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WDM Fault Management ANL Assessment Overall Score

OTN
Cognitive Equipment Communication Environmental
Activities Service capability Weight : - - : : Final Score
oard/Module ine ptical Power ient Side : power & hig
(IAADE) Board/Modul L Optical P Client Sid Line BER & high
Fault Interruption Fault Fault temperature
9% 54% 14% 1% 19% 3%
Intent Fault me_magement target 10% B A B B B B
formulation
I?atq Collection & Alarm 10% A A A 5 A A
filtering
Awareness
_Fault_pred_lctlon and risk 15% c A A c A B
identification
Fault |Qent|f|cat|on & Impact 10% A A A A A A
analysis
3.6
Analysis | ault Demarcation & 20% A A A B A A
Locating
Solution generation 10% A A A B A B
Decision | >0lution evaluation & 10% B A B B A C
Decision making
Execution Sol_u_tlon_ implementation and 15% B B A c C C
verification




VFTR Applies for adjusting the scenario proportion based on the actual work order

OTN
Equipment Communication Environmental
Board/Module . . . . . . ower & high
Line Interruption Optical Power Fault Client Side Fault Line BER b 9
Fault temperature
TMF Questionnaire 10% 45% 20% 10% 10% 5%
VFTR Work Order in
9% 54% 14% 1% 19% 3%
: Board/Modu | | . : Optical Power . : : power & high
ODU4_PM_SSF Line Interruption Client Side Fault Line BER
== le Fault P Fault temperature
CPW_ODU_SER_NOTOR
. MUT_LOS, OSC_LOS
SPECTRA_ANALYSE_FAIL = R LOS
HARD_BAD . NE_COMMU_GNE_SWI
wWN TCH
CPC_RSVP_NB_DOWN = NE_COMMU_BREAK
LASER HAZARD WARNING E DCN_CHANNEL_ | CPW_OTU_TEL_DEG
B - u BITERROR, CPW_OTU_TEL_DOWN
RELAY_ALARM_MAJOR = GNE_CONNECT_ | CPW_ODU_SER_SLADE
ODU2_PM_AIS = FAIL G
- COMMUN_FAIL | ODU_SNCP_STA_INDI IN_PWR_LOW, BEFFEC_EXC,
NE_DATA_INCONSISTENCY - NE_DATA_INCON R_LOF IN_PWR_HIGH RELAY_ALARM_CRITIC OTU4_LOF
OTU2 LOF - SISTENCY AU_AIS SUM_INPWR_LOW AL, OTUCN_LOF AMBIENT_TEMP_FLUCT
- - FAN_SPEED_FLU BP_ODU_LOFLOM CHAN_PWR_HIGH RELAY_ALARM_MAJOR OTU2_LOF TEMP_OVER
AU_AIS - CT REMOTE_FAULT OA_LOW_GAIN ETH_LOS ODU2_PM_AIS POWER_FAIL
o LASER_HAZARD ODU_SNCP_PS SUM_INPWR_HI RELAY_ALARM_MINOR ODU2_PM_SSF
CPW_ODU_SER_SLADEG - _WARNING CPC_RSVP_NB_DOWN POWER_JITTER XCP_DEGRADE
CPW_OTU_TEL_DEG = HARD_ERR CPW_ODU_SER_PRER
- SPECTRA_ANAL TF
OTUA_LOF =S Y YSE_FAIL HARD_BAD
DCN_CHANNEL_BITERROR = s IPA_ABNORMAL ALM_GFP_dLFD
0SC_LOS CPW_ODUT?SER_NOTO
BEFFEC_EXC

CPW_ODU_TEL_DOWN
ODU4_PM_SSF




Intent

Cognitive

Service

Activities| capability Weight Question V Option A V Option B V Option C Option D
How does the system support fault 1) The system supports the input of
management intent translation, and fault management intent by simplified
generate fault management task targets, [human-system interaction (e.g., nature
policies and reports based on intent? language user interface provided by
system), system automatically The system supports manual Manually define fault
Fault Note: translates the intent into fault configuration of fault The system supports management targets
Intent management 10% The Intent could be 1) declarative intent [management targets, policies. management targets generation of limited fault [based
target (e.g. emergency restoration priority, 2) The system automatically generates |with policies. Manual management targets on expertise (such as
formulation customized troubleshooting preference, [reports for fault management tasks, |supplementation and with pre-defined rules. setting alarm severity
2) natural language intent (e.g. NOC/FME [providing overview of fault adjustment are needed. and classification).
request system to monitoring and management results, including
handling the fault for the big event, automatically fault-handling results
analyze a specific fault occurred in the and the suggestions for faults that
specified optical channel (OCH)) required manually handling, etc.
Equipment Communication Environmental
Board/Module Fault Line Interruption Optical Power Fault Client Side Fault Line BER power & high temperature
B A B B B B




Intent Evidence: Board/Module Fault (B)

The ASON rerouting policies are configured for the board/module fault by global setting or single trail setting shown as
below with manual adjustment needed.

