff ff ff    .........G......

00000020 ff 01 00 88 01 03 81 02 ff 80                      ..........

MOBILE CONNECT PDU: opts=x0032 (DEFL,MI,LREF)

                    sncr=1, version=2

                    maxDir=128

                    deflate-upper-edge=431

X25-CALL-cnf: 

          Local SNPA    020832795318912f

          Remote SNPA   020832795318211f

00000000 a2 01 82 1b 01 00 04 ff fe 00 00 0a 47 02 01 ff    ............G...

00000010 ff ff ff ff 02 00 88 01 07 81 02 ff 80             .............

MOBILE ACCEPT PDU:  opts=x00A2 (PEXT,DEFL,LREF)

The analysis of this extract of the traces shows that maintenance of the Deflate history windows and maintenance of LREF is proposed by the initiator.  The responder accepts use of LREF and Deflate compression. However it does not accept maintenance of the deflate history windows. This is the expected behaviour: the responder cannot accept maintenance of the deflate, if ,simultaneously, LREF is used and cannot be maintained.

Analysis of the subsequent traces in the log file shows that:

· The TP4 connection and the data traffic exchanged over this transport connection is not perturbed by the occurrence of the handoff event. 

· The new X.25 Virtual Circuit is not reset. This proves that the initiator and the responder of the X.25 connection have correctly understood each other: on each side, the deflate history windows are reset to a void state. 

4.2.1.6 Test case 6 results

The portion of X.25 traces logged during the establishment of the new Virtual circuit when the handoff occurs is reproduced here below:

X25-CALL-req: 

          Local SNPA    020832795318912f

          Remote SNPA   020832795318211f

00000000 c1 06 02 01 00 32 80 00 07 02 04 af 01 00 00 82    .....2..........

00000010 1b 01 00 04 ff fe 00 00 0a 47 01 01 ff ff ff ff    .........G......

00000020 ff 01 00 88 01 03 81 02 ff 80                      ..........

MOBILE CONNECT PDU: opts=x0032 (DEFL,MI,LREF)

                    sncr=1, version=2

                    maxDir=128

                    deflate-upper-edge=431

X25-CALL-cnf: 

          Local SNPA    020832795318912f

          Remote SNPA   020832795318211f

          Extended Addr 020832795318111f

00000000 b2 07 02 04 4b 1f 00 00 82 1b 01 00 04 ff fe 00    ....K...........

00000010 00 0a 47 02 01 ff ff ff ff ff 02 00 88 01 07 81    ..G.............

00000020 02 ff 80                                           ...

MOBILE ACCEPT PDU:  opts=x00B2 (PEXT,DEFL,MI,LREF)

                    deflate-upper-edge=8011

The analysis of this extract of the traces shows that maintenance of the LREF directory and maintenance of the Deflate history windows is proposed by the initiator and accepted by the responder. This is the expected behaviour.

Analysis of the subsequent traces in the log file shows that:

· The TP4 connection and the data traffic exchanged over this transport connection is not perturbed by the occurrence of the handoff event. 

· The new X.25 Virtual Circuit is not reset. This proves that the initiator and the responder of the X.25 connection have correctly resynchronised their history windows and succeed in decompressing the packets received from the other side

4.2.1.7 Test case 7 results

The portion of X.25 traces logged during the establishment of the new Virtual circuit when the handoff occurs is reproduced here below:

X25-CALL-req: 

          Local SNPA    020832795318912f

          Remote SNPA   020832795318211f

00000000 c1 06 02 01 00 22 80 00 01 82 1b 01 00 04 ff fe    ....."..........

00000010 00 00 0a 47 01 01 ff ff ff ff ff 01 00 88 01 03    ...G............

00000020 81 02 ff 80                                        ....

MOBILE CONNECT PDU: opts=x0022 (DEFL,LREF)

                    sncr=1, version=2

                    maxDir=128

X25-CALL-cnf: 

          Local SNPA    020832795318912f

          Remote SNPA   020832795318211f

00000000 a2 01 82 1b 01 00 04 ff fe 00 00 0a 47 02 01 ff    ............G...

00000010 ff ff ff ff 02 00 88 01 07 81 02 ff 80             .............

MOBILE ACCEPT PDU:  opts=x00A2 (PEXT,DEFL,LREF)

The analysis of this extract of the traces shows that the initiator, althought requested to do so by configuration, does not propose maintenance of the Deflate history windows. This is the expected behaviour. : The initiator cannot request maintenance of the deflate, if ,simultaneously, LREF is used and maintenance of LREF directory is not proposed.

Analysis of the subsequent traces in the log file shows that:

· The TP4 connection and the data traffic exchanged over this transport connection is not perturbed by the occurrence of the handoff event. 

· The new X.25 Virtual Circuit is not reset. This proves that the initiator and the responder of the X.25 connection have correctly understood each other: on each side, the deflate history windows are reset to a void state. 

4.2.2 Conclusion

The test results match exactly the expected outcomes of the test scenario. The tests allowed verifying that the new mobile SNDCF option for the maintenance of the Deflate history windows has been implemented, and works correctly.

Additionally, it must be noted that during the test results analysis, the validation team has observed that the overall compression ratio is enhanced when this option is used. This can be illustrated thanks to the following table wich indicates, for each test case, the amount of data exchanged over the mobile subnetwork (at X.25 level) between the airborne and air/ground BIS, before and after the handoff. With this table, it can be observed that the total amount of data exchanged over the mobile subnetwork is lower when the option for the maintenance of the Deflate history windows is used.


Test case1
Test case2
Test case3
Test case4
Test case5
Test case6
Test case7

Number of octets sent in the downlink direction on the initial VC
2695
2551
15600
2144
2596
2115
1899

Number of octets sent in the uplink direction on the initial VC
419
417
1182
366
388
366
356

Number of octets sent in the downlink direction on the second VC (after handoff)
1082
1443
47
1714
1271
1545
2019

Number of octets sent in the uplink direction on the second VC(after handoff)
115
161
46
121
62
111
104

Total amount of data exchanged over the mobile subnetwork 
4311
4572
16875
4345
4317
4137
4378

Negotiated compression options
Defl.

+ Defl. Maint.
Defl. only
None
Defl.+LREF+

LREF Maint.
Defl+LREF
Defl+LREF Defl. Maint+

LREF Maint
Defl+LREF

4.3 Results of AVT_250_03

4.3.1 Observations

4.3.1.1 Test case 1 results

The portion of X.25 traces logged during the establishment of the Virtual circuit is reproduced here below:

X25-CALL-req: 

          Local SNPA    020832795318911f

          Remote SNPA   020832795318211f

00000000 c1 06 02 00 00 22 80 00 07 01 04 01 02 41 02 82    .....".......A..

00000010 1b 01 00 04 ff fe 00 00 0a 47 01 01 ff ff ff ff    .........G......

00000020 ff 01 00 88 01 03 81 02 ff 80                      ..........

MOBILE CONNECT PDU: opts=x0022 (DEFL,LREF)

                    sncr=0, version=2

                    maxDir=128

                    dictionary: auth=ICAO, name=1, vers=2

                    dictionary: auth=IATA, name=1, vers=2

X25-CALL-cnf: 

          Local SNPA    020832795318911f

          Remote SNPA   020832795318211f

00000000 a2 05 03 02 01 02 82 1b 01 00 04 ff fe 00 00 0a    ................

00000010 47 02 01 ff ff ff ff ff 02 00 88 01 07 81 02 ff    G...............

00000020 80                                                 .

MOBILE ACCEPT PDU:  opts=x00A2 (PEXT,DEFL,LREF)

                    dictionary: auth=ICAO, name=1, vers=2

The analysis of this extract of the traces shows that use of Deflate, LREF and use of the ICAO V2 dictionary has been selected at the time of establishment of the first VC, as expected.

Later on, when the handoff occurs, a new Virtual Circuit has been established. The portion of X.25 traces logged during the establishment of this new Virtual circuit when the handoff occurs is reproduced here below:

X25-CALL-req: 

          Local SNPA    020832795318912f

          Remote SNPA   020832795318211f

00000000 c1 06 02 01 00 32 80 00 0d 01 04 01 02 41 02 02    .....2.......A..

00000010 04 b0 05 00 00 82 1b 01 00 04 ff fe 00 00 0a 47    ...............G

00000020 01 01 ff ff ff ff ff 01 00 88 01 03 81 02 ff 80    ................

