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Status of this Memo

This document is an Internet-Draft and is in full conformance with all provisions of Section 10 or RFC 2026. Internet-
Drafts are working documents of the Internet Engineering Task Force (IETF), its areas, and its working groups. Note that
other groups may also distribute working documents as Internet-Drafts.

Internet-Drafts are draft documents valid for a maximum of six months and may be updated, replaced, or obsoleted by other
documents at any time. It is inappropriate to use Internet-Drafts as reference material or to cite them other than as "work in
progress’.

The list of current Internet-Drafts can be accessed at http://www.ietf.org/ietf/1lid-abstracts.txt
The list of Internet-Draft Shadow Directories can be accessed at http://www.ietf.org/shadow.html

To learn the current status of any Internet-Draft, please check the Directories on ftp.is.co.za (Africa), nic.nordu.net (Europe),
munnari.oz.au (Pacific Rim), ftp.ietf.org (US East Coast), or ftp.isi.edu (US West Coast).

Abstract

This Internet Draft provides information for the Internet community on test cases for testing the SS7 M2P2-User Peer-to-
Peer Adaptation LayerM2PA06 hased on the conformance test specifications for SS7 MTP Level 2Q-781,

1. Introduction

This draft provides a set of detailed test of the SS7 MTP2-User Peer-to-Peer Adaptation LayerM2PA06 hased on the test spec-
ifications for SS7 MTP Level 2Q-781, These tests are intended to validate the SS7 MTP2-User Peer-to-Peer Adaptation
Layer (M2PA) protocolM2PAOS,

These tests attempt to completely validate the M2PA protocol without redundancy. Each test is described as simply as possi-
ble to check precisely the elementary function of the protocol. The tests are listed in no specific order[1].

1.1. Change History

1.1.1. Changes from draft-bidulock-sigtran-m2pa-test-01

(1)  The test specification has been updated to M2PA Draft Revision 6M2PA06 with anticipated changes for M2PA Draft
Revision 7M2PA0T,

(2)  M2PA Draft Revision 6M2PA06 provides for acknowledgement of DATA messages using a special DATA message
which contains no data payload. This message has been labelled "DATA-ACK" in the diagrams.

This has resulted in changes to test cases 1.6, 2.1, 2.2, 2.3, 2.4, 3.2, 3.4, 3.6, 3.8, 4.1, 8.1, 8.3, 8.4, 8.5, 8.9, 8.10,
8.11,10.2

(3)  Although M2PA Draft Revision 6M2PA06 specifies that the DATA-ACK message should have its Forward Sequence
Number (FSN) incremented as with any other normal DATA message, this causes problems in that the DATA-ACK
must them be acknowledged. This test specification anticipates M2PA Draft Revision 7 by not incrementing FSN
for DATA-ACK messages.

(4)  M2PA Draft Revision 6M2PA%6 provides FSN and BSN sequence numbers in STATUS messages as well as DATA
messages. It has been proposed that STATUS messages not contain FSN and BSN because they should essentially
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be ignored because of mis-ordering possibilities. Therefore, FSN and BSN of STATUS messages are ignored in this
version of the test specification in anticipation of M2PA Draft Revision 7.

1.1.2. Changes from draft-bidulock-sigtran-m2pa-test-00

o))

O]

©)

(4)

®)

The test specification has been updated to M2PA Draft Revision 4M2PA04 \ith anticipated changes for M2PA Draft
Revision 5M2PA0S,

M2PA Draft Revision 4M2PAO04 no Jonger contains a special proving message. Status PROVING-NORMAL or
PROVING-EMERGENCY messages are padded and sent repeatedly to accomplish proving during the proving pe-
riod. The occurence of PROVING messages has been removed from the test cases to update this draft to match the
M2PA draft revision 4M2PA04,

M2PA Draft Revision 4M2PA04 contains both forward and backward sequence numbers (FSN, BSN). The test cases
were updated to include the sequence numbers (where other than zero) and test cases were added for abnormal back-
wards sequence numbers.

M2PA Draft Revision 4M2PA04 has no formal method for acknowledging the receipt of a DATA message when there
are no other messages to send (DATA or STATUS). The Status of "In Service", for which no other use has been
specified in the current draftM2PA04 js used as such an explicit acknowledgement. Another possibilty would have
been to send a DATA message with no data in it. The old "ACK" message is now labelled "IN-SERVICE".

The status message previously labelled "IN-SERVICE" has been relabelled "READY" to better reflect the name of
that atatus message in the draft and to not conflict with the newM2PA04 "|N-SERVICE" status message.

2. Test Environment

2.1. Test Configurations

A single M2PA link is used in the tests. Figure 2.1-1 and Figure 2.1-2 show a single link between IUT and PT. In Test Con-
figuration 1 as shown in Figure 2.1-1, PT initiates the association. In Test Configuration 2 as shown in Figure 2.1-2, IUT
initiates the association. Test specifications in both configurations are written to test the M2PA at IUT .

Link 1
| | SCTP Associ ati on | |
| o N e T > Ut

NOTE: PT initiates the association
Figure 2.1-1. Test Configuration 1

Link 1
| | SCTP Associ ati on | |
| o I e LT PP [

NOTE: IUT initiates the association
Figure 2.1-2. Test Configuration 2

2.2. Recommended IUT Settings

2.2.1. Timer Values
It is recommended that the following timer values be configured at the IUT for the purposes of performing these validation

tests:

T1
T2
T2l
T2h
T3
T4n
T4e

45 seconds

5 seconds

20 seconds (not applicable)
100 seconds (not applicable)
1 second

8 seconds

0.5 seconds
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T5 0.1 seconds (not applicable)
T6 4 seconds

T7 1 second

T8 0.1 seconds (not applicable)

2.2.2. Buffer Threshold Values
It is recommended that the following buffer threshold values be configured at the IUT for the purpose of performing these
validation tests:
N1 (not applicable)
N2 127 messages

2.2.3. MSU Length

It is illustrated that all DATA messages which are sent have a payload length of 35 bytes. This, however, is not essential to
the correct performance of the tests and is an arbitrary choice. Use of different valid MSU lengths should not have an affect
of the results.

3. Tests
3.1. Link State Control - Expected signal units/orders

3.1.1. Initialization (Power-up)

These tests check that the IUT enters the correct state upon establishment of the SCTP association. Establishing the associa-
tion at both peers is the equivalent to the Q.703 "Power On". The correct behavior is for both M2PA peers to send a status
"Out of Service" and enter the "Out of Service" state. These test are useful both for Validation and Compatibility testing.

3.1.1.1. Forward Direction
The test is performed in the forward direction. The expected sequence of events is illustrated Figure 3.1.1-1.
Reference: Q.781/Test 1.1(a)

| |
| PT | UT |
| |
| I power on |
| QUT-OF-SERVICE  ----------------- > |
| I power on |
| R QUT- OF- SERVI CE |
| |
| |

Figure 3.1.1-1. Initialization (Power-up)

Test Description:
(1)  The test begins with both the PT and the IUT in the "Power Off" state.
(2)  The "Power On" command is issued at the PT and then the IUT.
(3)  Check that the IUT sends a status "Out of Service" message enters and remains in the "Out of Service" state.
(4) Repeat the test in the opposite direction as shown below.

3.1.1.2. ReverseDirection
This is the test repeated in the opposite direction. The expected sequence of events is illustrated Figure 3.1.1-2.
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Reference: Q.781/Test 1.1(b)

| |
| PT I UT |
| |
| : power on |
| R T QUT- OF- SERVI CE |
| : power on |
| QUT-OF-SERVICE - ---------mmmmm - > |
| |
| |

Figure 3.1.1-2. Initialization (Power-up)

Test Description:

(1) Thetest beginswith both the PT and the IUT in the "Power Off" state.

(2) The"Power On" command isissued at the IUT and then the PT.

(3) Check that the IUT sends a status "Out of Service" message enters and remains in the "Out of Service" state.
312 Timer T2

Thistest validates the T2 (Not Aligned) timer and procedure at the IUT. Thisisthe duration of time that the M2PA peer will
wait to receive a status "Alignment” message after sending a status "Alignment" message.

Reference: Q.781/Test 1.2

lout of service(AERM

| |
| PT I UT |
| |
| et OUT- OF- SERVI CE |
| OUT- OF- SERVI CE  « -~ <= m o e e e e oo > |
| sstart |
| e ALI GNVENT |
| ! |
| T2 5.0 <= T2 <= 150.0 |
| ! |
| S R QUT- OF- SERVI CE |
| |
| |
| |

Figure3.1.2-1. Timer T2

Test Description:
(1) Thetest beginswith both the PT and the IUT in the "Out of Service" state.
(2) The"Start" command isissued at the IUT.
(3) Check that the IUT sends a status "Alignment”" message.
(4) Check that the IUT sends a status "Out of Service" and issues an "Out of Service" indication to Level 3 with reason
"Alignment Not Possible".
(5) Check that T2 is between 5.0 seconds and 150.0 seconds in duration.
(6) ThelUT should stay in the "Out of Service" state.
3.13. Timer T3

This test validates the T3 (Aligned) timer and procedure at the IUT. This is the duration of time that the M2PA peer will
wait to receive a status "Proving Normal" or status "Proving Emergency" message from the M2PA peer after sending status
"Proving Normal" or status "Proving Emergency"”. The expected sequence of eventsisillustrated Figure 3.1.3-1.

B. Bidulock
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Reference: Q.781/Test 1.3

lout of service(AERM

| |
| PT I ur |
| |
| oo OUT- OF- SERVI CE |
| OUT- OF- SERVI CE = - - == mmmmmmemmn- > |
| :start |
| e ALI GNVENT |
| cstart |
| AL GNVENT === == mommmmmmm e > |
| oo PROVI NG- NORVAL |
| ! |
| I T3 1.0 <= T3 <= 1.5 |
| ! |
| oo OUT- OF- SERVI CE |
| |
| |
| |

Figure3.1.3-1. Timer T3

Test Description:
(1) Thetest beginswith both the PT and the IUT in the "Out of Service" state.
(20 ThelLevel 3"Start" command isissued at the IUT.
(3)  Check that the IUT sends a status "Alignment" message.
(4)  Send astatus"Alignment” message to the IUT.
(5) Check that the IUT response with a status "Proving Normal" message.
(6) Check that the link goes out of service for reason "Alignment Not Possible".
(7)  Check that T3 is between 1.0 seconds and 1.5 seconds in duration.

3.1.4. Timer T1& Timer T4 (Normal)

This test validates the T4(Normal) (Proving) and T1 (Aligned Ready) timers and procedures at the IUT. T4 is the duration
of time that the M2PA peer will wait to complete proving. T1 isthe duration that the M2PA peer will wait to receive a status
"Ready" or a status "Processor Outage" message from the M2PA peer after sending a status "Ready" or status "Processor
Outage" message. The expected sequence of eventsisillustrated Figure 3.1.4-1.
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Reference: Q.781/Test 1.4

PT

QUT- OF- SERVI CE

:start

AL GNVENT

I uT

................. QUT- OF- SERVI CE

_____________ >
start
----------------- ALI GNVENT
_____________ >
................. PROVI NG- NORIVAL
_____________ >
T4( Pn) 7.5 <= T4 <= 9.5
----------------- READY
T1 40.0 <= T1 <- 50.0

................. QUT- OF- SERVI CE

lout of service(Tl)

Test Description:

Figure 3.1.4-1. Timer T1 & Timer T4 (Normal)

(1) Thetest beginswith both the PT and the IUT in the "Out of Service" state.

(2) ThelLevel 3"Start" command isissued at the IUT.

(3) Check that the IUT sends a status "Alignment" message.
(4)  Send astatus"Alignment" message to the IUT and exchange status "Proving Normal" and proving data messages.
(5) Check that a status "Ready" messageis received from the [UT within time T4.
(6) Check that T4 is between 7.5 seconds and 9.5 seconds in duration.

(7)  Check that a status "Out of Service" message is received from the IUT within time T1 and that an "Out of Service"
indication is given to Level 3 at the IUT with reason "T1 Timeout".

(8) Check that T1 is between 40.0 seconds and 50.0 seconds in duration.

3.1.5. Normal alignment procedure

September 15, 2002

This test case validates the normal alignment procedure at the IUT. Thisis a normal successful alignment procedure which
resultsin the link going to and staying in the "Ready" state.

3.1.5.1. Forward Direction

Thetest is performed in the forward direction. The expected sequence of eventsisillustrated Figure 3.1.5-1.

B. Bidulock
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Reference: Q.781/Test 1.5(a)

September 15, 2002

|

| PT I UT

|

| R T QUT- OF- SERVI CE
| QUT-OF-SERVICE - ---------mmmmm - >

| istart

| R T ALI GNVENT

| :start

| ALI GNMVENT - - - - - o e e e e e - >

| R T PROVI NG NORVAL
| PROVI NG NORMAL - -----------ooo-- >

| R T READY

| READY ----------------- >

| l'in service

|

|

Figure 3.1.5-1. Normal alignment procedure

Test Description:

@
O]
©)
(4)
®)

The test begins with the link "Out of Service".

The Level 3 "Start" command is issued at the IUT and the PT.

Check that the IUT sends the message sequence illustrated in Figure 3.1.5-1.

Check that the IUT sends a status "Ready" message and indicates "In Service" to Level 3.
Check that the link maintains the "In Service" state.

3.1.5.2. ReverseDirection

The equivalent Q.781 test case is normally repeated with with 2-byte LSSUs instead of 1-byte LSSUs when testing Q.703
links. The effect of sending 2-byte LSSUs is simulated by adding a "filler" to the statu message. The expected sequence of
events is illustrated Figure 3.1.5-2.

Reference: Q.781/Test 1.5(b)

|

| PT | UT

|

| R QUT- OF- SERVI CE
| QUT-OF-SERVICE  ----------------- >

| cstart

| S T AL GNVENT

| cstart

| ALI GNVENT - - - - e mmmee e e - >

| S T PROVI NG- NORVAL
| PROVI NG NORMAL - -----mmmmee oo o - >

| S T READY

| READY -----mmmmmeaeaom >

| lin service

|

|

Figure 3.1.5-2. Normal alignment procedure

Test Description:

M
@

B. Bidulock

The test begins with the link "Out of Service".
The Level 3 "Start" command is issued at the IUT and the PT.
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©)
4
©)

Check that the IUT sends the message sequenceillustrated in Figure 3.1.5-2.
Check that the IUT sends a status "Ready" message and indicates "In Service" to Level 3.
Check that the link maintainsthe "In Service" state.