Physical Topology NE Upgrade ... X InventoryRe... X Wavelength ... X WDM/OTNA... X WDMOTNA... X g8
Name~ | Alar._~ Source Source Wav... ~ | Source C... ~ Sink ~ |SinkWavele..~ |SinkCha..~ | ASON..~ | Level ~ Rate~  Servi.~ |Time.~ |Sei.~ |Adju.~ |Activ.~ | Class~ |Ditec..~ |SNC..~ =
POP1! 1802_.... - 1 T1 1 OTN ASON Tr... 0DU2 Standard M...- - - - Active Diamond Sidirectional SNC/N (
L. NoAlarm T-1000 NEY., - 1 1 OTN ASON Tr.. ODUZ Standard ... 3 2 . Active Biamond Siairectional SNCIN
. oo WDN/OTN ASON Trail Details Active Diamond  Sidirectional SNGIN ‘
.. NoAm . Tros Active  Diamond  Bidirectional SNGIN  §
o seociated ASON T sotion ID Optical Pa ter Constral
.. MOt TTos( AN o e ; Active Diamond  Bidirectional SNGIN
TG RSN ARTTTT T e T R I SR =
o NoAlarm — - e - Activn Niamand  Aidimctinnal SNGIN i
‘ Distance Restictions Met __Source Access Paint (3
No. 2, Total: 80 Selected: 1 Update at: 2026-05.13 16:32:17 Sink Access Point | SNCP Swilching Upon SD Jes y Report | Print. Save As
Reseasa Original Route Resources l Optimization Status m“mul‘ ection Unoptimized
Praset Restoration Trail of the Service (s 34 Optical-Electrical Synergy Rerouling Policy | Optical€ al Synergy R Policy ]
Faulty Point Restoration Trail Route Separate Automatically I Appointed Creation Retry Period(s)
OTSN l Hitless Prolection
Separation Policy Restoration Trall
Releasad l Active/Standby Flag
Preset Restoration Trail 2 = = 7 = : S
Work Appointed Optimization Time | Protect Appointed Optimization Time 1
Associated Route  Preset Restoration Trail 1 Retry Period for Working Route Appointed Opti | Retry Period for P Route App op N
Actual Route Criginal Route Node Separation Policy pisabled | ing Optical F Constraint Status
Jump To Faulty Point Restoration Trail ([{LARIETTIRT Reroute Adjust Wavelength l Single-wavelength Rerouting
Service Name | Source } Sink | Complete Overlap Policy for Associated Services hnbled - ] ] OTSN Uses Shared Resources . B
- OB AL | Set Working Route as Criginal Route I | Set Protection Route as Original Routa ]
3 K24 Adjust Service Timesiot First Interrupt Return Policy m
o &L PC [ e s
; = Section Ring Restoration Policy pisabled Service Binding Group ID o
) i Auto Select Criginal Route l)lnum |
7 M... T il
B \R_.. D2 ‘ Auto Restore Original ]
I 5. PC | "Slalus Yes |WTR Time (s) 300
.. H ER..22
~TE Policy Details
i AL AS
TE Policy NE Made | Banawiath Usage |
o TY.. T
v g Weight of idth | Weight of Distance |
1l B.. T Weight of Hops Custom Weight [
-+ R... T Delay Yeight I
L % COMLTA
) g Detalls
SD Detection Type The Nelwork SNCE SD D Time Disavled ]
s L Time - S0 1 1 =
ok | EEE N conce | IR
‘
S — » ” Route View | Signal Flow Diagram
LA A Cunnt Dan b -




Intent Evidence: Line Interruption Fault (A)

* VFTR SmartCare system identifies RAN fault impact to VIP
users and requests AUTIN to assure KQl.

* AUTIN Al model identifies the OTN path related to
affected VIPs, marks as critical OTN path and translates
the fault intent to recovery policy.

* The recovery policy is set to transport NMS by north API.

Impacted user
identification

SmartCare User List (VIP)

KQI Agsurance

» Identify OTN path related to affected VIPs
AUTIN » Critical OTN path line interruption fault
manage intent automatically translated to

policy
recovery| policy

MAE NCE-T reroute calculation
reroute execution

OTN ASON

5 |2026-

5|2026-06-13 18:24:12.361+0800 INFO [https-jsse-nio-127.0.0.1-25919-exec-T-4ec7920181pIc!