MOBILE CONNECT PDU: opts=x0032 (DEFL,MI,LREF)

                    sncr=1, version=2

                    maxDir=128

                    dictionary: auth=ICAO, name=1, vers=2

                    dictionary: auth=IATA, name=1, vers=2

                    deflate-upper-edge=1456

X25-CALL-cnf: 

          Local SNPA    020832795318912f

          Remote SNPA   020832795318211f

00000000 b2 05 03 02 01 02 82 1b 01 00 04 ff fe 00 00 0a    ................

00000010 47 02 01 ff ff ff ff ff 02 00 88 01 07 81 02 ff    G...............

00000020 80                                                 .

MOBILE ACCEPT PDU:  opts=x00B2 (PEXT,DEFL,MI,LREF)

                    dictionary: auth=ICAO, name=1, vers=2

The analysis of this extract of the traces shows that maintenance of the Deflate history windows, maintenance of LREF, and use of the IATA V2 or ICAO V2 pre-stored dictionaries are proposed by the initiator.  The responder accepts use of LREF and Deflate compression, maintenance of the LREF directory, and use of the ICAO V2 dictionary over the new Virtual Circuit; it does not accept maintenance of the deflate history windows. This is the expected behaviour.

Further analysis of the subsequent traces in the log file shows that:

· The TP4 connection and the data traffic exchanged over this transport connection is not perturbed by the occurrence of the handoff event. 

· The new X.25 Virtual Circuit is not reset. This proves that the initiator and the responder of the X.25 connection have correctly re-initialised their history windows and succeed in decompressing the packets received from the other side

4.3.1.2 Test case 2 results

The portion of X.25 traces logged during the establishment of the Virtual circuit is reproduced here below:

X25-CALL-req: 

          Local SNPA    020832795318911f

          Remote SNPA   020832795318211f

00000000 c1 06 02 00 00 22 80 00 07 01 04 01 02 41 02 82    .....".......A..

00000010 1b 01 00 04 ff fe 00 00 0a 47 01 01 ff ff ff ff    .........G......

00000020 ff 01 00 88 01 03 81 02 ff 80                      ..........

MOBILE CONNECT PDU: opts=x0022 (DEFL,LREF)

                    sncr=0, version=2

                    maxDir=128

                    dictionary: auth=ICAO, name=1, vers=2

                    dictionary: auth=IATA, name=1, vers=2

X25-CALL-cnf: 

          Local SNPA    020832795318911f

          Remote SNPA   020832795318211f

00000000 a0 05 03 02 01 02 82 1b 01 00 04 ff fe 00 00 0a    ................

00000010 47 02 01 ff ff ff ff ff 02 00 88 01 07 81 02 ff    G...............

00000020 80                                                 .

MOBILE ACCEPT PDU:  opts=x00A0 (PEXT,DEFL)

                    dictionary: auth=ICAO, name=1, vers=2

The analysis of this extract of the traces shows that use of Deflate, and use of the ICAO V2 dictionary has been selected at the time of establishment of the first VC. Use of LREF is not accepted by the responder. This is the expected behaviour.

Later on, when the handoff occurs, a new Virtual Circuit has been established. The portion of X.25 traces logged during the establishment of this new Virtual circuit when the handoff occurs is reproduced here below:

X25-CALL-req: 

          Local SNPA    020832795318912f

          Remote SNPA   020832795318211f

00000000 c1 04 02 01 00 20 0d 01 04 01 02 41 02 02 04 e7    ..... .....A....

00000010 06 00 00 82 1b 01 00 04 ff fe 00 00 0a 47 01 01    .............G..

00000020 ff ff ff ff ff 01 00 88 01 03 81 02 ff 80          ..............

MOBILE CONNECT PDU: opts=x0020 (DEFL)

                    sncr=1, version=2

                    dictionary: auth=ICAO, name=1, vers=2

                    dictionary: auth=IATA, name=1, vers=2

                    deflate-upper-edge=1767

X25-CALL-cnf: 

          Local SNPA    020832795318912f

          Remote SNPA   020832795318211f

00000000 a0 07 02 04 77 19 00 00 82 1b 01 00 04 ff fe 00    ....w...........

00000010 00 0a 47 02 01 ff ff ff ff ff 02 00 88 01 07 81    ..G.............

00000020 02 ff 80                                           ...

MOBILE ACCEPT PDU:  opts=x00A0 (PEXT,DEFL)

                    deflate-upper-edge=6519

The analysis of this extract of the traces shows that maintenance of the Deflate history windows, maintenance of LREF, and use of the IATA V2 or ICAO V2 pre-stored dictionaries are proposed by the initiator.  The responder accepts use of Deflate compression, maintenance of the of the deflate history windows; it does not accept use of the ICAO V2 dictionary over the new Virtual Circuit. This is the expected behaviour.

Further analysis of the subsequent traces in the log file shows that:

· The TP4 connection and the data traffic exchanged over this transport connection is not perturbed by the occurrence of the handoff event. 

· The new X.25 Virtual Circuit is not reset. This proves that the initiator and the responder of the X.25 connection have correctly resynchronised their history windows and succeed in decompressing the packets received from the other side

4.3.1.3 Test case 3 results

The portion of X.25 traces logged during the establishment of the Virtual circuit is reproduced here below:

X25-CALL-req: 

          Local SNPA    020832795318911f

          Remote SNPA   020832795318211f

00000000 c1 06 02 00 00 22 80 00 07 01 04 01 02 41 02 82    .....".......A..

00000010 1b 01 00 04 ff fe 00 00 0a 47 01 01 ff ff ff ff    .........G......

00000020 ff 01 00 88 01 03 81 02 ff 80                      ..........

MOBILE CONNECT PDU: opts=x0022 (DEFL,LREF)

                    sncr=0, version=2

                    maxDir=128

                    dictionary: auth=ICAO, name=1, vers=2

                    dictionary: auth=IATA, name=1, vers=2

X25-CALL-cnf: 

          Local SNPA    020832795318911f

          Remote SNPA   020832795318211f

00000000 a2 05 03 02 01 02 82 1b 01 00 04 ff fe 00 00 0a    ................

00000010 47 02 01 ff ff ff ff ff 02 00 88 01 07 81 02 ff    G...............

00000020 80                                                 .

MOBILE ACCEPT PDU:  opts=x00A2 (PEXT,DEFL,LREF)

                    dictionary: auth=ICAO, name=1, vers=2

The analysis of this extract of the traces shows that use of Deflate, LREF and use of the ICAO V2 dictionary has been selected at the time of establishment of the first VC, as expected.

Later on, when the handoff occurs, a new Virtual Circuit has been established. The portion of X.25 traces logged during the establishment of this new Virtual circuit when the handoff occurs is reproduced here below:

X25-CALL-req: 

          Local SNPA    020832795318912f

          Remote SNPA   020832795318211f

00000000 c1 06 02 01 00 32 80 00 0d 01 04 01 02 41 02 02    .....2.......A..

00000010 04 bb 05 00 00 82 1b 01 00 04 ff fe 00 00 0a 47    ...............G

00000020 01 01 ff ff ff ff ff 01 00 88 01 03 81 02 ff 80    ................

MOBILE CONNECT PDU: opts=x0032 (DEFL,MI,LREF)

                    sncr=1, version=2

                    maxDir=128

                    dictionary: auth=ICAO, name=1, vers=2

                    dictionary: auth=IATA, name=1, vers=2

                    deflate-upper-edge=1467

X25-CALL-cnf: 

          Local SNPA    020832795318912f

          Remote SNPA   020832795318211f

00000000 b2 05 03 02 01 02 82 1b 01 00 04 ff fe 00 00 0a    ................

00000010 47 02 01 ff ff ff ff ff 02 00 88 01 07 81 02 ff    G...............

00000020 80                                                 .

MOBILE ACCEPT PDU:  opts=x00B2 (PEXT,DEFL,MI,LREF)

                    dictionary: auth=ICAO, name=1, vers=2

The analysis of this extract of the traces shows that maintenance of the Deflate history windows, maintenance of LREF, and use of the IATA V2 or ICAO V2 pre-stored dictionaries are proposed by the initiator.  The responder accepts use of LREF and Deflate compression, maintenance of the LREF directory, and use of the ICAO V2 dictionary over the new Virtual Circuit; it does not accept maintenance of the deflate history windows. This is the expected behaviour.

Further analysis of the subsequent traces in the log file shows that:

· The TP4 connection and the data traffic exchanged over this transport connection is not perturbed by the occurrence of the handoff event. 