3.1.6. Normal alignment procedure - correct procedure (Data)
The test case validates the normal alignment procedure at the IUT when a DATA message is used instead of a status "Ready"

to complete the alignment procedure. The expected sequence of eventsisillustrated Figure 3.1.6-1.

Reference: Q.781/Test 1.6

September 15, 2002

|

| PT I UT

|

| R T QUT- OF- SERVI CE
| QUT-OF-SERVICE - ----------mmmm - >

| :start

| R T ALI GNVENT

| :start

| ALI GNMVENT - - - - oo e e e - >

| R T PROVI NG NORVAL
| PROVI NG NORMAL - -------------o-- >

| R T READY

| [ 35 bytes] DATA ---[0001, 0000]-->

| <--[0001, 0000]--- DATA-ACK

| l'in service

| I nsu

|

|

Figure 3.1.6-1. Normal alignment procedure (Data)

Test Description:

@
@
©)
4
©)
(6)

3.1.7. Statu

The test begins with the link "Out of Service".

The Level 3"Start" command isissued at the IUT and the PT.

Check that the IUT sends the message sequenceillustrated in Figure 3.1.6-1.

Check that the IUT sends a status "Ready" message and indicates "In Service" to Level 3.
Check that the IUT acknowledges the Data message with a status "Data Ack" message.
The IUT should maintain the "In Service" state.

s" Alignment" received during normal proving period

This test case validates that the IUT restarts the alignment and proving procedure when receiving a status "Alignment" mes-
sagein the "Proving" state. The expected sequence of eventsisillustrated Figure 3.1.7-1.

B. Bidulock

Version 0.2

Page 8



Internet Draft M2PA-TEST September 15, 2002

Reference: Q.781/Test 1.7

| |
| PT I uT |
| |
| RO QUT- OF- SERVI CE |
| QUT-OF-SERVICE  ----------------- > |
| istart |
| e ALI GNVENT |
| istart |
| ALI GNVENT === - mmmmmmmomemms > |
| RO PROVI NG- NORVAL |
| ! |
| | T4(Pn) 7.5 <= T4 <= 9.5 |
| ! |
| PROVI NG NORMAL = - ------------m - > |
| e READY |
| |
| |

Figure 3.1.7-1. "Alignment" during normal proving

Test Description:
(1) Thetest beginswith thelink in the "Out of Service" state.
(2) IssuetheLevel 3"Start" command at the IUT and the PT.
(3 When normal proving begins, wait for half the duration of T4 and then send the IUT a status "Alignment" message.

(4) Check that the IUT restarts the proving period and sends a status "Ready" message T4 after the last status "Align-
ment" message was sent to the IUT.

(5) Check that T4(Pn) is between 7.5 seconds and 9.5 seconds in duration.

3.1.8. Normal alignment with PO set

This case tests the normal alignment procedure where one M2PA peer is experiencing a local processor outage before and
during alignment. The M2PA peers should still align and the link should go into service at Level 3.

3.1.8.1. Forward Direction
Thetest is performed in the forward direction. The expected sequence of eventsisillustrated Figure 3.1.8-1.
Reference: Q.781/Test 1.8(a)

| |
| PT I UT |
| |
| R T QOUT- OF- SERVI CE |
| QUT-OF-SERVICE - ---------mmmmm - > |
| :set | po |
| istart |
| R T ALI GNVENT |
| istart |
| ALI GNMVENT - - - - - o e e e - > |
| R T PROVI NG NORVAL |
| PROVI NG NORMAL - -----------ooo-- > |
| R T PROCESSOR- QUTAGE |
| READY ----------------- > |
| l'in service |
| |
| |

Figure 3.1.8-1. Normal alignment with PO set
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Test Description:
(1) Thetest beginswith thelink in the "Out of Service" state.
(2) IssuetheLevel 3"Set Local Processor Outage”' and "Start" commands at the IUT and the " Start" command at the PT.
(3) Check that the IUT sends the message sequence illustrated in Figure 3.1.8-1.
(4)  Check that the IUT sends status "Processor Outage”" message and indicates "In Service' to Level 3.
(5) Check that the link maintainsthe "In Service" state at the IUT.

3.1.8.2. ReverseDirection
This case isthe sametest in the reverse direction. The expected sequence of eventsisillustrated Figure 3.1.8-2.
Reference: Q.781/Test 1.8(b)

| |
| PT | UT |
| |
| R QUT- OF- SERVI CE |
| QUT-OF-SERVICE  ----------------- > |
| :set | po |
| ;start |
| istart |
| S T AL GNVENT |
| ALI GNVENT - - - - e mmmee e e > |
| S T PROVI NG- NORVAL |
| PROVI NG NORMAL - -----mmmmee oo o - > |
| S T READY |
| PROCESSOR- QUTAGE - ---------------- > |
| ''rpo |
| |
| |

Figure 3.1.8-2. Normal alignment with PO set

Test Description:
(1) Thetest beginswith the link in the "Out of Service" state.
(2) IssuetheLevel 3"Local Processor Outage" and "Start” command at the PT and the " Start" command at the IUT.
(3) Check that the IUT sends the message sequence illustrated in Figure 3.1.8-2.
(4)  Check that the IUT sends status "Ready" message and indicates "Remote Processor Outage” indication to Level 3.
(5) Check that the link maintainsthe "In Service" state at the [UT.

3.1.9. Normal alignment with PO set (Data)

This test case validates the normal alignment procedure at the IUT in the "Processor Outage”" state when a Data message is
used instead of an "Ready" message to complete the alignment procedure.

3.1.9.1. Forward Direction
Thetest is performed in the forward direction. The expected sequence of eventsisillustrated Figure 3.1.9-1.
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Reference: Q.781/Test 1.9(a)

| |
| PT I UT |
| |
| R T QUT- OF- SERVI CE |
| QUT-OF-SERVICE - ---------mmmmm - > |
| :set | po |
| istart |
| R T ALI GNVENT |
| ALI GNMVENT - - - - - o e e e e e - > |
| R T PROVI NG NORVAL |
| PROVI NG NORMAL - -----------ooo-- > |
| R T PROCESSOR- QUTAGE |
| [ 35 bytes] DATA ---[0001, 0000]--> |
| |
| |

Figure 3.1.9-1. Normal alignment with PO set (Data)

Test Description:
(1) Thetest beginswith thelink in the "Out of Service" state.
(2) IssuetheLevel 3"Set Local Processor Outage”" and "Start" commands at the IUT.
(3) Check that the IUT sends the message sequence illustrated in Figure 3.1.9-1.

(4)  Check that the IUT sends status "Processor Outage” message and send a Data message to the IUT to complete the
alignment procedure.

(5) Check that the IUT does not acknowledge the Data message.
(6) Check that the IUT maintains the "Processor Outage” state.

3.1.9.2. ReverseDirection
Thisisthe sametest in the reverse direction. The expected sequence of eventsisillustrated Figure 3.1.9-2.
Reference: Q.781/Test 1.9(b)

| |
| PT I UT |
| |
| R T QUT- OF- SERVI CE |
| QUT-OF-SERVICE - ---------mmmmm - > |
| :set | po |
| :start |
| :start |
| R T ALI GNVENT |
| ALI GNMVENT - - - - - o e e e e - > |
| R T PROVI NG NORVAL |
| I nBU |
| PROVI NG NORMAL =~ - -----------ooo-- > |
| <--[0000, 0001]--- DATA [ 35 bytes] |
| PROCESSOR- QUTAGE ---[0000, 0001]--> |
| 'rpo |
| |
| |

Figure 3.1.9-2. Normal alignment with PO set (Data)

Test Description:
(1) Thetest beginswith thelink in the "Out of Service" state.
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Issue the Level 3"Set Local Processor Outage” and "Start" commands at the PT and the "Start" command at the IUT.

Provide an MSU for transmission at the IUT before the proving period ends.

Check that the IUT sends the message sequenceillustrated in Figure 3.1.9-2.

Check that the IUT completes the proving process with the MSU and indicates "Remote Processor Outage” to Level

3.

Check that the IUT maintains the "Processor Outage" state and does not require acknowledgment of the Data mes-
sage used to compl ete alignment.

3.1.10. Normal alignment with PO set and cleared

This case tests that if the local processor outage condition is set and cleared before the alignment procedure starts that nor-
mal alignment is performed and no status "Processor Outage” message is sent to the M2PA peer. The expected sequence of
eventsisillustrated Figure 3.1.10-1.

Reference: Q.781/Test 1.10

PT | UT
S R QUT- OF- SERVI CE
QUT-OF-SERVICE  ----------------- >
:set | po
:clear |po
(start
S T ALI GNVENT
(start
ALI GNVENT - - - - e e e oo - - - >
S T PROVI NG- NORMAL
PROVI NG NORMAL - --------mmmmm o >
S T READY
READY ----------mmmmm o >
l'in service

Test Description:
The test begins with the link in the "Out of Service" state.

Issue the Level 3 "Set Loca Processor Outage," "Clear Local Processor Outage”' and "Start" commands at the [UT
and "Start" command at the PT.

Check that the sequence of events follows that illustrated in Figure 3.1.10-1.
Check that the IUT completes the alignment procedure and sends the status "Ready" message and indicates "In Ser-

@
@

©)
4

vice" to Level 3.

Figure 3.1.10-1. Normal alignment with PO set and cleared

3.1.11. Set RPO when " Aligned not ready"

This test case validates the behavior of the IUT when processor outage condition is set at both the PT and the IUT. The ex-
pected sequence of eventsisillustrated Figure 3.1.11-1.

B. Bidulock
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Test Description:
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Reference: Q.781/Test 1.11

September 15, 2002

PT | Ut
T QUT- OF- SERVI CE
QUT-OF-SERVICE - ---------mm - oo - >
:set | po
:set | po
istart
T ALl GNIVENT
istart
ALI GNVENT - - - - oo e oo - - - >
T PROVI NG NORMAL
PROVI NG NORMAL =~ - - - - - -mmi i o - - >
T PROCESSOR- OUTAGE
PROCESSOR- QUTAGE - ---------------- >
I'rpo

Figure3.1.11-1. Set RPO when "Aligned Not Ready"

(1) Thetest beginswith thelink in the "Out of Service" state.
(2) IssuetheLevel 3"Set Local Processor Outage' and "Start" commands at the IUT and PT.
(3) Check that the alignment procedure follows the sequence of eventsillustrated in Figure 3.1.11-1.

(4)  Check that the IUT sends status "Processor Outage” and indicates "Remote Processor Outage” to Level 3.

3.1.12. Status" Out of Service" received when " Aligned not ready"
These test cases validate the behavior of the IUT when it receives a status "Out of Service" message in the "Aligned Not

Ready" state or sends a Status "Out of Service" message when the M2PA peer isin the "Aligned Not Ready" state.

3.1.12.1. Forward Direction
Thetest is performed in the forward direction. The expected sequence of eventsisillustrated Figure 3.1.12-1.
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Reference: Q.781/Test 1.12(a)

lout of service(SlOS)

| |
| PT I UT |
| |
| R T QUT- OF- SERVI CE |
| QUT-OF-SERVICE - ---------mmmmm - > |
| :set | po |
| istart |
| R T ALI GNVENT |
| :start |
| ALI GNMVENT - - - - - o e e e e e - > |
| R T PROVI NG NORVAL |
| PROVI NG NORMAL - -----------ooo-- > |
| R T PROCESSOR- QUTAGE |
| :stop |
| QUT-OF-SERVICE - ---------mmmmm - > |
| R T QUT- OF- SERVI CE |
| |
| |
| |

Figure 3.1.12-1. "Out of Service" when "Aligned not ready"

Test Description:
(1) Thetest beginswith thelink in the "Out of Service" state.
(2) IssuetheLevel 3"Set Local Processor Outage”' and "Start" commands at the IUT and the " Start” command at the PT.
(3) Check that the IUT follows the sequence of eventsillustrated in Figure 3.1.12-1.

(4) Check that the IUT sends a status "Processor Outage” message when it completes the initial alignment procedure
and issue aLevel 3"Stop" command at the PT.

(5) Check that the IUT sends status "Out of Service" and indicates "Out of Service" to Level 3 with the reason "Re-
ceived SIOS'.

3.1.12.2. Reverse Direction
Thetest isrepeated in the reverse direction. The expected sequence of eventsisillustrated Figure 3.1.12-2.
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Reference: Q.781/Test 1.12(b)

PT | UT
S R QUT- OF- SERVI CE
QUT-OF-SERVICE  ----------------- >
:set | po
(start
cstart
S R ALI GNVENT
(start
ALI GNVENT - - - - e o e e oo - - - >
S R PROVI NG- NORMAL
PROVI NG NORMAL =~ - --------mommm oo >
S R READY
. stop
READY ----------mmmmm - >
S R QUT- OF- SERVI CE

Figure 3.1.12-2. "Out of Service" when "Aligned not ready"

Test Description:
(1) Thetest beginswith thelink in the "Out of Service" state.
(2) IssuetheLevel 3"Start" command at the IUT and the PT.

(3) Check that the sequence of eventsfollowsthoseillustrated in Figure 3.1.12-2.
(4) WhenthelUT goestothe"In Service" state, issue the Level 3 "Stop" command at the [UT.

(5) Check that the IUT sends the status "Out of Service" message.

3.1.13. Status" Alignment" received when " Aligned not ready"

This test case validates the behavior of the IUT when it receives a status "Alignment" message in the "Aligned Not Ready"

state. The expected sequence of eventsisillustrated Figure 3.1.13-1.
Reference: Q.781L/Test 1.13

|

| PT

|

| Cmmmmmmeemeeeeaaa
| QUT-OF-SERVICE  ------------=---- >
|

|

| Cmmmmmmeemeeeeaaa
| ;start

| ALI GNMENT - ---------------- >
| Cmmmmmmeemeeeeaaa
| PROVING NORMAL - ---------------- >
| Cmmmmmmeemeeeeaaa
| ALI GNMENT - ---------------- >
| Cmmmmmmeemeeeeaaa
|

| QUT-OF-SERVICE  ----------------- >
|

|

QUT- OF- SERVI CE

ALl GNIVENT

PROCESSOR- OQUTAGE

OUT- OF- SERVI CE
lout of service(SlIO

Figure 3.1.13-1. "Alignment" when "Aligned not ready"
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Test Description:

@
@
©)
4
®)

The test begins with the link in the "Out of Service" state.

Issue the Level 3"Set Local Processor Outage” and "Start" commands at the IUT and "Start” command at the PT.

Check that the sequence of events follows the normal alignment procedureillustrated in Figure 3.1.13-1.
When the IUT sends the status "Processor Outage”" message, send a status "Alignment” message to the [UT.

Check that the IUT sends the status "Out of Service" message and indicates "Out of Service" to Level 3 with reason

"Received SIO".

3.1.14. Set and clear L PO when " Initial alignment"

Thistest case validates the behavior of the IUT when it receives Level 3 "Set Local Processor Outage" and "Clear Local Pro-
cessor Outage" commands in the "Initial Alignment” state. The expected sequence of eventsisillustrated Figure 3.1.14-1.

Reference: Q.781/Test 1.14

| |
| PT | UT |
| |
| R QUT- OF- SERVI CE |
| QUT-OF-SERVICE  ----------------- > |
| ;start |
| S T AL GNVENT |
| ;start |
| ALI GNVENT - - - - e mmmee e e - > |
| S T PROVI NG- NORVAL |
| :set | po |
| PROVI NG NORMAL - -----mmmme e a o - > |
| :clear |po |
| S T READY |
| READY ----c-mmmmeaeaom > |
| lin service |
| |
| |

Figure 3.1.14-1. Set and clear LPO when "Initial Alignment”

Test Description:
(1) Thetest beginswith the link in the "Out of Service" state.
(2) IssuethelLevel 3"Start" command at the IUT and PT.
(3) IssuetheLevel 3"Set Local Processor Outage' command at the IUT when the IUT beginsinitial alignment.
(4) IssuetheLevel 3"Clear Local Processor Outage" command at the IUT beforethe IUT completesinitial alignment.
(5) Check that the IUT sends the status "Ready" message when it completes initial alignment and that the "In Service"

indication isgivento Level 3 at the IUT.

3.1.15. Set and clear LPO when " Aligned ready"

This test case validates the behavior of the IUT when it receives the Level 3 "Set Local Processor Outage”" and "Clear Local
Processor Outage”" commands in the "Aligned Ready" state. The expected sequence of eventsisillustrated Figure 3.1.15-1.

B. Bidulock
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Reference: Q.781/Test 1.15
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|

PT I UT |

|

R T QUT- OF- SERVI CE |

QUT-OF-SERVICE - ---------mmmmm - > |
istart |

R T ALI GNVENT |

istart |

ALI GNMVENT - - - - - mm e e - > |

R T PROVI NG NORVAL |

PROVI NG NORMAL - -----------ooo-- > |
R T READY |

:set | po |

READY ----------------- > |

R T PROCESSOR- QUTAGE |

l'in service |

:clear |po |

R T PROCESSOR- OUTAGE- ENDED |

|

|

Test Description:

Figure 3.1.15-1. Set and clear LPO when "Aligned ready"

(1) Thetest beginswith thelink in the "Out of Service" state.
(2) IssuetheLevel 3"Start" command at both the IUT and the PT.
(3) Check that the IUT follows the normal alignment procedure and sequence of eventsillustrated in Figure 3.1.15-1.

(4)  Whenthe IUT has completed the initial alignment procedure, issues the Level 3 "Set Local Processor Outage" com-
mand at the IUT.

(5) Check that the IUT sends a status "Processor Outage”" message and indicates "In Service" to Level 3 at the IUT.
(6) IssuetheLevel 3"Clear Loca Processor Outage" command at the [UT.

(7)  Check that the IUT sends a status "Processor Outage Ended” message and enters the "In Service" state.

3.1.16. Timer T1in"Aligned not ready" state

This test case validates the T1 timer and procedures at the IUT when the IUT isin the "Aligned Not Ready" state. The ex-
pected sequence of eventsisillustrated Figure 3.1.16-1.

B. Bidulock
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Reference: Q.781/Test 1.16

lout of service(Tl)

| |
| PT | UT |
| |
| S QUT- OF- SERVI CE |
| QUT-OF-SERVICE - ---------------- > |
| :set | po |
| cstart |
| S T AL GNVENT |
| cstart |
| ALI GNVENT - -------mm oo e - - > |
| S TR PROVI NG- NORVAL |
| PROVI NG NORMAL - ---------------- > |
| S TR PROCESSOR- QUTAGE |
| ! |
| I T1 40.0 <= T1 <= 50.0 |
| ! |
| S TR QUT- OF- SERVI CE |
| |
| |
| |

Figure 3.1.16-1. Timer T1in "Aligned not ready" state

Test Description:
(1) Thetest beginswith thelink in the "Out of Service" state.
(2) IssuetheLevel 3"Set Local Processor Outage' and "Start" commands at the IUT and "Start" command at the PT.

(3) Check that the IUT follows the sequence of events illustrated in Figure 3.1.16-1 while completing the initial aign-
ment procedure.

(4) Check that the IUT sends a status "Out of Service" message and indicates "Out of Service" to Level 3 with reason
"T1 Timeout".

(5) Check that T1 is between 40.0 seconds and 50.0 seconds in duration.

3.1.17. No status" Alignment" sent during normal proving period

This test validates that the normal alignment procedure completes at the IUT when no status "Alignment” message is sent.
The expected sequence of eventsisillustrated Figure 3.1.17-1.

Reference: Q.78L/Test 1.17

PT | UT
Qe OUT- OF- SERVI CE
OUT- OF- SERVI CE == === --c=mmmmcun- >
start
Qe ALI GNVENT
start
Qe PROVI NG- NORVAL

| T3+T4(Pn) 7.5 <= T3+T4 <= 11.0

:
%..
%

Figure3.1.17-1. No "Alignment" during normal proving period
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Test Description:

@
@
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4
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The test begins with the link in the "Out of Service" state.

Issuethe Level 3 "Start" command at both the IUT and the PT.

Respond to status "Alignment" message sent by the IUT with a status "Proving Normal" message and continue prov-
ing.

Check that the IUT sends a status "Ready" message within T4(Pn) plus T3.

Check that the delay from the start of the proving period to the status "Ready" message T4(Pn)+T3 is between 7.5
seconds and 11.0 seconds in duration.

3.1.18. Set and cease emergency prior to " start alignment”

This test case validates the behavior of the IUT when the Level 3 "Set Emergency” and "Clear Emergency" commands are
issued prior to the Level 3 "Start" command at the IUT. The expected sequence of eventsisillustrated Figure 3.1.18-1.

Reference: Q.781/Test 1.18

PT | Ut

S QUT- OF- SERVI CE
QUT-OF-SERVICE  ----------------- >
:set emergency
:cl ear energency

start
e AL GNVENT
start
ALI GNVENT == ssmmmcmmm o >
e PROVI NG- NORMAL
PROVI NG NORMAL == === mccmmmmmmee >
I
| T4(Pn) 7.5 <= T4 <= 10.0
I
e READY

Figure 3.1.18-1. Toggle emergency before "start alignment"

Test Description:

(1) Thetest beginswith the link in the "Out of Service" state.

(2) Issuethe Level 3 "Set Emergency,” "Clear Emergency" then "Start" commands at the IUT and "Start” command at
the PT.

(3) Check that the sequence of events are as illustrated in Figure 3.1.18-1. Check that the IUT sends a status "Proving
Normal" message in response to the "Alignment" message.

(4)  Check that the IUT sends a status "Ready" message.

(5) Check that the IUT uses a normal proving period by timing the delay from the status "Proving Normal" message to
the status "Ready" message sent by the IUT.

(6) Check that T4 is between 7.5 seconds and 10.0 seconds in duration.

3.1.19. Set emergency whilein " not aligned" state

This test case validates the behavior of the IUT when the Level 3 "Set Emergency” command is issued at the IUT immedi-
ately after the Level 3"Start" command (when the IUT isin the "Not Aligned" state). The expected sequence of eventsisil-
lustrated Figure 3.1.19-1.

B. Bidulock
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Reference: Q.781/Test 1.19

| |
| PT I UT |
| |
| R T QUT- OF- SERVI CE |
| QUT-OF-SERVICE - ---------mmmmm - > |
| istart |
| R T ALI GNVENT |
| . set emergency |
| istart |
| ALI GNMVENT - - - - - mm e e - > |
| R T PROVI NG- EMERGENCY |
| PROVI NG EMERGENCY - ---------------- > |
| ! |
| I T4(Pe) 0.4 <=T4 <= 0.6 |
| | |
| R T READY |
| |
| |

Figure 3.1.19-1. Set emergency in"not aligned” state

Test Description:
(1) Thetest beginswith thelink in the "Out of Service" state.
(2) IssuetheLevel 3"Start" and "Set Emergency” commands at the IUT and "Start" command at the PT.

(3) Check that the sequence of events are as illustrated in Figure 3.1.19-1. Check that the IUT sends a status "Proving
Emergency" message in response to the "Alignment" message.

(4)  Check that the IUT sends a status "Ready" message.

(5) Check that the IUT uses an emergency proving period by timing the delay from the status "Proving Emergency”
message to the status "Ready" message sent by the IUT.

(6) Check that T4 is between 0.4 seconds and 0.6 seconds in duration.

3.1.20. Set emergency when " aligned"

Thistest case validates the response of the IUT to the Level 3 "Set Emergency” command when issued in the "Aligned” state
at the IUT. The expected sequence of eventsisillustrated Figure 3.1.20-1.
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Reference: Q.781/Test 1.20

| |
| PT I UT |
| |
| R T QUT- OF- SERVI CE |
| QUT-OF-SERVICE - ---------mmmmm - > |
| istart |
| R T ALI GNVENT |
| istart |
| ALI GNMVENT - - - - - mm e e - > |
| R T PROVI NG NORVAL |
| PROVI NG NORMAL - -----------ooo-- > |
| . set emergency |
| R T PROVI NG- EMERGENCY |
| ! |
| I T4(Pe) 0.4 <=T4 <= 0.6 |
| ! |
| R T READY |
| |
| |

Figure 3.1.20-1. Set emergency when "aigned"

Test Description:
(1) Thetest beginswith thelink in the "Out of Service" state.
(2) IssuetheLevel 3"Start" command at the IUT and the PT.
(3) Check that the normal aignment procedure starts asillustrated in Figure 3.1.20-1.
(4) Beforethe normal proving period completes, issue the Level 3 "Set Emergency” command at the ITU.
(5) Check that the IUT sends a status "Proving Emergency" message and later follows with a status "Ready" message.

(6) Check that the IUT begins an emergency proving period by timing the delay from the status "Proving Emergency”
message to the status "Ready" message.

(7)  Check that T4 is between 0.4 seconds and 0.6 seconds in duration.

3.1.21. Both ends set emergency.

This test case validates the IUT behavior when the Level 3 "Set Emergency” command isissued at both ends of the link be-
forethe Level 3"Start" command. The expected sequence of eventsisillustrated Figure 3.1.21-1.
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Reference: Q.781/Test 1.21

| |
| PT I UT |
| |
| R T QUT- OF- SERVI CE |
| QUT-OF-SERVICE - ---------mmmmm - > |
| . set emergency |
| istart |
| R T ALI GNVENT |
| istart |
| ALI GNMVENT - - - - - mm e e - > |
| R T PROVI NG- EMERGENCY |
| PROVI NG EMERGENCY - ---------------- > |
| ! |
| I T4(Pe) 0.4 <=T4 <= 0.6 |
| ! |
| R T READY |
| |
| |

Figure 3.1.21-1. Both ends set emergency

Test Description:
(1) Thetest beginswith thelink in the "Out of Service" state.
(2) IssuetheLevel 3"Set Emergency" and "Start" commands at the IUT and the "Start" command at the PT.
(3) Check that the IUT starts the emergency alignment procedure by sending a status "Proving Emergency" message.

(4) Check that the IUT follows the sequence of events as illustrated in Figure 3.1.21-1. Check that the IUT completes
the alignment procedure and sends a status "Ready" message.

(5) Check that the IUT uses an emergency proving period by timing the delay between sending the status "Proving Nor-
mal" message and the status "Ready" message.

(6) Check that T4 is between 0.4 seconds and 0.6 seconds in duration.

3.1.22. Individual end sets emergency

This test case vaidates the behavior of the IUT when emergency is individually set at the PT before the initial alignment
procedure begins. The expected sequence of eventsisillustrated Figure 3.1.22-1.
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Reference: Q.781/Test 1.22

September 15, 2002

PT | UT
Cemmmmmmeeeeaaaaas OUT- OF- SERVI CE
OUT- OF- SERVI CE === ==========n=- >
:set energ
start
ALI GNVENT === ---mmmmmmmmmoe >
start
Cemmmmmmeeeeaaaaas ALl GNVENT
PROVI NG EMERGENCY === cc-cmmmmmmmm o - >
Cemmmmmmeeeeaaaaas PROVI NG- NORVAL
!
I T4(Pe) 0.4 <= T4 <= 0.6
I
Cemmmmmmeeeeaaaaas READY

Figure 3.1.22-1. Individual end sets emergency

The test begins with the link in the "Out of Service" state.
Issue the Level 3"Set Emergency” and "Start" commands at the PT and the "Start" command at the IUT.
Check that the sequence of events follows that illustrated in Figure 3.1.22-1.

Check that the IUT uses the emergency proving period by timing the delay between the status "Proving Normal"
message and the status "Ready" message.

Check that T4 is between 0.4 seconds and 0.6 seconds in duration.

3.1.23. Set emergency during normal proving

This test case validates the IUT behavior when it receives a Level 3 "Set Emergency” command after it has already com-
menced normal proving. The expected sequence of eventsisillustrated Figure 3.1.23-1.

B. Bidulock

Reference: Q.78L/Test 1.23

PT | UT
Qe OUT- OF- SERVI CE
OUT- OF- SERVI CE === ---c=mammmcun- >
start
Qe ALI GNVENT
start
ALI GNVENT - - s e cmmmmmeo oo >
Qe PROVI NG- NORVAL
PROVI NG NORMAL === === s e oo mmeam o - >
:set emergency
Qe PROVI NG- EVERGENCY
!
| T4(Pe) 0.4 <= T4 <= 0.6
!
Qe READY

Figure 3.1.23-1. Set emergency during normal proving
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The test begins with the link in the "Out of Service" state.
Issue the Level 3 "Start” command at the IUT and the PT.
Check that the sequence of events follows that illustrated in Figure 3.1.23-1.