· The new X.25 Virtual Circuit is not reset. This proves that the initiator and the responder of the X.25 connection have correctly re-initialised their history windows and succeed in decompressing the packets received from the other side

4.3.1.4 Test case 4 results

The portion of X.25 traces logged during the establishment of the Virtual circuit is reproduced here below:

X25-CALL-req: 

          Local SNPA    020832795318911f

          Remote SNPA   020832795318211f

00000000 c1 06 02 00 00 22 80 00 07 01 04 01 02 41 02 82    .....".......A..

00000010 1b 01 00 04 ff fe 00 00 0a 47 01 01 ff ff ff ff    .........G......

00000020 ff 01 00 88 01 03 81 02 ff 80                      ..........

MOBILE CONNECT PDU: opts=x0022 (DEFL,LREF)

                    sncr=0, version=2

                    maxDir=128

                    dictionary: auth=ICAO, name=1, vers=2

                    dictionary: auth=IATA, name=1, vers=2

X25-CALL-cnf: 

          Local SNPA    020832795318911f

          Remote SNPA   020832795318211f

00000000 a2 01 82 1b 01 00 04 ff fe 00 00 0a 47 02 01 ff    ............G...

00000010 ff ff ff ff 02 00 88 01 07 81 02 ff 80             .............

MOBILE ACCEPT PDU:  opts=x00A2 (PEXT,DEFL,LREF)

The analysis of this extract of the traces shows that use of Deflate, and use of LREF has been selected at the time of establishment of the first VC. Use of a pre-stored dictionary is not accepted by the responder. This is the expected behaviour.

Later on, when the handoff occurs, a new Virtual Circuit has been established. The portion of X.25 traces logged during the establishment of this new Virtual circuit when the handoff occurs is reproduced here below:

X25-CALL-req: 

          Local SNPA    020832795318912f

          Remote SNPA   020832795318211f

00000000 c1 06 02 01 00 32 80 00 0d 01 04 01 02 41 02 02    .....2.......A..

00000010 04 a4 01 00 00 82 1b 01 00 04 ff fe 00 00 0a 47    ...............G

00000020 01 01 ff ff ff ff ff 01 00 88 01 03 81 02 ff 80    ................

MOBILE CONNECT PDU: opts=x0032 (DEFL,MI,LREF)

                    sncr=1, version=2

                    maxDir=128

                    dictionary: auth=ICAO, name=1, vers=2

                    dictionary: auth=IATA, name=1, vers=2

                    deflate-upper-edge=420

X25-CALL-cnf: 

          Local SNPA    020832795318912f

          Remote SNPA   020832795318211f

00000000 b2 07 02 04 34 1b 00 00 82 1b 01 00 04 ff fe 00    ....4...........

00000010 00 0a 47 02 01 ff ff ff ff ff 02 00 88 01 07 81    ..G.............

00000020 02 ff 80                                           ...

MOBILE ACCEPT PDU:  opts=x00B2 (PEXT,DEFL,MI,LREF)

                    deflate-upper-edge=6964

The analysis of this extract of the traces shows that maintenance of the Deflate history windows, maintenance of LREF, and use of the IATA V2 or ICAO V2 pre-stored dictionaries are proposed by the initiator.  The responder accepts use of Deflate and LREF compression, maintenance of the deflate history windows and maintenance of the LREF directory; it does not accept use of the ICAO V2 dictionary over the new Virtual Circuit. This is the expected behaviour.

Further analysis of the subsequent traces in the log file shows that:

· The TP4 connection and the data traffic exchanged over this transport connection is not perturbed by the occurrence of the handoff event. 

· The new X.25 Virtual Circuit is not reset. This proves that the initiator and the responder of the X.25 connection have correctly resynchronised their history windows and succeed in decompressing the packets received from the other side

4.3.1.5 Test case 5 results

The portion of X.25 traces logged during the establishment of the Virtual circuit is reproduced here below:

X25-CALL-req: 

          Local SNPA    020832795318911f

          Remote SNPA   020832795318211f

00000000 c1 06 02 00 00 22 80 00 07 01 04 01 02 41 02 82    .....".......A..

00000010 1b 01 00 04 ff fe 00 00 0a 47 01 01 ff ff ff ff    .........G......

00000020 ff 01 00 88 01 03 81 02 ff 80                      ..........

MOBILE CONNECT PDU: opts=x0022 (DEFL,LREF)

                    sncr=0, version=2

                    maxDir=128

                    dictionary: auth=ICAO, name=1, vers=2

                    dictionary: auth=IATA, name=1, vers=2

X25-CALL-cnf: 

          Local SNPA    020832795318911f

          Remote SNPA   020832795318211f

00000000 a2 01 82 1b 01 00 04 ff fe 00 00 0a 47 02 01 ff    ............G...

00000010 ff ff ff ff 02 00 88 01 07 81 02 ff 80             .............

MOBILE ACCEPT PDU:  opts=x00A2 (PEXT,DEFL,LREF)

The analysis of this extract of the traces shows that use of Deflate, and use of LREF has been selected at the time of establishment of the first VC. Use of a pre-stored dictionary is not accepted by the responder. This is the expected behaviour.

Later on, when the handoff occurs, a new Virtual Circuit has been established. The portion of X.25 traces logged during the establishment of this new Virtual circuit when the handoff occurs is reproduced here below:

X25-CALL-req: 

          Local SNPA    020832795318912f

          Remote SNPA   020832795318211f

          Extended Addr 020832795318111f

00000000 c1 06 02 01 00 32 80 00 0d 01 04 01 02 41 02 02    .....2.......A..

00000010 04 af 01 00 00 82 1b 01 00 04 ff fe 00 00 0a 47    ...............G

00000020 01 01 ff ff ff ff ff 01 00 88 01 03 81 02 ff 80    ................

MOBILE CONNECT PDU: opts=x0032 (DEFL,MI,LREF)

                    sncr=1, version=2

                    maxDir=128

                    dictionary: auth=ICAO, name=1, vers=2

                    dictionary: auth=IATA, name=1, vers=2

                    deflate-upper-edge=431

X25-CALL-cnf: 

          Local SNPA    020832795318912f

          Remote SNPA   020832795318211f

Data length   29 bytes

00000000 b2 01 82 1b 01 00 04 ff fe 00 00 0a 47 02 01 ff    ............G...

00000010 ff ff ff ff 02 00 88 01 07 81 02 ff 80             .............

MOBILE ACCEPT PDU:  opts=x00B2 (PEXT,DEFL,MI,LREF)

The analysis of this extract of the traces shows that maintenance of the Deflate history windows, maintenance of LREF, and use of the IATA V2 or ICAO V2 pre-stored dictionaries are proposed by the initiator.  The responder accepts use of Deflate and LREF compression, and maintenance of the LREF directory; it accepts neither the maintenance of the deflate history windows nor the use of the ICAO V2 dictionary over the new Virtual Circuit. This is the expected behaviour.

Further analysis of the subsequent traces in the log file shows that:

· The TP4 connection and the data traffic exchanged over this transport connection is not perturbed by the occurrence of the handoff event. 

· The new X.25 Virtual Circuit is not reset. This proves that the initiator and the responder of the X.25 connection have correctly re-initialized their history windows and succeed in decompressing the packets received from the other side

4.3.2 Conclusion

The test results match exactly the expected outcomes of the test scenario. The tests allowed verifying that the new mobile SNDCF options for the use of pre-stored dictionaries and for maintenance of the Deflate history windows work correctly with the different possible options combinations.

4.4 Results of AVT_250_04

4.4.1 . Observations

AVT_250_04 is based on the comparative analysis of the X.25 traces resulting from the test cases 3, 4 and 5 of AVT_250_03

The following table wich indicates, for each test case, the amount of data exchanged over the mobile subnetwork (at X.25 level) between the airborne and air/ground BIS, before and after the handoff. With this table, it can be observed that the total amount of data exchanged over the mobile subnetwork is lower when the new mobile SNDCF options are in use.


AVT_250_03

Test case3
AVT_250_03

Test case 4
AVT_250_03

Test case 5

Number of octets sent in the downlink direction on the initial VC
2440
2560
2138

Number of octets sent in the uplink direction on the initial VC
190
379
366

Number of octets sent in the downlink direction on the second VC (after handoff)
1256
1059
1737

Number of octets sent in the uplink direction on the second VC(after handoff)
68
92
119

Total amount of data exchanged over the mobile subnetwork 
3954
4094
4365

Negotiated compression options
Defl. + LREF

+ LREF Maint

+ pre-stored Dictionary
Defl. +LREF

+ LREF Maint

+ Deflate Maint
Defl. + LREF +

LREF Maint



4.4.2 Conclusion

The test results match exactly the expected outcomes of the test scenario. It has been observed that fewer octets of data are exchanged over the mobile subnetwork when the new mobile SNDCF options are used. From this observation it can be concluded that the new SNDCFs options enhance the level of compression achieved for mobile communications.