September 15, 2002

Before the normal proving period completes at the IUT, issue the Level 3 "Set Emergency” command at the IUT.

Check that the IUT sends a status "Proving Emergency" message and continues proving.
Check that the IUT sends a status "Ready" message.

Check that the IUT uses an emergency proving period by timing the delay between the status "Proving Emergency"

message and the status "Ready" message.
Check that T4 is between 0.4 seconds and 0.6 seconds in duration.

3.1.24. No status" Alignment" sent during emergency alignment

This test case validates the response of the IUT to receiving a status "Proving Normal" without a status "Alignment” during

initial alignment using an emergency proving period. The expected sequence of eventsisillustrated Figure 3.1.24-1.

Reference: Q.781/Test 1.24

|

| PT | UT

|

| S R QUT- OF- SERVI CE

| QUT-OF-SERVICE  ----------------- >

| . set energency

| :start

| S R ALl GNVENT

| :start

| PROVI NG EMERGENCY - ---------m-moo- >

| S R PROVI NG EMERGENCY
| !

| I T4(Pe) 0.4 <=T4 <= 0.6
| !

| S R READY

|

|

Figure 3.1.24-1. No "Alignment" during emergency alignment

Test Description:

@
@
©)
4
©)

(6)

3.1.25. Deactivation during initial alignment

The test begins with the link in the "Out of Service" state.

Issue the Level 3"Set Emergency” and "Start" commands at both the IUT and PT.
Check that the IUT sends a status "Proving Emergency" message and starts proving.
Check that the IUT completes proving and sends a status "Ready" message.

Check that the IUT uses an emergency proving period by timing the delay between the status "Proving Emergency"

message and the status "Ready" message.
Check that T4 is between 0.4 seconds and 0.6 seconds in duration.

This test case validates the behavior of the IUT in response to the Level 3 "Stop" command issued during the "Initial Align-
ment" state at the IUT. The expected sequence of eventsisillustrated Figure 3.1.25-1.
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Reference: Q.781/Test 1.25

| |
| PT I UT |
| |
| R T QUT- OF- SERVI CE |
| QUT-OF-SERVICE - ---------mmmmm - > |
| istart |
| R T ALI GNVENT |
| :stop |
| R T QUT- OF- SERVI CE |
| |
| |

Figure 3.1.25-1. Deactivate during initial alignment

Test Description:
(1) Thetest beginswith thelink in the "Out of Service" state.
(2) IssuetheLevel 3"Start" command at the IUT.
(3) Beforetimer T2 expires, issuethe Level 3"Stop" command at the IUT.
(4)  Check that the IUT sends a status "Out of Service" message and staysin the "Out of Service" state.

3.1.26. Deactivation during aligned state

This test case validates the behavior of the IUT in response to the Level 3 "Stop" command issued during "Aligned" state at
the IUT. The expected sequence of eventsisillustrated Figure 3.1.26-1.

Reference: Q.781/Test 1.26

| |
| PT I UT |
| |
| R T QUT- OF- SERVI CE |
| QUT-OF-SERVICE - ---------mmmmm - > |
| :start |
| R T ALI GNVENT |
| :start |
| ALI GNMENT - - - - - o e e e e - > |
| R T PROVI NG NORVAL |
| :stop |
| R T QUT- OF- SERVI CE |
| |
| |

Figure 3.1.26-1. Deactivate during aligned state

Test Description:
(1) Thetest beginswith thelink in the "Out of Service" state.
(2) IssuetheLevel 3"Start" command at the IUT and the PT.
(3) Check that the IUT follows the sequence of eventsillustrated in Figure 3.1.26-1.
(4) IssuetheLevel 3"Stop" command at the IUT.
(5) Check that the IUT sends a status "Out of Service" message and staysin the "Out of Service" state.

3.1.27. Deactivation during aligned not ready

This test case validates the behavior of the IUT in response to the Level 3 "Stop" command issued during the "Aligned Not
Ready" state at the IUT. The expected sequence of eventsisillustrated Figure 3.1.27-1.
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Reference: Q.781/Test 1.27

September 15, 2002

|

| PT

|

| Lo e e e -
| QUT-OF-SERVICE - ---------------- >
|

|

| Lo e e -
| istart

| ALI GNMVENT - - - - - - e e - - - >
| e e e oo
| PROVI NG NORVAL - -------- oo o - - - >
| e e e oo
|

| Lo e e -
|

|

I uT
QUT- OF- SERVI CE

:set | po
istart

ALl GNVENT

PROCESSOR- OQUTAGE
:stop
OUT- OF- SERVI CE

Figure 3.1.27-1. Deactivate during aligned not ready

Test Description:
(1) Thetest beginswith thelink in the "Out of Service" state.

(2) IssuetheLevel 3"Set Local Processor Outage”' and "Start" commands at the IUT and the " Start" command at the PT.
(3) Check that the IUT follows the sequence of events illustrated in Figure 3.1.27-1 and sends a status "Processor Out-

age" message.
(4) IssuetheLevel 3"Stop" command at the IUT.

(5) Check that the IUT sends a status "Out of Service" message and staysin the "Out of Service" state.

3.1.28. Status" alignment" received duringlink in service

This test case validates the IUT response to receiving a status "Alignment" message in the "In Service" state. The expected

sequence of eventsisillustrated Figure 3.1.28-1.

Reference: Q.781L/Test 1.28

PT

ALI GNMENT - ----mmmmme e m e - >

A}

| Ut

OUT- OF- SERVI CE
lout of service(SIO

Figure 3.1.28-1. "Alignment" during link in service

Test Description:
() Thetest beginswith thelink inthe"In Service" state.
(2) Sendastatus"Alignment” to the IUT.

(3) Check that the IUT sends a status "Out of Service" message and indicates "Out of Service" to Level 3 with reason

"Received SIO".

3.1.29. Status" out of service" received during link in service

This test case validates the response of the IUT to sending or receiving a status "Out of Service" message in the "In Service"

state.
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3.1.29.1. Forward Direction
Thetest case is performed in the forward direction. The expected sequence of eventsisillustrated Figure 3.1.29-1.
Reference: Q.781/Test 1.29(a)

PT | Ut
:stop
QUT- OF- SERVI CE === = -mcmmmemm - >
S QUT- OF- SERVI CE

lout of service(SlOS)

Figure 3.1.29-1. "Out of service" during link in service

Test Description:
(1) Thetest beginswith thelink in the"In Service" state.
(2) IssuetheLevel 3"Stop" command at the PT and send a status "Out of Service" message to the IUT.

(3) Check that the IUT sends a status "Out of Service" message and indicates "Out of Service" to the Level 3 at the IUT
with reason "Received SIOS".

3.1.29.2. Reverse Direction
Thetest case is repeated in the reverse direction. The expected sequence of eventsisillustrated Figure 3.1.29-2.
Reference: Q.781/Test 1.29(b)

PT | Ut

:stop
----------------- QUT- OF- SERVI CE
QUT- OF- SERVI CE - - == --=--=--cm-x- >

A}

Figure 3.1.29-2. "Out of service" during link in service

Test Description:
() Thetest beginswith thelink inthe"In Service" state.
(2) IssuetheLevel 3"Stop" command at the IUT.
(3) Check that the IUT sends a status "Out of Service" message and staysin the "Out of Service" state.

3.1.30. Deactivation during LPO

These test cases validate the response of the IUT to sending a status "Out of Service" message while in the "Processor Out-
age" state with LPO set, or receiving an "Out of Service" message from an M2PA peer in the "Processor Outage” state with
RPO set.

3.1.30.1. Forward Direction
Thetest is performed in the forward direction. The expected sequence of eventsisillustrated Figure 3.1.30-1.
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Reference: Q.781/Test 1.30(a)

| |
| PT I UT |
| |
| :set | po |
| R T PROCESSOR- QUTAGE |
| :stop |
| R T QUT- OF- SERVI CE |
| |
| |

Figure 3.1.30-1. Deactivation during LPO

Test Description:
(1) Thetest beginswith thelink in the"In Service" state.
(2) IssuetheLevel 3"Set Local Processor Outage' command at the IUT.
(3) Check that the IUT sends a status "Processor Outage”" message.
(4) IssuetheLevel 3"Stop" command at the IUT.
(5) Check that the IUT sends a status "Out of Service" message and staysin the "Out of Service" state.

3.1.30.2. Reverse Direction
Thetest isrepeated in the reverse direction. The expected sequence of eventsisillustrated Figure 3.1.30-2.
Reference: Q.781/Test 1.30(b)

lout of service(SlOS)

| |
| PT I UT |
| |
| :set | po |
| PROCESSOR- QUTAGE -~ - == === === == - - - > |
| :stop |
| OUT- OF- SERVI CE  « -~ <= o m e e oo > |
| et OUT- OF- SERVI CE |
| ''rpo |
| |
| |
| |

Figure 3.1.30-2. Deactivation during LPO

Test Description:
() Thetest beginswith thelink inthe"In Service" state.
(2) IssuetheLevel 3"Set Local Processor Outage”' and "Stop" commands at the PT.

(3) Check that the IUT sends a status "Out of Service" message and indicates "Out of Service' to Level 3 at the IUT
with reason "Received SIOS'.

3.1.31. Deactivation during RPO

These test cases validate the response of the IUT to sending a status "Out of Service" message while in the "Processor Out-
age" state with RPO set, or receiving an "Out of Service" message from an M2PA peer in the "Processor Outage” state with
LPO st.

3.1.31.1. Forward Direction
Thetest is performed in the forward direction. The expected sequence of eventsisillustrated Figure 3.1.31-1.
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Reference: Q.781/Test 1.31(a)

PT | Ut
PROCESSOR- OUTAGE - == --==--==--==-- >
:stop
e QUT- OF- SERVI CE

Figure 3.1.31-1. Deactivation during RPO

Test Description:
(1) Thetest beginswith thelink in the"In Service" state.

(2) IssuethelLevel 3"Set Local Processor Outage" command at the PT and send a status "Processor Outage" message to
the IUT.

(3) IssuetheLevel 3"Stop" command at the IUT.
(4)  Check that the IUT sends the status "Out of Service" message and remains in the "Out of Service' state.

3.1.31.2. ReverseDirection
Thetest isrepeated in the reverse direction. The expected sequence of eventsisillustrated Figure 3.1.31-2.
Reference: Q.781/Test 1.31(b)

| |
| PT I UT |
| |
| :set | po |
| R T PROCESSOR- QUTAGE |
| :stop |
| QUT-OF-SERVICE - ---------mmmmm - > |
| |
| |

Figure 3.1.31-2. Deactivation during RPO

Test Description:
(1) Thetest beginswith thelink in the"In Service" state.
(2) IssuetheLevel 3"Set Local Processor Outage' command at the IUT.
(3) Check that the IUT sends a status "Processor Outage”" message.
(4) IssuetheLevel 3"Stop" command at the PT and send the status "Out of Service" message.
(5) Check that the IUT does not indicate "Out of Service" until the local processor outage condition recovers.

3.1.32. Deactivation during the proving period

These test cases validate the response of the IUT to deactivation (sending or receiving a status "Out of Service" message)
during the proving period.

3.1.32.1. Forward Direction
The expected sequence of eventsisillustrated Figure 3.1.32-1.
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Reference: Q.781/Test 1.32(a)

lout of service(AERM

|

| PT I UT

|

| R T QUT- OF- SERVI CE
| QUT-OF-SERVICE - ---------mmmmm - >

| istart

| R T ALI GNVENT

| :start

| ALI GNMVENT - - - - - o e e e e e - >

| R T PROVI NG NORVAL
| PROVI NG NORMAL - -----------ooo-- >

| :stop

| QUT-OF-SERVICE - ---------mmmmm - >

| R T QUT- OF- SERVI CE
|

|

|

Figure 3.1.32-1. Deactivation during the proving period

Test Description:

@
@
©)
4
©)

The test begins with the link in the "Out of Service" state.
Issue the Level 3 "Start” command at the IUT and the PT.
Check that the IUT follows the sequence of eventsillustrated in Figure 3.1.32-1.

During the proving period, issue the Level 3 "Stop" command at the PT and send status "Out of Service" to the ITU.
Check that the IUT sends a status "Out of Service" message and indicates "Out of Service" to Level 3 at the IUT

with reason "Alignment Not Possible".

3.1.32.2. Reverse Direction
Thetest isrepeated in the reverse direction. The expected sequence of eventsisillustrated Figure 3.1.32-2.

Reference: Q.781/Test 1.32(b)

|

| PT I UT

|

| QUT-OF-SERVICE - ---------------- >

| cstart

| cstart

| ALI GNVENT << oo e e >

| e OUT- OF- SERVI CE
| e ALI GNVENT

| PROVI NG- NORVAL - = <= < << oo oo - >

| e PROVI NG- NORVAL
| :stop

| e QUT- OF- SERVI CE
| OUT- OF- SERVI CE  « -~ <= o e e e oo >

|

|

Figure 3.1.32-2. Deactivation during the proving period

Test Description:

)
@

B. Bidulock

The test begins with the link in the "Out of Service" state.
Issue the Level 3 "Start" command at the PT and the IUT.
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(3) Check that the sequence of eventsfollowsthat illustrated in Figure 3.1.32-2.
(4)  During the proving period, issue aLevel 3"Stop" command at the IUT.
(5) Check that the IUT sends a status "Out of Service" message and remains in the "Out of Service" state.

3.1.33. Status" Alignment" received instead of status" Ready"

This test case validates the response of the IUT to receiving a status "Alignment" message instead of a status "Ready" or
"Processor Outage' message at the completion of initial alignment. The expected sequence of events is illustrated Figure
3.1.33-1.

Reference: Q.781/Test 1.33

lout of service(SIO

| |
| PT I UT |
| |
| R T QUT- OF- SERVI CE |
| QUT-OF-SERVICE - ---------mmmmm - > |
| :start |
| R T ALI GNVENT |
| :start |
| ALI GNMVENT - - - - - o e e e - > |
| R T PROVI NG- NORVAL |
| PROVI NG NORMAL - -------------o-- > |
| R T READY |
| ALI GNMVENT - - - - - o e e e - > |
| R T QUT- OF- SERVI CE |
| |
| |
| |

Figure 3.1.33-1. "Alignment" instead of "In Service"

Test Description:
(1) Thetest beginswith thelink in the "Out of Service" state.
(2) Issuealevel 3"Start" command at the IUT and the PT.
(3) Check that the sequence of eventsfollowsthat illustrated in Figure 3.1.33-1.
(4) WhenthelUT sends a status "Ready" message, send a status "Alignment" message to the IUT.