5. Conclusion/summary

This validation exercize shows that the draft third edition enhancements to the mobile SNDCF can be implemented, do not introduce interoperability problems between Edition 3 compliant systems, and enhance the level of compression achieved for mobile communications..

Areas where the SubVolume V is not specific enough were detected during implementation of these draft third Edition enhancements. Requests and suggestion for clarifications have been issued to the ATNP/WG2/IDG under the form of P3DRs. These P3DRs are attached in annex A of this report.

The implementation of the draft 3rd edition enhancements to the mobile SNDCF led the ProATN A/G BIS team to deeply investigate the mechanisms of the deflate compression. This work allowed discovering that the ProATN A/G BIS did not comply with all the baseline SARPs requirements on the Deflate, and would not be able to interoperate with baseline SARPs compliant routeurs if deflate compression is used. It was felt that the ProATN A/G BIS could not be the only router concerned by this non-conformance issue, and a document describing the problem that existed in the ProATN A/G BIS implementation was distributed to the ATN systems developers and to the WG2. The document is attached in annex B of this report.

Annexe A:   Defects reported to the WG2/IDG

A.1 P2DR 2K010003

SDM Reference:


   2K010003

SDM Status:                        SUBMITTED

Title:           Length of the SNDCF Parameter Extension Block

PDR Reference:                     N/A

Originator Reference:

SARPs Document Reference:          ICS SARPs, Section ... 

Status:                            

Impact:                            Editorial/Minor/Major/Change

PDR Revision Date:                  

PDR Submission Date:               

Submitting State/Organisation:     France/STNA 

Submitting Author Name:            Stephane Tamalet

Submitting Author E-mail Address:  Tamalet_stephane@stna.dgac.fr 

Submitting Author Supplemental

Contact Information:

SARPs Date:                        SV 5 Edition 3, 10 December 1999

SARPs Language: English

Summary of Defect:

Defect 1) 

§ 5.7.6.2.1.5.5.2 states that the number of octets in the SNDCF Parameter Extension Block has a maximum value of 127.

However, the call user data of an X.25 call request packet is limited to 128 octets (when the fast select facility is used), and a minimum of 7 octets of these call user data are used by the SNDCF SPI, the SNDCF Parameter block, and the Length Indicator of the SNDCF Parameter Extension block.

This leaves a maximum of 121 octets (and not 127) in the call user data that can be allocated for the SNDCF Parameter Extension Block.

Defect 2) 

Concerning the same paragraph, it is not totally clear that the Length Indicator of the Parameter Extension Block shall indicate the total size of the Parameter Extention Block, including the Length Indicator itself.

Discussion:

Proposed SARPs Amendment:

Replace  § 5.7.6.2.1.5.5.2 as follows:

5.7.6.2.1.5.5.2 The first octet of the SNDCF Parameter Extension Block is the Length Indicator of this block and shall indicate the number of octets in the SNDCF Parameter Extension Block (Including its Length Indicator field) as an unsigned binary number with a maximum value of 121.

Impact on Interoperability:  None

SME Recommendation to CCB:   N/A

CCB Decision:                N/A

A.2 P2DR 2K010004

SDM Reference:


   2K010004

SDM Status:                        SUBMITTED

Title:       Issues on the concept of Subnetwork Connection Group                       

PDR Reference:                     N/A

Originator Reference:

SARPs Document Reference:          ICS SARPs

Status:                            

Impact:                            Minor

PDR Revision Date:                  

PDR Submission Date:               

Submitting State/Organisation:     France/STNA 

Submitting Author Name:            Stephane Tamalet

Submitting Author E-mail Address:  Tamalet_stephane@stna.dgac.fr 

Submitting Author Supplemental

Contact Information:

SARPs Date:                        SV 5 Edition 3, 10 December 1999

SARPs Language: English

Summary of Defect:

In section 5.7.6.1.1, a Subnetwork Connection Group is defined as (cf Note 6) " a set of virtual circuits simultaneously active between the same pair of DTEs, and which use the same subnetwork priority level, and the same Data Compression Mechanisms AND OPTIONS."

In Note 9 of the same section, the last sentence states that "Negociated Data Compression Mechanisms AND THEIR OPTIONS are applied on a Subnetwork Connection Group Basis."

With the introduction of the 2 new mobile SNDCF compression options ("use of pre-stored dictionaries" and "deflate maintenance"), these 2 notes are not totally exact anymore.

This is because the specification of these 2 new mobile SNDCF compression options permits these options to be renegociated and changed at the establishment of every new Virtual Circuit while staying in the context of the same Subnetwork Connection Group. 

Exemple of a possible scenario:

1) establishement of a first VC in a Subnetwork Connection Group (SNG) with use of the pre-stored dictionary ICAO Version 1

2) On handoff, establishment of a second VC within the same SNG, but with maintenance of the deflate history windows, instead of using the pre-stored dictionary.

Exemple of another permitted scenario:

1) establishement of a first VC in a Subnetwork Connection Group (SNG) with use of the pre-stored dictionary ICAO Version 1

2) On handoff, establishment of a second VC within the same SNG, but using the the pre-stored dictionary IATA Version 1 instead of the dictionary ICAO Version 1. 

The 2 notes referenced above are only 2 exemples of the ambiguity that exists in section 5.7 between the current definition of a Subnetwork Connection Group and what may be allowed when using the new mobile SNDCF options. The paragraphs 5.7.6.2.1.5.4.8, 5.7.6.2.1.5.5.8.1,  5.7.6.2.2.2.2 and 5.7.6.2.2.2.8.3.1 can be  considered ambiguous as well.

Finally, another issue exists on the procedure to be applied in the case of reset of a Virtual Circuit upon which the deflate compression is in use: § 5.7.6.5.9.2 requires, in case of VC reset, that the Deflate history windows be re-initialized with the content of the Dictionary that had been negociated at the CREATION OF THE SNG.  Since the new deflate options allow different dictionaries to be used, on subsequent VCs of the same SNG, the valid procedure in case of VC reset should be to reinitialize the Deflate history windows with the content of the last Dictionary that had been selected for use over one of the Virtual Circuit of the SNG. The Notes 1 and 2 in § 5.7.6.2.2.2.8.3.8, and § 5.7.6.2.1.5.10.5 should be updated accordingly to remove any ambiguity.

Discussion:

 There are 2 possible alternatives to solve this problem:

 Alternative 1:

The definition of the Subnetwork Connection Group is not changed, and the specification of the 2 new mobile SNDCFs options is slightly reworked so that to prevent changing the currently selected options when a new VC is established in the context of an existing subnetwork Connection Group.

With alternative 1, a Subnetwork Connection Group initially created with the use of the pre-stored dictionary ICAO V1, would have all the subsequent VC established with selection of the use of pre-stored dictionary ICAO V1. 

In the same way, a Subnetwork Connection Group initially created with the option  for the maintenance of the Deflate history windows, would have all the subsequent VC established with selection of the maintenance of the Deflate.

 Alternative 2:

The definition of the Subnetwork Connection Group is slightly changed so that to allow certain options to change over time during the lifetime of the Subnetwork Connection Group.

 The alternative 2 is proposed     

Proposed SARPs Amendment:

§ 5.7.6.1.1 Note 6: replace the Note by:

Note 6.- A Subnetwork Connection Group is the set of virtual circuits simultaneously active between the same pair of DTEs, and which use the same  subnetwork priority level, the same Data Compression Mechanisms, and the same optional features of LREF Compression.

§ 5.7.6.1.1 Note 9: Replace the last sentence of the Note by:

"Negociated Data Compression mechanisms and optional features of LREF Compression are applied on a Subnetwork Connection Group Basis. This means that the same mechanisms and the same LREF compression options are used for all Virtual Circuits established in the context of a same Subnetwork Connection Group. Optional  features of Data Stream compression are applied on a Virtual Circuit Basis. This means that subsequent Virtual Circuits in a same Subnetwork Connection Group may use different Data Stream Compression options (e.g. a different pre-stored dictionary)."

In § 5.7.6.2.1.5.4.8, 5.7.6.2.1.5.5.8.1,  5.7.6.2.2.2.2 and 5.7.6.2.2.2.8.3.1, replace "with the same Data Compression Procedures and options" by "with the same Data Compression Procedures and the same optional features of LREF Compression" 

Modify all the text from § 5.7.6.5.9.2 to the end of chapter 5.7 as follows:

5.7.6.5.9.2 If, at any time, a Reset Indication is received indicating  a DTE-originated reset, then the Deflate compressor and decompressor history windows and the absolute value of the upper edge of these windows shall be re-initialized to the original state existing at the opening of the last Virtual Circuit, in this Subnetwork Connection Group, that was established without maintenance of the Deflate History Windows. 

More specifically:

a) If the last Virtual Circuit established without maintenance of the Deflate History Windows in this Subnetwork Connection Group, was also established without use of a pre-stored Data Stream Dictionary, then the compressor and decompressor history windows of the current Virtual Circuit are reset to a void state and the absolute value of the upper edge of these windows is reset to 0.

b) If the last Virtual Circuit established without maintenance of the Deflate History Windows in this Subnetwork Connection Group, was established with use of a pre-stored Data Stream Dictionary, then the compressor and decompressor history windows of the current Virtual Circuit are re-initialized with the content of that dictionary and the absolute value of the upper edge of these windows is re-initialized to the size of the dictionary data copied into the history windows.

Note 1.- The absolute value of the upper edge of the decompressor (resp. compressor) history window designates the absolute offset of the last received (resp. sent) octet (one inflated) in the sequence of octets that were stored in the decompressor (resp. compressor) history window since its initialization or its last re-initialization in the context of the Subnetwork Connection Group.

Note 2.- The re-initialization of the compressor and decompressor history windows occurs in the following cases:

a) When the Virtual Circuit currently active in the context of the Subnetwork Connection Group is reset with a reason code indicating DTE-originated reset.

b) When a new Virtual Circuit is established in the context of the Subnetwork Connection Group without the option for the maintenance of the deflate history windows.

Note 3.- At initialization or re-initialization time of the compressor and decompressor history windows, if no pre-stored Data Stream is used, then the upper edges of the compressor and decompressor history windows are initialized to zero. However, if a pre-stored Data Stream Dictionary is used, then the upper edges of the compressor and decompressor history  windows are initialized to the size of the Dictionary data copied into the compressor and decompressor history windows.

Note 4.- When the Deflate history windows are maintained over subsequent Virtual Circuits of the same Subnetwork Connection Group, the upper edges of the decompressor and compressor history windows are not reset to 0 or to the size of a pre-stored dictionary; they are simply re-synchronized with the upper edges of the decompressor and compressor history windows of the remote DTE.

Note 5.- Corruption of a Data Stream Compression Dictionary may cause a permanent communication failure.

In § 5.7.6.2.2.2.8.3.8, and § 5.7.6.2.1.5.10.5 Replace the 4 notes by the following simple note:

Note.- The definition of the absolute value of the upper edge of the decompressor history window is given in 5.7.6.5.9.2.

Impact on Interoperability:  None

SME Recommendation to CCB:   N/A

CCB Decision:                N/A

A.3 P2DR 2K010005

SDM Reference:


   2K010005

SDM Status:                        SUBMITTED

Title: 


Maintenance of Deflate without LREF maintenance 

PDR Reference:                     N/A

Originator Reference:

SARPs Document Reference:          ICS SARPs

Status:                            

Impact:                            Minor (Clarification)

PDR Revision Date:                  

PDR Submission Date:               

Submitting State/Organisation:     France/STNA 

Submitting Author Name:            Stephane Tamalet

Submitting Author E-mail Address:  Tamalet_stephane@stna.dgac.fr 

Submitting Author Supplemental

Contact Information:

SARPs Date:                        SV 5 Edition 3, 10 December 1999

SARPs Language: English

Summary of Defect:

When the LREF and the Deflate compression mechanisms are simultaneously in use in the context of a mobile Subnetwork Connection Group, and in the event of the establishment of a new Virtual Circuit in that Subnetwork Connection Group, the current specification of the mobile SNDCF does not permit the calling DTE to propose maintenance of the Deflate History windows and non-maintenance of the LREF Directory. 

This has been specified as such purposefully, in order to minimize the impact  of the introduction of the option for the maintenance of the Deflate in the existing implementation.

However, the current specification forgets to specify that what is not permitted to the calling DTE is also forbiden to the called DTE: A called DTE, to which a calling DTE is proposing maintenance of LREF and maintenance of the Deflate, must not accept maintenance of the Deflate if it does not also accept the maintenance of the LREF. 

Discussion:

Proposed SARPs Amendment:

In § 5.7.6.2.2.2.8.3.1, add the following new bullet:

i) the M/I bit is set to one in the Call Request User Data and it is not acceptable for the called DTE to share the Local Reference Directory associated with this Subnetwork Connection Group with this virtual circuit.

Impact on Interoperability:  None

SME Recommendation to CCB:   N/A

CCB Decision:                N/A

A.4 P2DR 2K010006

SDM Reference:


   2K010006

SDM Status:                        SUBMITTED

Title:  void SNDCF Parameter extension block in the call accept user data 

PDR Reference:                     N/A

Originator Reference:

SARPs Document Reference:          ICS SARPs 

Status:                            

Impact:                            Minor

PDR Revision Date:                  

PDR Submission Date:               

Submitting State/Organisation:     France/STNA 

Submitting Author Name:            Stephane Tamalet

Submitting Author E-mail Address:  Tamalet_stephane@stna.dgac.fr 

Submitting Author Supplemental

Contact Information:

SARPs Date:                        SV 5 Edition 3, 10 December 1999

SARPs Language: English

Summary of Defect:

Concerning the format of the Call Accept User Data, the § 5.7.6.2.2.4.5.1 states that "If present, the SNDCF Parameter Extension Block shall start at the second octet of the Call Accept User Data AND CONTAIN ONE OR MORE PARAMETERS"

The ProATN A/G BIS development team considers that the last part of this paragraph (i.e. "and contain one or more parameters") is over restrictive.

The specification should allow the called DTE to accept a call with the call accept user data including a "void" SNDCF Parameter block, i.e. with the PEXT be set, and the Extension Block Length Indicator set to 1.

The rational is twofold:

1) The specification permits the calling DTE to format the call request user data with a "void" Parameter Extension Block. The called DTE should have the same capability (for symetry reason)

2) This may simplify the code of the mobile SNDCF

Discussion:

Proposed SARPs Amendment:

In paragraph 5.7.6.2.2.4.5.1, remove the last part of the sentence, i.e:

 remove "and contain one or more parameters"

Impact on Interoperability:  None

SME Recommendation to CCB:   N/A

CCB Decision:                N/A

A.5 P2DR 2K010007

SDM Reference:


   2K010007

SDM Status:                        SUBMITTED

Title:                           encoding of the Deflate Maintenance Parameter   

PDR Reference:                     N/A

Originator Reference:

SARPs Document Reference:          ICS SARPs 

Status:                            

Impact:                            Minor (clarification)

PDR Revision Date:                  

PDR Submission Date:               

Submitting State/Organisation:     France/STNA 

Submitting Author Name:            Stephane Tamalet

Submitting Author E-mail Address:  Tamalet_stephane@stna.dgac.fr 

Submitting Author Supplemental

Contact Information:

SARPs Date:                        SV 5 Edition 3, 10 December 1999

SARPs Language: English

Summary of Defect:

Section 5.7.6.2.1.5.10 specifies the encoding of the Deflate Maintenance Parameter.

The value field of the Deflate Maintenance parameter is described (§ 5.7.6.2.1.5.10.4) as a 4-octets-long unsigned binary number. However, the specification is not specific on the way the unsigned binary number itself must be encoded ("least significant byte, least significant bit, first", or the reverse ?)

Discussion:

The "least significant byte, least significant bit, first" encoding is proposed since this is the way other mobile SNDCF parameters are encoded (e.g. SNCR field,  LREF directory size) 

Proposed SARPs Amendment:

replace paragraph § 5.7.6.2.1.5.10.4 by:

5.7.6.2.1.5.10.4 The Parameter Value field of the Deflate Maintenance Parameter shall be a 4-octets-long unsigned binary number that is encoded least significant bit first, least significant byte first.