(5) Check that the IUT sends a status "Out of Service" message and indicates "Out of Service' to Level 3 at the IUT
with reason "Received SIO".

3.1.34. Status" Out of Service" received instead of status" Ready"

This test case validates the response of the IUT to receiving a status "Out of Service" message instead of a status "Ready" or
"Processor Outage' message at the completion of initial alignment. The expected sequence of events is illustrated Figure
3.1.34-1.
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Reference: Q.781/Test 1.34

PT | Ut
e QUT- OF- SERVI CE
QUT- OF- SERVI CE === = -mcmmmemm - >
start
e ALI GNVENT
start
ALI GNVENT - - - o cemcao oo >
e PROVI NG- NORVAL
PROVI NG NORMAL = - === === occmo oo >
e READY
:stop
QUT- OF- SERVI CE == - == -memmmemm - >
e QUT- OF- SERVI CE

lout of service(SlOS)

Test Description:

Figure 3.1.34-1. "Out of Service" instead of "In Service"

(1) Thetest beginswith thelink in the "Out of Service" state.

(2) Issuealevel 3"Start" command at the IUT and the PT.

(3) Check that the sequence of eventsfollowsthat illustrated in Figure 3.1.34-1.

(4 WhenthelUT sends a status "Ready" message, send a status "Out of Service" message to the IUT.

(5) Check that the IUT sends a status "Out of Service" message and indicates "Out of Service' to Level 3 at the IUT
with reason "Received SIOS".

3.1.35. Status" Processor Outage" received instead of status" Ready"

This test case validates the response of the IUT to receiving a status "Processor Outage" message instead of a status "Ready"

message at the completion of initial alignment. The expected sequence of eventsisillustrated Figure 3.1.35-1.

Reference: Q.78L/Test 1.35

PT | UT
R R QUT- OF- SERVI CE
QUT-OF-SERVICE - ----------m oo - >
:start
R R ALl GNIVENT
:start
ALI GNVENT === m e e e o - - - >
R R PROVI NG NORVAL
PROVI NG NORMAL - - - - - mmmmmm o - >
R R READY
:set | po
PROCESSOR- QUTAGE - ---------------- >
I'rpo

Test Description:

B. Bidulock

Figure 3.1.35-1. "Processor Outage" instead of "In Service"
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)
@
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4
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The test begins with the link in the "Out of Service" state.
Issuealevel 3"Start" command at the IUT and the PT.
Check that the sequence of events follows that illustrated in Figure 3.1.35-1.

When the IUT sends a status "Ready" message, issue a Level 3 "Set Local Processor Outage" command at the PT
and send a status "Processor Outage” message to the IUT.

Check that the IUT indicates "Remote Processor Outage” to Level 3 at the [UT.

3.2. Link State Control - Unexpected signal units/orders

This sui

te of test cases test the response of the Implementation Under Test to unexpected sequences Level 3 requests and re-

ceived M2PA messages in various states. These test cases validates the robustness of the implementation in responding to

unusual

3.2.1. Unex

Ccircumstances.

pected signal unitsordersin " Out of service" state

This case validates the response of the IUT to the receipt of unexpected Level 3 requests and receipt of unexpected M2PA
messages while in the "Out of Service" state. All of the unexpected sequences in this test case must be ignored by the IUT.
The expected sequence of eventsisillustrated Figure 3.2.1-1.

Reference: Q.781/Test 2.1

| |
| PT I UT |
| |
| R R R QOUT- OF- SERVI CE |
| QUT-OF-SERVICE  ----------mmmmm- > |
| ALI GNVENT - ccommmmmmaaa o > |
| PROVI NG NORMAL === = =--csmmmcmmnn > |
| PROVI NG EVMERGENCY === --=--ccmmmucn-- > |
| PROCESSOR- QUTAGE - -----------=---- > |
| BUSY ---c-mmcmmmmaan > |
| [ 1 NVALI D- STATUS] - -=--=cmmmmmmam-- > |
| PROCESSOR- QUTAGE-ENDED - - --------------- > |
| =70 /2 > |
| BUSY- ENDED - -------=--=cm==- > |
| DATA- ACK ---[0000, 0000]--> |
| [ 35 bytes] DATA ---[0001, 0000]--> |
| :stop |
| sstart |
| o ALI GNVENT |
| ALI GNVENT - ccommmmamaaa o > |
| o PROVI NG NORVAL |
| PROVI NG NORMAL ===« --ccommcmmnn > |
| o READY |
| =720/ > |
| lin service |
| |
| |

Figure 3.2.1-1. Unexpected eventsin the "Out of Service" State

Test Description:

(1) Thetest beginswith both M2PA peersin the "Out of Service" state.

(2) A sequence of unexpected M2PA messages are sent to the IUT. These unexpected messages are:
- Status "Out of Service"
- Status "Alignment"
- Status "Proving Normal"
- Status "Proving Emergency”
- Status " Processor Outage"
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- Status "Busy"
- Status Invalid
- Status "Processor Outage Ended"
- Status "Busy Ended"
- Status "Ready"
- Data Ack
- Data
(3) A sequence of unexpected Level 3 commands are issued at the IUT. These unexpected Level 3 commands are:

- Level 3"Stop" command

(4)  Check that the IUT ignores the unexpected M2PA messages/Level 3 commands.
(5) ThelLevel 3"Start" command is then issued.

(6) Check that the link aligns normally.

(7)  Check that link alignment uses normal alignment procedures.

(8) Check that the link goesin service and stays in service without local or remote processor outage indications to Level
3.

3.2.2. Unexpected signal units/ordersin " Not Aligned" state

This test case validates the response of the IUT to the receipt of unexpected Level 3 requests and receipt of unexpected
M2PA messages while in the "Not Aligned" state. All of the unexpected sequences in this test case must be ignored by the
IUT. The expected sequence of eventsisillustrated Figure 3.2.2-1.

Reference: Q.781/Test 2.2

| |
| PT | Ut |
| |
| e QOUT- OF- SERVI CE |
| QUT-OF-SERVICE - -----------om o > |
| sstart |
| S ALl GNVENT |
| QUT-OF-SERVICE - -----------om o > |
| PROCESSOR- QUTAGE - ---------------- > |
| BUSY -----------iiaa- > |
| [ NVALI D- STATUS]  ----------------- > |
| READY ----------------- > |
| DATA- ACK ---[0000, 0000]--> |
| [ 35 bytes] DATA ---[0001, 0000]--> |
| :cl ear energency |
| cstart |
| ALl GNVENT ---[0001, 0000]--> |
| S PROVI NG- NORMAL |
| PROVI NG NORMAL  ---[ 0001, 0000]--> |
| S READY |
| READY ---[0001, 0000]--> |
| lin service |
| |
| |

Figure 3.2.2-1. Unexpected events while "not aligned"

Test Description:
(1) Thetest beginswith both M2PA peersin the "Out of Service" state.
(2) ThelLevel 3"Start" command isissued to IUT to place the IUT in the "Not Aligned” state.
(3) A sequence of unexpected M2PA messages are sent to the IUT. These unexpected messages are:
- Status " Out of Service"
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- Status "Processor Outage"
- Status "Busy"

- Status Invalid

- Status "Ready"

- DataAck

- Data

(4) A sequence of unexpected Level 3 commands areissued at the IUT. These unexpected Level 3 commands are:
- Level 3 "Clear Emergency" command
- Level 3"Start" command

(5) Check that the IUT ignores the unexpected M2PA messages/Level 3 commands.

(6) A status"Alignment” isthen sent to the IUT.

(7)  Check that the IUT aligns as usual and performs the normal alignment procedures.

(8) Check that the IUT places the link in service and that no local or remote processor outage indications are given to
Level 3at the IUT.

3.2.3. Unexpected signal unitsordersin " Aligned" state

This case validates the response of the IUT to the receipt of unexpected Level 3 request and receipt of unexpected M2PA
messages while in the "Aligned" state. All of the unexpected sequences in this test case must be ignored by the IUT. The
expected sequence of eventsisillustrated Figure 3.2.3-1.

Reference: Q.781/Test 2.3

| |
| PT I UT |
| |
| R T QUT- OF- SERVI CE |
| QUT-OF-SERVICE - ---------mmmmm - > |
| :start |
| R T ALI GNVENT |
| :start |
| ALI GNMVENT - - - - oo e e e - > |
| R T PROVI NG NORVAL |
| ALI GNMVENT - - - - oo e e e - > |
| PROCESSOR- QUTAGE - ---------------- > |
| BUSY -----------ooo--- > |
| [ I NVALI D- STATUS]  ----------------- > |
| READY ----------------- > |
| PROCESSOR- QUTAGE-ENDED - ---------------- > |
| BUSY-ENDED ----------------- > |
| DATA- ACK ---[0000, 0000]--> |
| [ 35 bytes] DATA ---[0001, 0000]--> |
| : cl ear energency |
| :start |
| PROVI NG NORVAL - --[ 0001, 0000]--> |
| R T READY |
| READY ---[0001, 0000]--> |
| l'in service |
| |
| |

Figure 3.2.3-1. Unexpected events while "aligned"

Test Description:
(1) Thetest beginswith both IUT and PT in the "Out of Service" state.
(2) ThelUT isbrought to the "Aligned" state using normal procedures.
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(3) A sequence of unexpected M2PA messages are sent to the IUT. These unexpected messages are:

- Status "Alignment"

- Status "Processor Outage”

- Status "Busy"

- Status Invalid

- Status "Ready"

- Status "Processor Outage Ended"
- Status "Busy Ended"

- Data Ack

- Data

(4) A sequence of unexpected Level 3 commands areissued at the lUT. These unexpected Level 3 commands are:
- Level 3"Clear Emergency" command
- Level 3"Start" command

(5) Check that the IUT ignores the unexpected M2PA messages/Level 3 commands.

(6) Check that the IUT aligns as usua and performs the normal alignment procedure.

(7)  Check that the IUT places the link in service and that no local or remote processor outage indications are given to
Level 3at the IUT.

3.2.4. Unexpected signal unitsordersin " Proving" state

This case validates the response of the IUT to the receipt of unexpected Level 3 request and receipt of unexpected M2PA
messages while in the "Proving" state. All of the unexpected sequences in this test case must be ignored by the IUT. The
expected sequence of eventsisillustrated Figure 3.2.4-1.

Reference: Q.781/Test 2.4

| |
| PT I UT |
| |
| R T QUT- OF- SERVI CE |
| QUT-OF-SERVICE - ---------mmmmm - > |
| istart |
| R T ALI GNVENT |
| :start |
| ALI GNMVENT - - - - - o e e e - > |
| R T PROVI NG NORVAL |
| PROVI NG NORMAL - -----------ooo-- > |
| PROCESSOR- QUTAGE-ENDED - ---------------- > |
| PROCESSOR- QUTAGE - ---------------- > |
| BUSY-ENDED ----------------- > |
| BUSY ------------oo--- > |
| [ I NVALI D- STATUS]  ----------------- > |
| READY ----------------- > |
| DATA- ACK ---[0000, 0000]--> |
| [ 35 bytes] DATA ---[0001, 0000]--> |
| : cl ear energency |
| istart |
| R T READY |
| READY ---[0001, 0000]--> |
| l'in service |
| |
| |

Figure 3.2.4-1. Unexpected events while "proving"

Test Description:

@

B. Bidulock

The test begins with both IUT and PT in the "Out of Service" state.
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(2) ThelUT isbrought to the "Proving" state using normal procedures.

September 15, 2002

(3 A sequence of unexpected M2PA messages are sent to the IUT. These unexpected messages are:

- Status "Processor Outage Ended"
- Status "Processor Outage"

- Status "Busy Ended"

- Status "Busy"

- Status Invalid

- Status "Ready"

- Data Ack

- Data

(4) A sequence of unexpected Level 3 commands are issued at the IUT. These unexpected Level 3 commands are:

- Level 3"Clear Emergency" command
- Level 3"Start" command

(5) Check that the IUT ignores the unexpected M2PA messages/Level 3 commands.
(6) Check that the IUT aligns as usual and performs the normal alignment procedure.

(7)  Check that the IUT places the link in service and that no local or remote processor outage indications are given to

Level 3 at the IUT.

3.2.5. Unexpected signal units/ordersin " Aligned Ready" state

This case validates the response of the IUT to the receipt of unexpected Level 3 request and receipt of unexpected M2PA
messages while in the "Aligned Ready" state. All of the unexpected sequences in this test case must be ignored by the IUT.

The expected sequence of eventsisillustrated Figure 3.2.5-1.

Reference: Q.781/Test 2.5

|

| PT

|

| L
| QUT-OF-SERVICE - ---------------- >
|

| Cmmmmmmeemeeeeaaa
| :start

| ALI GNMVENT = - ---- - mmem - - - - >
| Cmmmmmmeemeeeeaaa
| PROVI NG NORVMAL - --------mmm o - - >
| Cmmmmmmeemeeeeaaa
| BUSY ---------immm-- >
| [ NVALI D- STATUS]  ----------------- >
|

|

|

| READY ---------mmma o >
|

|

|

| Ut

QUT- OF- SERVI CE

istart

ALl GNIVENT

:set emergency
:cl ear energency

:clear |po
cstart
lin service

Figure 3.2.5-1. Unexpected events while "aligned ready"

Test Description:
(1) Thetest beginswith both [UT and PT in the "Out of Service" state.

(2) ThelUT isbrought to the "Aligned Ready" state using normal procedures.
(3) A sequence of unexpected M2PA messages are sent to the IUT. These unexpected messages are:

- Status "Busy"
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- Status Invalid

(4) A sequence of unexpected Level 3 commands areissued at the IUT. These unexpected Level 3 commands are:
- Level 3"Set Emergency" command
- Level 3"Clear Emergency" command
- Level 3"Clear Loca Processor Outage”" command
- Level 3"Start" command
(5) Check that the IUT ignores the unexpected M2PA messages/Level 3 commands.
(6) Check that the IUT aligns as usual and performs the normal alignment procedure.

(7)  Check that the IUT places the link in service and that no local or remote processor outage indications are given to
Level 3at the IUT.

3.2.6. Unexpected signal units/ordersin " Aligned Not Ready" state

This case validates the response of the IUT to the receipt of unexpected Level 3 request and receipt of unexpected M2PA
messages while in the "Aligned Not Ready" state. All of the unexpected sequences in this test case must be ignored by the
IUT. The expected sequence of eventsisillustrated Figure 3.2.6-1.

Reference: Q.781/Test 2.6

:set emergency
:cl ear energency
:set | po

istart

lin service

| |
| PT I UT |
| |
| o OUT- OF- SERVI CE |
| OUT- OF- SERVI CE == === == m = m - > |
| :set | po |
| sstart |
| e ALI GNVENT |
| sstart |
| ALI GNVENT = <o e cmmoem e > |
| e PROVI NG- NORVAL |
| PROVI NG NORMAL - =< <= <= oo e oo > |
| o PROCESSOR- OUTAGE |
| 1) A > |
| [ 1 NVALI D- STATUS] =< =--ccmcemmman- > |
| |
| |
| |
| |
| |
| |
| |
| |

Figure 3.2.6-1. Unexpected events while "aligned not ready"

Test Description:
(1) Thetest beginswith both [UT and PT in the "Out of Service" state.
(2) ThelUT isbrought to the "Aligned Not Ready" state using normal procedures.
(3) A sequence of unexpected M2PA messages are sent to the IUT. These unexpected messages are:
- Status "Busy"
- Status Invalid
(4) A sequence of unexpected Level 3 commands areissued at the IUT. These unexpected Level 3 commands are:

- Level 3"Set Emergency” command

- Level 3"Clear Emergency" command

- Level 3"Set Local Processor Outage" command
- Level 3"Start" command
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(5) Check that the IUT ignores the unexpected M2PA messages/Level 3 commands.
(6) Check that the IUT placesthelink in service.

3.2.7. Unexpected signal unitgordersin " In Service" state

This case validates the response of the IUT to the receipt of unexpected Level 3 request and receipt of unexpected M2PA
messages while in the "In Service" state. All of the unexpected sequences in this test case must be ignored by the IUT. The
expected sequence of eventsisillustrated Figure 3.2.7-1.

Reference: Q.781/Test 2.7

PT | Ut

[ NVALI D- STATUS]  ----------------- >
:set emergency
:cl ear energency
:clear |po
:start

Figure 3.2.7-1. Unexpected events while "in service"

Test Description:
() Thetest beginswith both IUT and PT in the"In Service" state.
(2) A sequence of unexpected M2PA messages are sent to the IUT. These unexpected messages are:
- Status Invalid

(3) A sequence of unexpected Level 3 commands are issued at the IUT. These unexpected Level 3 commands are:

- Level 3"Set Emergency” command

- Level 3"Clear Emergency” command

- Level 3"Clear Loca Processor Outage”" command
- Level 3"Start" command

(4)  Check that the IUT ignores the unexpected M2PA messages/Level 3 commands.

(5) Check that the IUT retainsthe link in the in service state and that no local or remote processor outage indications are
givento Level 3 at the IUT.

3.2.8. Unexpected signal unitsordersin " Processor Outage" state

This case validates the response of the IUT to the receipt of unexpected Level 3 request and receipt of unexpected M2PA
messages while in the "Processor Outage” state. All of the unexpected sequences in this test case must be ignored by the
IUT. The expected sequence of eventsisillustrated Figure 3.2.8-1.
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Reference: Q.781/Test 2.8

PT | UT
:set | po
S PROCESSOR- QUTAGE
BUSY -----ommmmiaao o >
[ NVALI D- STATUS]  ----------mmmmmm- >

. set energency
. cl ear energency

start
READY = ---=-mmemmmenmn- >
PROCESSOR- OUTAGE- ENDED = - -« === ===~ -- >
BUSY- ENDED - --==---=---=n--- >

Figure 3.2.8-1. Unexpected events while "processor outage"

Test Description:
(1)  The test begins with both IUT and PT in the "In Service" state.
(2) The IUT is brought to the "Processor Outage" state using normal procedures.
(3) A ssequence of unexpected M2PA messages are sent to the IUT. These unexpected messages are:

- Status "Busy"

- Status Invalid

- Status "Ready"

- Status "Processor Outage Ended"
- Status "Busy Ended"

(4) A sequence of unexpected Level 3 commands are issued at the IUT. These unexpected Level 3 commands are:

- Level 3 "Set Emergency" command
- Level 3 "Clear Emergency" command
- Level 3 "Start" command

(5)  Check that the IUT ignores the unexpected M2PA messages/Level 3 commands.

(6) Check that the IUT keeps the link in service and that no local or remote processor outage indications are given to
Level 3 at the IUT.

3.3. Transmission Failure

This set of test cases validate specific transmission path failures and anomalies. Specifically transmission path failures, cor-
rupt acknowledgments and invalid sequencing. Because SCTP does not have a transmission path that is separate from a re-
ceive path, the Q.781 tests that validate response to breaking the transmission path are simulated by aborting the association.
Because M2PA does not have forward indicator bits, the Q.781 tests that validate response to abnormal forward indicator
bits are simulated by invalid "Data Ack" messages.

3.3.1. Link aligned ready (Abort)

This case validates the response of the IUT to aborting the SCTP association when the IUT is in the "Aligned Ready" state.
The expected sequence of events is illustrated Figure 3.3.1-1.
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Reference: Q.781/Test 3.1

lout of service(SUERM

I I
| PT I UT |
I I
| R T QUT- OF- SERVI CE |
| QUT-OF-SERVICE - ---------mmmmm - > |
| istart |
| R T ALI GNVENT |
| istart |
| ALI GNMVENT - - - - - mm e e - > |
| R T PROVI NG NORVAL |
| PROVI NG NORMAL - -----------ooo-- > |
| R T READY |
| tx break |
I I
I I
I I

Figure 3.3.1-1. Link aligned ready (Abort)

Test Description:
(1) Thetest beginswith both IUT and PT in the "Out of Service" state.
(2) Issuealevel 3"Start" command at the IUT and the PT.
(3) Check that the IUT follows the sequence of eventsillustrated in Figure 3.3.1-1.
(4) WhenthelUT sends astatus "Ready" message, abort the SCTP association.

(5) Check that the IUT indicates "Out of Service" to Level 3 at the IUT with reason "Excessive error rate SUERM" and
staysin the "Out of Service" state.

3.3.2. Link aligned ready (Invalid Acks)

This test case validates the response of the IUT to receiving two consecutive invalid "Data Ack" messages in the "Aligned
Ready" state. The expected sequence of eventsisillustrated Figure 3.3.2-1.

Reference: Q.781/Test 3.2

PT | UT
DATA-ACK ---[ffff, 0000]-->
Qoo QUT- OF- SERVI CE

lout of service(FlBR)

I
I
I
I
DATA-ACK ---[ffff, 0000]--> |
I
I
I
I

Figure3.3.2-1. Link aligned ready (Invalid Acks)

Test Description:
(1) Thetest beginswith both [UT and PT in the "Out of Service" state.
(2)  Sendtwo consecutive "Data Ack" messagesto the IUT.

(3) Check that the IUT sends a status "Out of Service" message and indicates "Out of Service' to Level 3 at the IUT
with reason "Abnormal FIBR" and staysin the "Out of Service" state.

3.3.3. Link aligned not ready (Abort)

This test case validates the response of the IUT to aborting the SCTP association when the IUT is in the "Aligned Not
Ready" state. The expected sequence of eventsisillustrated Figure 3.3.3-1.
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Reference: Q.781/Test 3.3

lout of service(SUERM

| |
| PT I UT |
| |
| R T QUT- OF- SERVI CE |
| QUT-OF-SERVICE - ---------mmmmm - > |
| :set | po |
| istart |
| R T ALI GNVENT |
| istart |
| ALI GNMVENT - - - - - mm e e - > |
| R T PROVI NG NORVAL |
| PROVI NG NORMAL - -----------ooo-- > |
| R T PROCESSOR- QUTAGE |
| :tx break |
| |
| |
| |

Figure 3.3.3-1. Link aligned not ready (Abort)

Test Description:
(1) Thetest beginswith both PT and IUT in the "Out of Service" state.
(2) IssuetheLevel 3"Set Local Processor Outage”' and "Start" commands at the IUT and the " Start” command at the PT.
(3) Check that the IUT follows the sequence of eventsillustrated in Figure 3.3.3-1.
(49 WhenthelUT sends a status "Processor Outage”' message, abort the SCTP association.

(5) Check that the IUT indicates "Out of Service" to Level 3 at the IUT with reason "Excessive Error Rate/SUERM" and
staysin the "Out of Service" state.

3.3.4. Link aligned not ready (Invalid Acks)

This test case validates the response of the IUT to the receipt of two consecutive invalid "Data Ack" messages in the
"Aligned Not Ready" state.

The expected sequence of eventsisillustrated Figure 3.3.4-1.
Reference: Q.781/Test 3.4

lout of service(FIBR)

| |
| PT I UT |
| |
| R T QUT- OF- SERVI CE |
| QUT-OF-SERVICE - ---------mmmmm - > |
| :set | po |
| istart |
| R T ALI GNVENT |
| istart |
| ALI GNMVENT - - - - - o e e e - > |
| R T PROVI NG NORVAL |
| PROVI NG NORMAL - -----------ooo-- > |
| R T PROCESSOR- QUTAGE |
| DATA- ACK ---[ffff, 0000]--> |
| DATA- ACK ---[ffff, 0000]--> |
| R T QUT- OF- SERVI CE |
| |
| |
| |

Figure 3.3.4-1. Link aligned not ready (Invalid Acks)
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Test Description:
(1) Thetest beginswith both PT and IUT in the "Out of Service" state.
(2) IssuetheLevel 3"Set Local Processor Outage" and "Start" commands at the IUT and the " Start" command at the PT.
(3) Check that the IUT follows the sequence of eventsillustrated in Figure 3.3.4-1.

(4) Whenthe IUT sends a status "Processor Outage” message, send two consecutive invalid "Data Ack" messages to the
IUT.

(5) Check that the IUT sends a status "Out of Service" message and indicates "Out of Service' to Level 3 at the IUT
with reason "Abnorma FIBR" and remainsin the "Out of Service" state.

3.3.5. Link in service (Abort)
The expected sequence of eventsisillustrated Figure 3.3.5-1.
Reference: Q.781/Test 3.5

PT | Ut

lout of service(SUERM

|
|
|
:tx break |
|
|
|

Figure 3.3.5-1. Link in service (Abort)

Test Description:
() Thetest beginswith thelink inthe"In Service" state.
(2) Abort the SCTP association.

(3) Check that the IUT indicates "Out of Service' to Level 3 at the IUT with reason "Excessive Error Rate/SUERM" and
staysin the "Out of Service' state.

3.3.6. Link in service (Invalid Acks)

This test case validates the response of the IUT to two consecutive invalid "Data Ack" messages in the "In Service" state.
The expected sequence of eventsisillustrated Figure 3.3.6-1.

Reference: Q.781/Test 3.6

PT | UT
DATA-ACK ---[ffff, 0000]-->
Qe OUT- OF- SERVI CE

lout of service(FIBR)

|
|
|
|
DATA-ACK ---[ffff, 0000]--> |
|
|
|
|

Figure 3.3.6-1. Link in service (Invalid Acks)

Test Description:
(1) Thetest beginswith thelink in the"In Service" state.
(2)  Sendtwo consecutive invalid "Data Ack" messagesto the IUT.

(3) Check that the IUT sends a status "Out of Service" message and indicates "Out of Service' to Level 3 at the IUT
with reason "Abnormal FIBR" and staysin the "Out of Service" state.

3.3.7. Link in processor outage (Abort)

This test case validates the response of the IUT to aborting the SCTP association when the IUT isin the "Processor Outage”
state. The expected sequence of eventsisillustrated Figure 3.3.7-1.
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Reference: Q.781/Test 3.7

PT | UT
:set | po

:tx break
lout of service(SUERM

AN

|
|
|
|
----------------- PROCESSOR- QUTAGE |
|
|
|
|

Figure 3.3.7-1. Link in processor outage (Abort)

Test Description:
(1) Thetest beginswith thelink in the"In Service" state.
(2) IssuestheLevel 3"Set Local Processor Outage” command at the IUT.
(3) Check that the IUT sends a status "Processor Outage”" message.
(4)  Abort the SCTP association.

(5) Check that the IUT indicates "Out of Service" to Level 3 at the IUT with reason "Excessive Error Rate/SUERM" and
staysin the "Out of Service" state.

3.3.8. Link in processor outage (Invalid Acks)

This test case validates the response of the IUT to receiving two consecutive Invalid "Data Ack" messages while in the "Pro-
cessor Outage” state. The expected sequence of eventsisillustrated Figure 3.3.8-1.

Reference: Q.781/Test 3.8

lout of service(FlBR)

| |
| PT | UT |
| |
| :set | po |
| R PROCESSOR- QUTAGE |
| DATA-ACK ---[ffff, 0000]--> |
| DATA-ACK ---[ffff, 0000]--> |
| R QUT- OF- SERVI CE |
| |
| |
| |

Figure3.3.8-1. Link in processor outage (Invalid Acks)

Test Description:
() Thetest beginswith thelink inthe"In Service" state.
(2) Issuesalevel 3"SetLocal Processor Outage” command at the IUT.
(3) Check that the IUT sends a status "Processor Outage”" message.
(4)  Sendtwo consecutive invalid "Data Ack" messagesto the IUT.

(5) Check that the IUT sends a status "Out of Service" message and indicates "Out of Service' to Level 3 at the IUT
with reason "Abnormal FIBR" and staysin the "Out of Service" state.

3.4. Processor Outage Control

3.4.1. Set and clear LPO whilelink in service

This test case validates the response of the IUT to alocal processor outage condition and recovery with buffer clearing. The
expected sequence of eventsisillustrated Figure 3.4.1-1.
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Reference: Q.781/Test 4.1

| |
| PT I UT |
| |
| I nBU |
| I nBU |
| <--[0000, 0001]--- DATA [ 35 bytes] |
| DATA- ACK ---[0000, 0001]--> |
| <--[0000, 0002]--- DATA [ 35 bytes] |
| :set | po |
| [ 35 bytes] DATA ---[0001, 0002]--> |
| <--[0000, 0002]--- PROCESSOR- QUTAGE |
| :clear buffers |
| I nBU |
| :clear |po |
| <--[0000, 0003]--- DATA [ 35 bytes] |
| DATA- ACK ---[0001, 0003]--> |
| <--[0000, 0003]--- PROCESSOR- OUTAGE- ENDED |
| |
| |

Figure 3.4.1-1. Set and clear LPO whilelink in service

Test Description:

@
@
©)
4

®)
(6)

@)

®

©)

3.4.2. RPO

The test begins with the link in the "In Service" state.
Send two MSUs from the IUT and then issue aLevel 3"Set Local Processor Outage” command at the [UT.
Check that the IUT sends two Data messages and a status "Processor Outage” message.