Impact on Interoperability:  None

SME Recommendation to CCB:   N/A

CCB Decision:                N/A

A.6 P2DR 2K010008

SDM Reference:


   2K010008

SDM Status:                        SUBMITTED

Title:                         encoding of the Local Reference Option Parameter    

PDR Reference:                     N/A

Originator Reference:

SARPs Document Reference:          ICS SARPs 

Status:                            

Impact:                            Minor (clarification)

PDR Revision Date:                  

PDR Submission Date:               

Submitting State/Organisation:     France/STNA 

Submitting Author Name:            Stephane Tamalet

Submitting Author E-mail Address:  Tamalet_stephane@stna.dgac.fr 

Submitting Author Supplemental

Contact Information:

SARPs Date:                        SV 5 Edition 3, 10 December 1999

                                   SV 5 Edition 2

                                   SV 5 Edition 1

SARPs Language: English

Summary of Defect:

Section 5.7.6.3.2.4.10 specifies the encoding of the Local Reference Option Parameter that may be inserted within a CLNP Data PDU as a result of the operation of the LREF compression mechanism.

The value field of the Local Reference Option is described as a variable length unsigned binary number. However, the specification is not specific on the way the unsigned binary number itself must be encoded ("least significant byte,  least significant bit, first", or the reverse ?)

Discussion:

The "most significant byte first" encoding is to be applied.

This is the standard ISO/IEC 8473-1 way to encode binary numbers in CLNP PDU  parameters.

Note: this is also the way this parameter has been encoded up to now by the existing  implementations 

Confusion is however possible because the LREF parameter is introduced  in the chapter 5.7 (section on the SNDCFs), and because SNDCF parameters are encoded the other way (least significant byte, least significant bit, first).

It is proposed to add a note, in order to clarify the issue.

Proposed SARPs Amendment:

In 5.7.6.3.2.4.10:

  Renumber the existing Note, to become Note 1.

  Add the following new note:

Note 2.- The unsigned integer is encoded most significant byte first, accordingly to ISO/IEC 8473-1.

Impact on Interoperability:  None

SME Recommendation to CCB:   N/A

CCB Decision:                N/A

A.7 P2DR 2K010011

SDM Reference:


   2K010011

SDM Status:                        SUBMITTED

Title:              

PDR Reference:                     N/A 

Originator Reference:

SARPs Document Reference:          ICS SARPs Status:                            

Impact:                            Minor (clarification)

PDR Revision Date:                  

PDR Submission Date:               

Submitting State/Organisation:     France/STNA 

Submitting Author Name:            Stephane Tamalet

Submitting Author E-mail Address:  Tamalet_stephane@stna.dgac.fr 

Submitting Author Supplemental Contact Information:

SARPs Date:                        SV 5 Edition 3, 10 December 1999

SARPs Language: English

Summary of Defect:

An inconsistency has been identified between paragraphs 5.7.6.2.2.2.8.3.1 and 

5.7.6.2.1.6.1.11.2:

The § 5.7.6.2.2.2.8.3.1 specifies the called DTE procedure for processing a Deflate Maintenance Parameter conveyed in an X.25 incoming call packet.  The bullet h) of this paragraph identifies as a possible error condition the following case: the upper edge of the remote decompressor window is higher than the upper edge of the local compressor window.

On the other hand, the § 5.7.6.2.1.6.1.11.2 specifies the calling DTE procedure for processing a Deflate Maintenance Parameter conveyed in an X.25 call confirm packet. This paragraph does not idenfy the above error case (i.e. upper edge of the remote decompressor window is higher than the upper edge of the local compressor window) as a possible error case.

Discussion:

The simplest way to remove the inconsistency would be to copy the bullet h) of 5.7.6.2.2.2.8.3.1 into a new bullet e) of  5.7.6.2.1.6.1.11.2.

The ProATN development team proposes however a different solution. 

The proposal is that the condition described in bullet h) of 

§ 5.7.6.2.2.2.8.3.1, be not considered as an error, but as a specific case of de-synchonization that can be repaired without resorting to the reject of the Deflate Maintenance procedure or the clearing of the mobile subnetwork connection.

More specifically, the following is proposed: when processing a deflate maintenance paremeter, and if the remote decompressor window is higher than the upper edge of the local compressor window, the called and the calling DTE applies the same following procedure:

the upper edge of the local compressor window is set to the value of the upper edge of the remote decompressor window

the lower edge of the local compressor window is set to the value of the upper edge of the remote decompressor window

As a result of this procedure, the local compressor window is reset to a void state, and maintenance of the history window has failed. However, the local compressor is resynchonized with the remote decompressor, and this allows pursuing the communication as if nothing had happened. This also allows saving the potential benefit of having succeeded to maintain the deflate compression windows in the reverse direction. 

Proposed SARPs Amendment:

1)
delete bullet h) of § 5.7.6.2.2.2.8.3.1 

2)
Replace § 5.7.6.2.2.2.8.3.4, 5.7.6.2.2.2.8.3.5 and its note by:

5.7.6.2.2.2.8.3.4
The compressor history window that has been associated with the new virtual circuit shall be resynchronized with the decompressor history window of the remote DTE as follows:

a) If the octet of data pointed to by the value of the Deflate Maintenance Parameter is inside the local compressor window, then the local compressor window upper edge shall be downshifted to point on this same octet of data. 

b) Otherwise, i.e. if the octet of data pointed to by the value of the Deflate Maintenance parameter is outside the local compressor window, then local compressor window shall be reset to a void state, and have its lower and upper edges re-aligned with the data position indicated by the deflate maintenance parameter.

Note._ The value of the Deflate Maintenance Parameter is the absolute data position of the upper edge of the remote decompressor window.

3) Remove § 5.7.6.2.2.2.8.3.8 and its notes.

4) Replace § 5.7.6.2.1.6.1.11.5, § 5.7.6.2.1.6.1.11.6 and its note by:

5.7.6.2.1.6.1.11.5
Then, the compressor history window that has been associated with the new virtual circuit shall be resynchronized with the decompressor history window of the remote DTE as follows:


a) If the octet of data pointed to by the value of the Deflate Maintenance Parameter is inside the local compressor window, then the local compressor window upper edge shall be downshifted to point on this same octet of data. 

b) Otherwise, i.e. if the octet of data pointed to by the value of the Deflate Maintenance parameter is outside the local compressor window, then local compressor window shall be reset to a void state, and have its lower and upper edges re-aligned with the data position indicated by the deflate maintenance parameter. 

Note._ The value of the Deflate Maintenance Parameter is the absolute data position of the upper edge of the remote decompressor window.

Impact on Interoperability:  None

SME Recommendation to CCB:   N/A

CCB Decision:                N/A
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SUMMARY

The implementation of the draft 3rd edition enhancements to the mobile SNDCF (use of pre-stored dictionaries (ICS3_13) and maintenance of the Deflate history windows (ICS3_14)) led the ProATN A/G BIS team to deeply investigate the mechanisms of the deflate compression. This work allowed discovering that the ProATN A/G BIS did not comply with all the baseline SARPs requirements on the Deflate, and will not be able to interoperate with baseline SARPs compliant routeurs if deflate compression is used. This document describes the problem existing in the current ProATN A/G BIS implementation

STNA has the feeling that the ProATN A/G BIS may not be the only router concerned by the non-conformance issue exposed in this document. We would like to ask the other ATN router developers to tell us whether the implementation of the deflate compression in their software presents the same non-conformity, and to discuss on the possible ways to deal with this issue. 

This document is also proposed as an Information Paper to the next WG2 meeting. In the event where all currently existing implementations are defective, the WG2 is invited to discuss on the possibility to deal with this issue via a modification to the SARPS. 
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6. Introduction

The implementation of the draft 3rd edition enhancements to the mobile SNDCF (use of pre-stored dictionaries (ICS3_13) and maintenance of the Deflate history windows (ICS3_14)) led the ProATN A/G BIS team to deeply investigate the mechanisms of the deflate compression. This work allowed discovering that the ProATN A/G BIS did not comply with all the baseline SARPs requirements on the Deflate, and will not be able to interoperate with SARPs compliant routeurs if deflate compression is used.

This document describes the problem existing in the current ProATN A/G BIS implementation, It is organized as follows:

· In order to ease understanding the issues, section 2 includes a brief reminder of the Deflate compressed data format.

· Section 3 explains the error made by the current ProATN A/G BIS implementation.

· Section 4 includes a request for comments to other ATN router developers and to the ATNP WG2 experts.