Acknowledge one data message with a "Data Ack" message at the PT and send a Data message from the PT to the
IUT.

Check that the IUT sends a status " Processor Outage”' message.

Check that the IUT does not require an acknowledgments to the second Data message by waiting longer than timer
T7 at the IUT.

At the IUT, issue a Level 3 "Clear Buffers' command, send an MSU, and then issue a Level 3 "Clear Local Proces-
sor Outage”.

Check that the IUT sends a Data message and send a "Data Ack” message to the IUT in response. Check that the
IUT sends a " Processor Outage Ended" message.

To ensure that the IUT is not expecting another acknowledgments, wait for longer than T7 and check that the IUT
sends no further status messages and remainsin the "In Service" state.

during LPO

This test case validates the response of the IUT to receiving a status "Processor Outage”' message and status "Processor Out-
age Ended" message while in the "Processor Outage” state with LPO set at the IUT. The expected sequence of eventsisil-
lustrated Figure 3.4.2-1.
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Reference: Q.781/Test 4.2

| |
| PT I UT |
| |
| :set | po |
| R T PROCESSOR- QUTAGE |
| set | po: |
| PROCESSOR- QUTAGE - ---------------- > |
| 'rpo |
| cl ear | po: |
| PROCESSOR- QUTAGE-ENDED - ---------------- > |
| Lrpr |
| |
| |

Figure 3.4.2-1. RPO during LPO

Test Description:
(1) Thetest beginswith thelink in the"In Service" state.
(2) Issuealevel 3"Set Local Processor Outage" command at the I[UT.
(3) Check that the IUT sends a status "Processor Outage”" message.

(4) Issuealevel 3"Set Loca Processor Outage” command at the PT and send a status "Processor Outage" message to
the IUT.

(5) Check that the IUT indicates "Remote Processor Outage” to Level 3 at the IUT.

(6) Issuealevel 3"Clear Local Processor Outage' command at the PT and send a status " Processor Outage Ended” mes-
sagetothe IUT.

(7)  Check that the IUT indicates "Remote Processor Recovered" to Level 3 at the IUT.

3.4.3. Clear LPO when " Both processor outage”

This test case validates the response of the IUT to the receipt of a Level 3 "Clear Local Processor Outage" command when
the IUT isin the "Processor Outage" state with both processors marked PO. The expected sequence of events is illustrated
Figure 3.4.3-1.

Reference: Q.781/Test 4.3

| |
| PT | UT |
| |
| :set | po |
| R PROCESSOR- QUTAGE |
| :set | po |
| PROCESSOR- QUTAGE - ---------------- > |
| l'rpo |
| :clear |po |
| R PROCESSOR- QUTAGE- ENDED |
| l'rpo |
| :clear |po |
| PROCESSOR- QUTAGE-ENDED - ---------------- > |
| L pr |
| |
| |

Figure 3.4.3-1. Clear LPO when "Both processor outage”

Test Description:
(1) Thetest beginswith thelink inthe"In Service" state.
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(2) Issuealevel 3"Set Local Processor Outage" command at the IUT.
(3) Check that the IUT sends a status "Processor Outage” message.

(4) Issuealevel 3"Set Loca Processor Outage” command at the PT and send a status "Processor Outage" message to
the IUT.

(5) Check that the ITU indicates "Remote Processor Outage” to Level 3 at the IUT.
(6) Issuealevel 3"Clear Loca Processor Outage" command at the IUT.
(7)  Check that the IUT sends a status "Processor Ended" message.

(8) Issue alevel 3"Clear Local Processor Outage' command at the PT and send a status "Processor Outage Ended”
message to the IUT.

(99 Check that the IUT indicates "Remote Processor Recovered” to Level 3 at the IUT and remains in the "In Service"
State.

3.5. SU delimitation, alignment, error detection and correction
Most of the test cases in this section are not applicable to M2PA operation.

3.5.1. More than 7 ones between MSU opening and closing flags
Thistest caseis not applicableto M2PA. The expected sequence of eventsisillustrated Figure 3.5.1-1.
Reference: Q.781/Test 5.1

PT I uT

NOT APPLI CABLE

Figure 3.5.1-1. Not applicable

Test Description:
(1) Not applicable.

3.5.2. Greater than maximum signal unit length
Thistest caseis not applicable to M2PA. The expected sequence of eventsisillustrated Figure 3.5.2-1.
Reference: Q.781/Test 5.2

PT | Ut

NOT APPLI CABLE

Figure 3.5.2-1. Not applicable

Test Description:
() Not applicable.

3.5.3. Below minimum signal unit length

This test case validates the IUT response to a Data message with a payload below the minimum MSU length. The expected
sequence of eventsisillustrated Figure 3.5.3-1.
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Reference: Q.781/Test 5.3

PT I uT

[ 1 bytes] DATA ---[0001, 0000]-->

Figure 3.5.3-1. Below minimum signal unit length

Test Description:
(1) Thetest beginswith thelink in the"In Service" state.
(2) Send aData message with one byte of payload to the IUT.
(3) Check that the IUT does not acknowledge the Data message and remainsin the "In Service" state.

3.5.4. Reception of single and multiple flags between FISUs
Thistest caseis not applicable to M2PA. The expected sequence of eventsisillustrated Figure 3.5.4-1.
Reference: Q.781/Test 5.4(a)

PT | Ut

NOT APPLI CABLE

Figure 3.5.4-1. Not applicable

Test Description:
() Not applicable.
Thistest caseis not applicableto M2PA. The expected sequence of eventsisillustrated Figure 3.5.4-2.
Reference: Q.781/Test 5.4(b)

PT I uT

NOT APPLI CABLE

Figure 3.5.4-2. Not applicable

Test Description:
(1) Not applicable.

3.5.5. Reception of single and multiple flags between MSUs
Thistest caseis not applicable to M2PA. The expected sequence of eventsisillustrated Figure 3.5.5-1.
Reference: Q.781/Test 5.5(a)

PT | Ut

NOT APPLI CABLE

Figure 3.5.5-1. Not applicable
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Test Description:
(1) Not applicable.
This test case is not applicable to M2PA. The expected sequence of events is illustrated Figure 3.5.5-2.
Reference: Q.781/Test 5.5(b)

PT | Ut

NOT APPLI CABLE

Figure 3.5.5-2. Not applicable

Test Description:
(1) Not applicable.

3.6. SUERM check

The test cases in this section are not applicable to M2PA. These tests might have corresponding tests at the SCTP layer,
however, that is the topic of an SCTP test specification rather than an M2PA test specification.

3.6.1. Error rateof 1in 256 - Link remainsin service
This test case is not applicable to M2PA. The expected sequence of events is illustrated Figure 3.6.1-1.
Reference: Q.781/Test 6.1

PT | Ut

NOT APPLI CABLE

Figure 3.6.1-1. Not applicable

Test Description:
(1) Not applicable.

3.6.2. Error rateof 1in 254 - Link out of service
This test case is not applicable to M2PA. The expected sequence of events is illustrated Figure 3.6.2-1.
Reference: Q.781/Test 6.2

PT I uT

NOT APPLI CABLE

Figure 3.6.2-1. Not applicable

Test Description:
(1) Not applicable.

3.6.3. Consecutive corrupt SUs
This test case is not applicable to M2PA. The expected sequence of events is illustrated Figure 3.6.3-1.
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Reference: Q.781/Test 6.3

PT I uT

NOT APPLI CABLE

Figure 3.6.3-1. Not applicable

Test Description:
(1) Not applicable.

3.6.4. Time controlled break of thelink
This test case is not applicable to M2PA. The expected sequence of events is illustrated Figure 3.6.4-1.
Reference: Q.781/Test 6.4

PT | Ut

NOT APPLI CABLE

Figure 3.6.4-1. Not applicable

Test Description:
(1) Not applicable.

3.7. AERM check

The test cases in this section are not applicable to M2PA. These test might have corresponding test at the SCTP layer, how-
ever, that is the topic of an SCTP test specification rather than an M2PA test specification.

3.7.1. Error rate below the normal threshold
This test case is not applicable to M2PA. The expected sequence of events is illustrated Figure 3.7.1-1.
Reference: Q.781/Test 7.1

PT | Ut

NOT APPLI CABLE

Figure 3.7.1-1. Not applicable

Test Description:
(1) Not applicable.

3.7.2. Error rateat thennormal threshold
This test case is not applicable to M2PA. The expected sequence of events is illustrated Figure 3.7.2-1.
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Reference: Q.781/Test 7.2

PT I uT

NOT APPLI CABLE

Figure 3.7.2-1. Not applicable

Test Description:
(1) Not applicable.

3.7.3. Error rate above the normal threshold
This test case is not applicable to M2PA. The expected sequence of events is illustrated Figure 3.7.3-1.
Reference: Q.781/Test 7.3

PT | Ut

NOT APPLI CABLE

Figure 3.7.3-1. Not applicable

Test Description:
(1) Not applicable.

3.7.4. Error rate at the emergency threshold
This test case is not applicable to M2PA. The expected sequence of events is illustrated Figure 3.7.4-1.
Reference: Q.781/Test 7.4

PT I uT

NOT APPLI CABLE

Figure 3.7.4-1. Not applicable

Test Description:
(1) Not applicable.

3.8. Transmission and reception control (Basic)

A number of test cases in this section are not applicable to M2PA. Some may be the topic of a test specification for SCTP
but are not applicable to M2PA. Test cases that are applicable in this section validate the basic transmission, reception and
acknowledgments of Data messages with status "In Service" messages.

3.8.1. Datatransmission and reception

This test case validates the IUT response to the sending and receipt of Data and "Data Ack" messages. The expected se-
quence of events is illustrated Figure 3.8.1-1.
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Reference: Q.781/Test 8.1

| |
| PT I UT |
| |
| [ 35 bytes] DATA ---[0001, 0000]--> |
| <--[0001, 0000]--- DATA-ACK |
| I nsu |
| I nBU |
| <--[0001, 0001]--- DATA [ 35 bytes] |
| DATA- ACK ---[0001, 0001]--> |
| |
| |

Figure 3.8.1-1. Datatransmission and reception

Test Description:
(1) Thistest beginswith the link in the "In Service" state.
(2) Send aDatamessageto the IUT.

(3) Check that the IUT sends a"Data Ack" message acknowledging the received Data message and delivers the received
MSU to Level 3 at the IUT.

(4) Issuealevel 3MSU tothelUT.
(5) Check that the IUT sends a Data message.
(6) Senda"DataAck" message to the IUT acknowledging the data message.

(7)  Check that the IUT receives the acknowledgments by waiting longer than time T7 and ensuring that the IUT staysin
the"In Service" state.

3.8.2. Negative acknowledgments of an MSU

M2PA does not perform negative acknowledgments at the M2PA layer. Negative acknowledgments are performed as neces-
sary by the underlying SCTP transport. As such, test cases involving negative acknowledgments are not applicable.

The expected sequence of eventsisillustrated Figure 3.8.2-1.
Reference: Q.781/Test 8.2

PT I uT

NOT APPLI CABLE

Figure 3.8.2-1. Not Applicable
Test Description:
(1) Not applicable.

3.8.3. Check RTB full

This test case validates the IUT response to an RTB full condition at the IUT. The expected sequence of eventsisillustrated
Figure 3.8.3-1.
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Reference: Q.781/Test 8.3

| |
| PT | UT |
| |
| S nsu |
| S nsu |
| S nsu |
| |
| |
| : |
| = 254 |
| |
| <--[ 0000, 0001]--- DATA | 35 byt es] |
| <--[ 0000, 0002]--- DATA | 35 byt es] |
| <--[ 0000, 0003]--- DATA | 35 byt es] |
| |
| |
| : |
| = 127 |
| DATA- ACK ---[0000, 007f]--> |
| <--[ 0000, 0080]--- DATA | 35 byt es] |
| <--[ 0000, 0081]--- DATA | 35 byt es] |
| <--[ 0000, 0082]--- DATA | 35 byt es] |
| |
| |
| : |
| = 127 |
| DATA- ACK ---[0000, OOfe]--> |
| |
| |

Figure 3.8.3-1. Check RTB full

Test Description:
(1) Thistest beginswith the link in the "In Service" state.
(2) Send2xN2MSUsat the IUT.
(3)  Check that the IUT sends N2 Data messages and then stops sending Data messages (RTB Full condition).
(4)  Acknowledge the N2 Data messagesin asingle "Data Ack" message.
(5) Check that the IUT sends another N2 Data messages.
(6) Acknowledge the N2 Data messagesin asingle "Data Ack" message.
(7)  Check that the IUT remainsin the "In Service" state longer thantime T7.

3.8.4. Singleinvalid Ack

This test case validates the response of the IUT to asingle invalid "Data Ack" message. The expected sequence of eventsis
illustrated Figure 3.8.4-1.
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Reference: Q.781/Test 8.4

| |
| PT I UT |
| |
| DATA- ACK ---[0000, 0000]--> |
| I nBU |
| <--[0000, 0001]--- DATA [ 35 bytes] |
| DATA- ACK ---[0000, 0001]--> |
| [ 35 bytes] DATA ---[0001, 0001]--> |
| <--[0001, 0001]--- DATA-ACK |
| I nsu |
| |
| |

Figure 3.8.4-1. Singleinvalid Ack

Test Description:
(1) Thistest beginswith the link in the "In Service" state.
(2) Sendaninvalid "Data Ack" messageto the IUT.
(3 Sendan MSU at the IUT.
(4)  Check that the IUT sends a Data message.
(5) Acknowledge the Data message with a"Data Ack" message to the IUT
(6) Send an Data message to the IUT.

(7)  Check that the IUT acknowledges the Data message with a "Data Ack" message and delivers an MSU to Level 3 at
the IUT.

3.8.5. Duplicated FSN
Thistest validates the response of the IUT to a single Data message which has a repeated Forward Sequence Number.
The expected sequence of eventsisillustrated Figure 3.8.5-1.
Reference: Q.781/Test 8.5

| |
| PT I UT |
| |
| [ 35 bytes] DATA ---[0001, 0000]--> |
| <--[0001, 0000]--- DATA-ACK |
| [ 35 bytes] DATA ---[0001, 0000]--> |
| I nsu |
| [ 35 bytes] DATA ---[0002, 0000]--> |
| <--[0002, 0000]--- DATA-ACK |
| I nsu |
| |
| |

Figure 3.8.5-1. Duplicated FSN

Test Description:
(1) Thistest beginswith the link in the "In Service" state.
(2) Send an valid Data message to the IUT.
(3) Check that the IUT acknowledges the Data message and deliversan M3U to Level 3 at the IUT.
(4)  Send aninvalid Data message that contains the same FSN as the previous Data message to the [UT.
(5) Check that the IUT does not deliver an MSU to Level 3 at the IUT.
(6) Sendavalid Data messageto the [UT.
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(7)  Check that the IUT acknowledges the Data message and delivers an M3U to Level 3 at the IUT.

(8) Check that the IUT maintains the "In Service" state.

3.8.6. Erroneousretransmission - Single M SU

September 15, 2002

Retransmission of DATA messages is performed by SCTP for M2PA and as such the related Q.781 tests are not applicable.

The expected sequence of eventsisillustrated Figure 3.8.6-1.
Reference: Q.781/Test 8.6

PT I uT

NOT APPLI CABLE

Figure 3.8.6-1. Not Applicable

Test Description:
(1) Not applicable.

3.8.7. Erroneousretransmission - Multiple FISUs

Retransmission of DATA messages is performed by SCTP for M2PA and as such the related Q.781 tests are not applicable.

The expected sequence of eventsisillustrated Figure 3.8.7-1.
Reference: Q.781/Test 8.7

PT I uT

NOT APPLI CABLE

Figure 3.8.7-1. Not Applicable

Test Description:
(1) Not applicable.

3.8.8. Single FISU with corrupt FIB
The expected sequence of eventsisillustrated Figure 3.8.8-1.
Reference: Q.781/Test 8.8

PT | Ut

NOT APPLI CABLE

Figure 3.8.8-1. Not Applicable

Test Description:
() Not applicable.

3.8.9. In Serviceprior to RPO being set
The expected sequence of eventsisillustrated Figure 3.8.9-1.
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Reference: Q.781/Test 8.9

| |
| PT I UT |
| |
| :set | po |
| PROCESSOR- QUTAGE - ---------------- > |
| 'rpo |
| [ 35 bytes] DATA ---[0001, 0000]--> |
| <--[0001, 0000]--- DATA-ACK |
| I nsu |
| [ 35 bytes] DATA ---[0002, 0000]--> |
| <--[0002, 0000]--- DATA-ACK |
| I nsu |
| |
| |

Figure 3.8.9-1. In service prior to RPO being set

Test Description:
(1) Thetest beingswith thelink inthe"In Service" state.

(2) Issuealevel 3"Set Loca Processor Outage” command at the PT and send a status "Processor Outage”" message to
the IUT.

(3) Check that the IUT indicates "Remote Processor Outage” to Level 3 at the IUT.
(4)  Send two consecutive Data messages to the IUT.

(5) Check that the IUT acknowledges both Data messages with a"Data Ack" and that two MSUs are delivered to Level
3atthelUT.

3.8.10. Abnormal BSN - single Data message
Thistest validates the behavior of the IUT to receiving a single abnormal Backward Sequence Number in a Data message.
The expected sequence of eventsisillustrated Figure 3.8.10-1.
Reference: Q.781/Test 8.10

| |
| PT I UT |
| |
| [ 35 bytes] DATA ---[0001, 3fff]--> |
| <--[0001, 0000]--- DATA-ACK |
| I nsu |
| [ 35 bytes] DATA ---[0002, 0000]--> |
| <--[0002, 0000]--- DATA-ACK |
| I nsu |
| |
| |

Figure 3.8.10-1. Abnormal BSN - single Data message

Test Description:
(1) Thetest beginswith thelink in the"In Service" state.
(2) Send aData message to the IUT with an abnormal Backwards Sequence Number.
(3) Check that the IUT acknowledges the Data message deliversan MSU to Level 3 at the IUT.
(4)  Send aData message to the IUT with an normal Backwards Sequence Number.
(5) Check that the IUT acknowledges the Data message deliversan MSU to Level 3 at the IUT.
(6) Check that the lUT maintainsthe "In Service" state.
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3.8.11. Abnormal BSN - two consecutive messages
Thistest validates the reponse of the IUT to receiving two consecutive abnormal Backward Sequence Numbers.
The expected sequence of eventsisillustrated Figure 3.8.11-1.
Reference: Q.781L/Test 8.11

PT | UT

DATA- ACK ---[0000, 3fff]-->

DATA- ACK ---[0000, 3fff]-->

DATA- ACK ---[0000, 0000]-->
e OUT- OF- SERVI CE

I out of service

Figure 3.8.11-1. Abnormal BSN - two consecutive messages

Test Description:
(1) Thetest beginswith thelink inthe"In Service" state.
(2) Sendtwo "Data Ack" messages with an abnormal Backward Sequence Number.
(3) Senda"DataAck" message with an normal Backward Sequence Number.

(4)  Check that the IUT responds with a status "Out of Service" message and indicates "Out of Service" to Level 3 at the
IUT.

3.8.12. Excessive delay of acknowledgments

This test case validates the IUT response to a excessively delayed acknowledgment. The expected sequence of eventsisiil-
lustrated Figure 3.8.12-1.

Reference: Q.78L/Test 8.12

lout of service(T7)

| |
| PT | UT |
| |
| S nsu |
| <--[ 0000, 0001]--- DATA[ 35 bytes]

| ! |
| ! T7 0.5 <= T7 <= 2.0 |
| ! |
| <--[0000, 0001]--- QUT-OF-SERVI CE |
| |
| |
| |

Figure 3.8.12-1. Excessive delay of acknowledgments

Test Description:
(1) Thistest case beginswith thelink in the"In Service" state.
(20 SendanMSU fromthe IUT.

(3) Check that the IUT sends a status "Out of Service" message and indicates "Out of Service' to Level 3 at the IUT
with reason "T7 Timeout" and that the link remains in the "Out of Service" state.

(4)  Check that the T7 is between 0.5 seconds and 2.0 seconds in duration.

3.8.13. Level 3 Stop command
Thistest case validates the response of the IUT to the Level 3 "Stop" command whilein the "In Service" state.
The expected sequence of eventsisillustrated Figure 3.8.13-1.
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Reference: Q.781/Test 8.13

PT I uT

:stop
e QUT- OF- SERVI CE

Figure 3.8.13-1. Level 3 Stop command

Test Description:
(1) Thistest beginswith the link in the "In Service" state.
(2) IssuetheLevel 3"Stop" command at the IUT.
(3) Check that the IUT sends a status "Out of Service" message and remains in the "Out of Service" state.

3.9. Transmission and Reception Control (PCR)

M2PA does not perform Preventative Cyclic Retranmission and, therefore, the test cases in this section are not applicable to
M2PA.

3.9.1. MSU transmission and reception
Thistest caseis not applicableto M2PA. The expected sequence of eventsisillustrated Figure 3.9.1-1.
Reference: Q.781/Test 9.1

PT I uT

NOT APPLI CABLE

Figure 3.9.1-1. Not Applicable

Test Description:
(1) Not applicable.

3.9.2. Priority control
Thistest caseis not applicable to M2PA. The expected sequence of eventsisillustrated Figure 3.9.2-1.
Reference: Q.781/Test 9.2

PT | Ut

NOT APPLI CABLE

Figure 3.9.2-1. Not Applicable

Test Description:
() Not applicable.

3.9.3. Forced retransmission with thevalue N1
Thistest caseis not applicableto M2PA. The expected sequence of eventsisillustrated Figure 3.9.3-1.
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Reference: Q.781/Test 9.3

September 15, 2002

PT I uT

NOT APPLI CABLE

Test Description:

@

Not applicable.

Figure 3.9.3-1. Not Applicable

3.9.4. Forced retransmission with the value N2

Thistest caseis not applicable to M2PA. The expected sequence of eventsisillustrated Figure 3.9.4-1.

Reference: Q.781/Test 9.4

PT | Ut

NOT APPLI CABLE

Test Description:

)

3.9.5. Forced retransmission cancel
Thistest caseis not applicableto M2PA. The expected sequence of eventsisillustrated Figure 3.9.5-1.

Not applicable.

Figure 3.9.4-1. Not Applicable

Reference: Q.781/Test 9.5

PT I uT

NOT APPLI CABLE

Test Description:

@

3.9.6. Reception of forced retransmission
Thistest caseis not applicable to M2PA. The expected sequence of eventsisillustrated Figure 3.9.6-1.

B. Bidulock

Not applicable.

Figure 3.9.5-1. Not Applicable

Reference: Q.781/Test 9.6

PT | Ut

NOT APPLI CABLE

Figure 3.9.6-1. Not Applicable
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Test Description:
(1) Not applicable.

3.9.7. MSU transmission while RPO set
Thistest caseis not applicable to M2PA. The expected sequence of eventsisillustrated Figure 3.9.7-1.
Reference: Q.781/Test 9.7

PT | Ut

NOT APPLI CABLE

Figure 3.9.7-1. Not Applicable

Test Description:
() Not applicable.

3.9.8. Abnormal BSN - Single MSU
Thistest caseis not applicableto M2PA. The expected sequence of eventsisillustrated Figure 3.9.8-1.
Reference: Q.781/Test 9.8

PT I uT

NOT APPLI CABLE

Figure 3.9.8-1. Not Applicable

Test Description:
(1) Not applicable.

3.9.9. Abnormal BSN - Two M SUs
Thistest caseis not applicable to M2PA. The expected sequence of eventsisillustrated Figure 3.9.9-1.
Reference: Q.781/Test 9.9

PT | Ut

NOT APPLI CABLE

Figure 3.9.9-1. Not Applicable

Test Description:
() Not applicable.

3.9.10. Unexpected FSN
Thistest caseis not applicableto M2PA. The expected sequence of eventsisillustrated Figure 3.9.10-1.
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Reference: Q.781/Test 9.10
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PT I uT

NOT APPLI CABLE

Test Description:

@

Not applicable.

Figure 3.9.10-1. Not Applicable

3.9.11. Excessive delay of acknowledgments

Thistest caseis not applicable to M2PA. The expected sequence of eventsisillustrated Figure 3.9.11-1.

Reference: Q.781L/Test 9.11

PT | Ut

NOT APPLI CABLE

Test Description:

)

3.9.12. FISU with FSN expected for M SU

Not applicable.

Figure 3.9.11-1. Not Applicable

Thistest caseis not applicableto M2PA. The expected sequence of eventsisillustrated Figure 3.9.12-1.

Reference: Q.781/Test 9.12

PT I uT

NOT APPLI CABLE

Test Description:

@

3.9.13. Level 3 Stop command

Not applicable.

Figure 3.9.12-1. Not Applicable

Thistest caseis not applicable to M2PA. The expected sequence of eventsisillustrated Figure 3.9.13-1.

B. Bidulock

Reference: Q.781L/Test 9.13

PT | Ut

NOT APPLI CABLE

Figure 3.9.13-1. Not Applicable
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Test Description:
(1) Not applicable.

3.10. Congestion Control

3.10.1. Congestion abatement

M2PA-TEST

September 15, 2002

This test case validates the response of the IUT to the Level 3 "Congestion” and "Congestion Ceases' conditions. The ex-
pected sequence of eventsisillustrated Figure 3.10.1-1.

Reference: Q.781L/Test 10.1

PT

| UT

: make cong discard
S BUSY

:cl ear congestion
S BUSY- ENDED

Figure 3.10.1-1. Congestion abatement

Test Description:
(1) Thistest beginswith thelink in the"In Service" state.
(2) Generatealoca Level 3"Congestion” condition at the IUT.
(3) Check that the IUT sends a status "Busy" message.
(4) Generatealoca Level 3"Congestion Ceases' condition at the IUT.
(5) Check that the IUT sends a status "Busy Ended" message.

3.10.2. Timer T7

Thistest case validates timer T7 and procedures at the ITU. The expected sequence of eventsisillustrated Figure 3.10.2-1.

Reference: Q.781/Test 10.2

PT

I uT

. su

<--[0000, 0001]--- DATA[ 35 bytes]

0.5 <=T7 <= 2.0

BUSY ---[0000, 0001]-->
!
17
|
DATA-ACK ---[0000, 0001]-->

Test Description:

Figure 3.10.2-1. Timer T7

(1) Thetest beginswith thelink in the"In Service" state.

(20 SendanMSU at the IUT.
(3 Wait for lessthan T7 and then acknowledge the Data message to the IUT with a"Data Ack" message.

(4)  Check that the IUT sends no further status messages and remainsin the "In Service" state.

B. Bidulock
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3.10.3. Tim

e T6

September 15, 2002

This case validates timer T6 and procedures at the IUT. The expected sequence of eventsisillustrated Figure 3.10.3-1.

Reference: Q.781/Test 10.3

PT

<--[ 0000, 0001]---
BUSY ---[0000, 0001]-->
!

I T6
!
<--[ 0000, 0001]---

| UT
. BuU

DATA [ 35 bytes]
3.0 <= T6 <= 6.0

QUT- OF- SERVI CE
lout of service(T6)

Figure 3.10.3-1. Timer T6

Test Description:

@
@
©)
4

®)

B. Bidulock

The test begins with thelink in the "In Service" state.
Send an MSU at the IUT.
Send a status "Busy" messagesto the IUT.

Check that the IUT sends a status "Out of Service" message and indicates "Out of Service" to Level 3 with reason

"T6 Timeout" and remainsin the "Out of Service" state.
Check that T6 is between 3.0 seconds and 6.0 seconds in duration.
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4. Security Considerations
There are no security considerations for this draft.

5. Acknowledgments

6. Author’s Addresses

Brian Bidulock
OpenSS7 Corporation
1469 Jeffreys Crescent
Edmonton, AB T6L 6T1
Canada

This Internet Draft expires March 2003.

B. Bidulock Version 0.2

September 15, 2002

Phone: +1-780-490-1141
Email: bidulock@openss?.org
URL.: http://www.openss?.org/

Page 64



Internet Draft M2PA-TEST September 15, 2002

End Notes

[1] An implementation of M2PA which conforms to these test specifications and a test program which executes these
tests are available from http://www.openss7.org/downloads.html/.
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