7. Deflate compressed data format

A Deflate compressed packet exchanged over a mobile subnetwork comprises:

· a variable length, octet aligned, encoded data stream 

· followed by a two-octet Frame Check Sum (FCS)

Encoded Data Stream
FCS

The Encoded Data Stream consists of a series of "Deflate Data Blocks" of arbitrary length, as illustrated by the figure below. Note that the last Deflate Data block may be followed by padding zeros until the next octet boundary is reached, before the FCS.

Data Block 1
Data Block 2
Data Block 3
Padding 0
FCS

Each Deflate Data block comprises a 3-bit header (H), that indicates the compression type applied to the data in the block, and a stream of self-delimited compressed data. This is illustrated by the figure below: 

H
Compressed Data

Note that a Deflate data block does not necessarily occupy an integral number of bytes. As a consequence, the header bits of a Deflate data block do not necessarily begin on a byte boundary.

There are 3 different types of Deflate Data blocks:

1. The Uncompressed Data blocks. In block of such a type, the data is not compressed at all. The data are simply copied from the original uncompressed PDU.

The format of an uncompressed data block is represented herebelow:

H 
3 bits
Padding 0
LEN
NLEN
LEN bytes of literal data

· The 3-bit header is right padded with zeroes to the next octet boundary.

· LEN (2 octets) gives the number of octets of literal data in the block (the number of octets that have been copied from the original uncompressed PDU)

· NLEN (2 octets) is the ones complement to the value of the LEN field

· The end of the block comprises the LEN bytes that have been copied from the original uncompressed PDU

An uncompressed Data Block always ends at a byte boundary.

2. The blocks compressed with fixed Huffman codes.

The format of such a block is represented in the next figure:

H
Sequence of fixed Huffman codes
End of Block code
7 bits to 0

The block consists of the 3-bit header, followed by sequences of fixed (pre-determined) Huffman codes representing either literal bytes, or <length, backward distance pairs>, and terminated by the "End-of-Block' Code (7 bits to 0).

Thanks to the 'end of block code', the block is self delimiting without requiring an explicit length indicator.

It must be noted that a block of such a type does not necessarily ends at byte boundary.

3. The blocks compressed with dynamic Huffman codes

The format of such a block is represented in the next figure:

H
HLIT
5 bits
HDIST
5 bits
HCLEN
4 bits
Code lengths alphabet
Literal/length alphabet
Distance alphabet
Sequence of dynamic Huffman codes
End of Block code

Following the 3-bit header, the second to the seventh field are used to convey the set of dynamically determined Huffman code Tables. This is followed by sequences of dynamic Huffman codes representing either literal bytes, or <length, backward distance pairs>, and terminated by the "End-of-Block' Code. The block is self-delimiting without requiring an explicit length indicator.

It must be noted that a block of such a type does not necessarily ends at byte boundary.

8. Error made by the current ProATN A/G BIS implementation

8.1 Description of the problem

The ProATN A/G BIS bases its support of the deflate compression on the use of the public 'zlib' code. The 'zlib' is the reference implementation of the deflate compression. It is a well proven, but tightly written and complex piece of code.

The ProATN A/G BIS developers have tried to avoid, as much as possible, modifying the standard zlib code. This allows simplifying the upgrade of the zlib in the router when a new version becomes available. This also avoids introducing software errors in the standard compression/decompression procedures. Therefore, whenever this is possible, the zlib is used via its standard software interface, and internal procedures are left unmodified.

The 'zlib' library provides in-memory deflate compression and decompression functions. For compression, the application must provide the deflate() function with an input buffer containing the data to be compressed and with an output buffer where the compressed data is to be stored. For decompression, the application must provide the inflate() function with an input buffer containing the compressed data and with an output buffer where the uncompressed data is to be stored.

Compression/decompression can be done in a single step if the input (resp. output) are large enough, or can be done by repeated calls. In the later case, the zlib consider the new input (resp output) buffer as the logical continuation of the preceding input buffer (i.e. the first bit of the new input (resp. output) buffer is considered to follow directly the last bit of the preceding input buffer). In that case, the zlib user must provide more input and/or consume the output (providing more output space) before each call.

By default, the zlib compression procedure directly copies the compressed data in the output buffer. However, there are 2 exceptions:

· When the output buffer is full, the compression procedure can accept further input data to process, however, the resulting compressed data is kept in an internal buffer of the zlib, and not directly accessible to the zlib user. In that case, in order for the user to get the compressed data, the compression function must be recalled providing more output space (e.g. providing a new (void) output buffer).

· When the resulting compressed data does not end at an octet boundary, the compression procedure stores in the output buffer all integral bytes of compressed data but keeps the last bits of the last octet in an internal bit buffer. These last bits will be concatenated with the next bits of compressed data, when the compression procedure is recalled to process further input data. We will see that these last bits can be flushed out of the zlib internal buffer if there is no further input data to process.

The compression procedure manages the creation of Deflate Data block in a way totally opaque to the zlib user. The zlib compression procedure may decide at any time to terminate a deflate data block and to open a new one, depending on the best way to achieve optimal compression. There, it must be noted that the zlib compression procedure does not necessarily terminate a Deflate Data block, when it has finished to process an input buffer. By default, the compression procedure keeps the current output deflate data block open, and waits for further input data to compress in the context of this block. Hence, a Deflate Data Block can span over several subsequent output buffers. 

Considering the above, when the zlib is used to compress a CLNP PDU the following occurs by default:

· If the compressed data does not fit in an integral number of octet, the last residual bits remain stored in the zlib internal bit buffer and are not accessible to the zlib user, until a new PDU is given to the compressor.

· In the compressed data, the last Deflate Data Block is not terminated.

This could be a problem, to build a compressed data PDU that is compliant to the ATN SARPs. Hopefully, the zlib compression procedure provides the user with options that allows forcing the termination of the current compression block, and flushing that compression block to the output buffer so that the user can get all the compressed data available so far.

The zlib option currently used by the ProATN router (and possibly the TAR) to terminate the block and flush the data is the so-called Z_PARTIAL_FLUSH. This option appeared to be appropriate after having tested the exchange of compressed PDUs between 2 routeurs: it was observed that PDUs compressed at one end of the connection were always successfully uncompressed by the peer routeur.

However, we discovered recently that the compressed PDUs resulting from the use of the Z_PARTIAL_FLUSH option are not always structured according to the format specified in the SARPs.

It has been observed that with the Z_PARTIAL_FLUSH option,

1. The compression procedure terminates the current data block (for instance by appending an 'End Of Block' Symbol at the end of the compressed data),

2. Next, the procedure appends one or two empty
 Deflate Data Block(s) of the type "compressed with fixed Huffman code". Such empty Data blocks are ten-bits long and have the following form:

H
3bits
(010)
End of Block code
7 bits to 0

3. Finally, the procedure copies the compressed data into the output buffer, with the exception of the last trailing bits remaining stored in the internal zlib bit buffer if the compressed data does not fit in an integral number of octets. 

The consequences of this behaviour are the following:

1. The compressed PDUs terminate by an empty data block compressed with fixed Huffman code, the 'End of Block' code of which is truncated at the last byte boundary.

2. The remaining part (if any) of this truncated 'End of Block' Symbol will be pre-pended to the next compressed PDU.

The resulting format of a compressed PDU. exchanged between 2 ProATN routers is typically as illustrated by the next figure (assuming that the PDU has been compressed into one single Deflate Data block compressed with fixed Huffman code (this is generally the case)).

Remaining bits of the last End of-block Symbol of the previous compressed PDU

(if any)
H
Compressed data

(Sequences of Huffman codes)
End of Block Symbol
for that block
H
First part of the truncated  End of Block code of that empty block 
FCS

These compressed PDUs are therefore not compliant to the format that is specified in the Sub-Volume V. They do not start systematically with a 3-bit Header. Compliant routers will likely be unable to decode such packets, and interoperate with the ProATN A/G BIS.

It is anecdotal to note that the same "error" was made originally when the Deflate compression method was evaluated and validated before incorporation in the SubVolume V. The following figure is an extract of the figure contained in the "Data Link Compression Evaluation Report" that was presented at the ATNP/WG2/12 (IP407).

Frame
Time
Source
M Bit
Bytes
Data
1
10:22:21.6709
DTE
0
34
6a5262646061906360107167506f740d0d627475766400112ec18c0cc79898220002

2
10:22:31.6725
DTE
0
6
a889a00a8000

3
10:22:41.6749
DTE
0
4
22ac0220

4
10:22:51.6764
DTE
0
5
8008ab0008

5
10:23:01.6796
DTE
0
5
20c22a0002

6
10:23:11.6812
DTE
0
5
88b00a8000

7
10:23:21.6828
DTE
0
4
22ac0220

8
10:23:31.6844
DTE
0
5
8008ab0008

9
10:23:41.6876
DTE
0
5
20c22a0002

10
10:23:51.6892
DTE
0
5
88b00a8000

11
10:24:01.6907
DTE
0
4
22ac0220

Figure 3-1 ISH PDU Convergence for Deflate

On this figure, the compressed data are always compressed within one single Deflate Data Block of the type 'compressed with fixed Huffman codes". It can be observed that these compressed PDUs do not all begin with the expected 3bit header set to 010 that normally indicates a PDU compressed with fixed Huffman code. (Note: the first transmitted bit is the least significant bit of the first byte). The following table indicates for each of the above frame, the effective location of the Deflate Data Block header (Header bits are represented in bold).

Frame number
First octet of the frame (hexadecimal representation)
First octet (reverse binary representation - least significant bit on the left)
Comment

1. 
6A
01010110
The 3bit Header is at the front of the PDU

2. 
A8
00010101
There are 2 zeroes appended before the 3bits Header

3. 
22
01000100
The 3bit Header is at the front of the PDU

4. 
80
00000010
There are 5 zeroes appended before the 3bits Header

5. 
20
00000100
There are 4 zeroes appended before the 3bits Header

6. 
88
00100010
There is one zero appended before the 3bits Header

According to the SARPs, the true value of the compressed PDUs resulting from this validation exercize should have been:

Frame
Bytes
Data
1
33 
6a5262646061906360107167506f740d0d627475766400112ec18c0cc798982200 (not sure about the last 00)

2
5
6a22a80200

3
4
22ac0200

4
4
22ac0200

5
4
22ac0200

6
4
22ac0200

7
4
22ac0200

8
4
22ac0200

9
4
22ac0200

10
4
22ac0200

11
4
22ac0200

8.2 Discussion of potential solutions

A potential solution to this problem was suggested by M. Duncan Roe in a mail received on the WG2_SDM mailing list, last year. (This mail is attached in annex of this document).

In his mail, Duncan recommends the use of another flush option provided by the zlib; the so-called Z_SYNC_FLUSH.

The Z_SYNC_FLUSH option also allows forcing the termination of the current Deflate Data Block and flushing that compression block to the output buffer. However the way it does so differs from the method of the Z_PARTIAL_FLUSH. 

Before flushing the compressed data to the output buffer, the Z_SYNC_FLUSH terminates the current deflate data block, and appends an extra empty "uncompressed" deflate data block.

An empty "uncompressed" block has the following form:

H 
(000)
Padding 0s
LEN
(00 00)
NLEN
(FF FF)

The benefit of this method is that the insertion of empty "uncompressed" data block has the double particularity to:

1. Be totally transparent to the decompressor: its presence has no effect on the result of decompression procedure. (A compressed PDU containing such a block will give the same result once uncompressed as the one that would be obtained from the compressed PDU without that block).

2. Re-align the compressed data on an octet boundary: this is because the 3-bit Header of such a block is followed by padding zeroes until the next byte boundary, and because the LEN and NLEN fields have a fixed length of 2 bytes.
With a Z_SYNC_FLUSH, the zlib compression function does not need to keep trailing bits in its internal bit buffer (the bit buffer is cleared) and, consequently, extra (remaining) bits are never prepended at the head of the subsequent compressed packets.

Hence, with the Z_SYNC_FLUSH, the compressed PDUs are always formatted in way compliant to the ATN SARPs (they always start at a Deflate Data block Boundary).

The downside of this option is that 4 or 5 extra octets are systematically appended to the end of the compressed data. This is shown on the next figure which represents the expected format of a SARPs-compliant compressed PDU beside the format of the same compressed PDU obtained as a result of the use of the Z_SYNC_FLUSH option:

Data Block 1
…
Data Block n
Padding 0
FCS

Data Block 1
…
Data Block n
H
000
Padding 0
LEN
0000
NLEN
ffff
FCS



Extra empty uncompressed data block

Then, the following solution was investigated as a method to obtain a compressed PDU formatted in the way expected by the SARPS (and without modifying the zlib internal procedures):

1. Produce a compressed PDU using the Z_SYNC_FLUSH option

2. Remove from that PDU the 4 bytes "0000FFFF" corresponding to LEN and NLEN fields of the Extra empty uncompressed data block.

The reverse procedure would be applied to decompress a received PDU (append the 4 bytes "0000FFFF" to the PDU and submit the PDU to the zlib decompression function).

This works in most of the cases, but there are exceptions which invalidate this method.

The exception cases are when it remains less than 3 bits between the end of the compressed data (last bit of Deflate Data Block n in the figure) and the next octet boundary (i.e. when 0, 1 or 2 padding zeroes would be sufficient). In that cases, there is not enough space to insert the 3 -bit Header of an empty uncompressed data block). Then, if an extra empty uncompressed data block is appended to the compressed data, an extra null octets is inserted between the end of the compressed data end the LEN and NLEN fields to be removed. This is illustrated by the next figure:

Data Block 1
…
Data Block n
Padding 0
FCS



Extra null octet

Data Block 1
…
Data Block n
H
000
Padding 0
LEN
0000
NLEN
ffff
FCS

Hence, the suggested solution is not SARPs compliant: the use of the Z-SYNC-FLUSH option followed by the removal of the LEN and NLEN field may produce a compressed PDU that is one (null) octet longer that what is expected.

Mr Duncan Roe, in his mail, suggest another solution which consists, at the compression stage, in:

1. Producing a compressed PDU using the Z_SYNC_FLUSH option

2. Removing from that PDU the 4 bytes "0000FFFF" corresponding to LEN and NLEN fields of the Extra empty uncompressed data block, and finally,

3. Removing all the last trailing null octets.

According to Duncan, it is possible to inverse the process at the decompression stage, by feeding the decompressor with the compressed PDU and with additional null octets until we get some indication that the decompressor is resynchonized and waits for the value of the LEN and NLEN field.

This solution gives a better compression ratio than the one obtained with the preceding solution. However, like the preceding solution, it does not allow producing compressed PDUs which format is compliant to the SARPs. Furthermore, this solution is not possible without modifying some parts of the zlib code and this is what we tried to avoid.

8.3 Conclusion

After having considered the potential solutions, we came to the conclusion that implementing the deflate compression in the ProATN Router in a way totally compliant to the SARPs is not possible without making modifications to the standard zlib code.

The ProATN A/G BIS team decided to make the best of a bad job, and is trying to modify the zlib code so that to make the ProATN A/G BIS compliant to the SARPs. 

As far as the compression procedure is concerned, the ProATN team quickly succeeded in upgrading the zlib code with a new flush option (the Z_ATN_FLUSH option) that allows, as requested by the SARPs,:

1. Terminating the current Deflate Data Block,

2. Padding this block with zero bits until the next octet boundary is reached, and

3. Flushing out all the resulting compressed data, in a way that leaves the compressor ready to process a new PDU.

On the other hand, the upgrade of the decompression procedure poses a lot of problems. After some days of hard work on the zlib code, (and at the time this document is produced), the ProATN team did not yet succeed in implementing an ATN specific decompression procedure that could inflate a SARPs compliant deflate compressed PDU and then leave the decompressor ready to process a new PDU. 

The ProATN team thinks that the upgrade is feasible. However, it is questioning whether such a work is worth the effort, considering that some slight changes in the SARPs could outweigh the complexity for implementations when modifying the standard zlib code. Also, the ProATN team is very concerned about the fact that it will be difficult to ascertain that no error has been introduced in the standard code, and hence, that the upgraded compression and decompression procedures works correctly in all cases.

9. Request for comments

STNA has the feeling that the ProATN A/G BIS may not be the only router concerned by the non-conformance issue exposed in this document. We would like to ask the other ATN router developers to tell us whether the implementation of the deflate compression in their software presents the same non-conformity, and to discuss on the possible ways to deal with this issue. 

This document is also proposed as an Information Paper to the next WG2 meeting. In the event where all currently existing implementations are defective, the WG2 is invited to discuss on the possibility to deal with this issue via a modification to the SARPS. 








































� An empty Deflate data block will be totally transparent to the decompressor: its presence has no effect on the result of decompression procedure. (A compressed PDU containing such a block will give the same result once uncompressed as the one that would be obtained from the compressed PDU without that block).