Monthly Affected Users Stat

Q
Alarm Serial No Alarm Name MSISDN
%
Site Name Cell Name City
8 s
County Alarm First Occu 2026-06-07 00:00:00 i) 2026-06-14 23:59:59 @ Alarm Clear T All
& Alarm Durat Al v ®© Display inf ti Q Search { ( i f i
Y atio rmation T ¥
Sl ion sy rommbo <« SppartCare: Impacted user identification
8
After Web P... After Video ... After Video ... After Voice ... After Voice ... After Voice ... After Voice ... After Other ... Impacted Us...
8
0 0 0 0 0 0 0 20.013804
8
0 0 0 0 0 0 0 18.001674
8 0 0 0 0 0 0 0 0
88 966.16812 24298 3107 0 0 0 0 33181762
8 0 0 0 0 0 0 0 56.740079
0 0 0 0 0 0 0 51479784
88
813.37067 0 0 0 0 0 0 111.119659
8
' 213.18813 105.224 0 0 0 0 0 4235618
8
0 0 0 0 0 0 0 14,679496
8 0 0 0 0 0 0 0 18.261981

<|2026-06-13 18:24:12.345+0800 INFO [https-jsse-nio-127.0.0.1-25919-exec-1-4ec792018115ccec] [ROOT] [RouteID-nbiactnservice-8-0-230713182410-33443] [82debdbb-8751-44c7-88ba-0b649727feac] [co |

m.huawei.actnnbi.util.converter.BoardOdukPathInfo 14%] channelld is not in range.
13 18:24:12.349+40800 INFC [https-jsse-nio-127.0.0.1-25919-exec—1-4ec792018115ccec] [ROOT] [RouteID-nbiactnservice-8-0-230713182410-33443] [82debdbb-8751-44c7-88ba-0b649727feac] [co
m.huawei.actnnbi.util.converter.BoardodukPathInfo 14%] channelId is not in range.

|2026-06-13 18:24:12.349+0800 INFG [https-jsse-nio-127.0.0.1-25%19-exec-1-4ec792018115cccc] [ROOT] [RouteID-nbiactnservice-8-0-230713182410-33443] [82debdbb-8751-44c7-88ba-0b649727feac] [co

2026-06-13 18:24:12.349+0800 INFO [https-jsse-nio-127.0.0.1-25919-e:

m.huawei.actnnbi.util.converter.BoardodukPathInfo 14¢] channelld isﬁ
m.huawei.actnnbi.util.converter.BoardodukPathInfo 149%] channelld is

E<T-NBi-log=minimum time-delay recovery- ==

5|2026-06-13 18:24:12.353+0800 INFO [https—jsse—nio—u?.u.D.1—25919—exec—7—4ec79201&115ccci_[ﬁoor] [Routem—spigw—lawuss49117 5201 [1[;72f1d—b165—4ef7—91<§5—b32cc634ce42] [com.huawei.actnn
t

bi.util.common.RestfulProxyUtil 69] invoke api: [GET /Iestconf/data/ietf—te:te/tunneg

"Setting to:tne:cluent:service
&) Sl 8 8492 1! 0 1 -3 ‘cc634ce42] [com.huawei.actnn
aaiuns Prebostpr. ZEuns 1951 tupnel: bobbacbb-dale 4£0°-0030_7££d200229a7 modif I delete prebr afunction sSu i

12026-06-13 18:24:22.319+0800 INFO [pocl-28-thread-2][ROOT][][][] [com.huawei.actnnbi.pipe.SvcDeleteSuccessProcessPipe 64] SvcProcessPipeDTO: {\"ietf-trans-client-service:client-svc-inst

b026-06-13 18:24:1%.229+0800 WARN [pocl-28-thread-2] [ROOT] [][][] [com.huawei.actnnbi.mmcustom.Custom3FlowHandler 52] success to req /restconf/v2/operations/ietf-trans-client-service:c
[lient-svc-path-compute

lances\": [{\"client-svc-name\":\"848c3b52-2c58-4bb8-8275-4fd4d5a78aa5\", \"optimizations\": {\"optimization-metric\": [{\"metric-role\":\"work\", \"metric-type\":\"ietf-te-types:path-metric—
kelay-minimm\"}1311)

S B i R B S L Lk e A T T D O T e TN O L e T D e L N A TS T T e O T e T TR T T T T T L T L o T T e TS O - ST 11D - C O COTmo T e T T IO TE S Sy =S oo T
1s 33] <cend doSend topic _nbi_actn-0-47511- [messageId]-[channelld]cdl2c4b8-2f4a-4e0a-bd07-45271b6226bb, 0d5alc0d-775b-46db-8742-29c6£5511a06 true : time cost is 31

5|2026-06-13 18:24:22.354+0800 INFO [kafka-producer-network-thread | producer-NBIACTNService-topic_nbi_actn] [ROOT] [][][] [com.huawei.cloudsop.snb.nb.comn.common.util.log.MessageSendLogUti

1s 331 send doSend topic_nbi_actn-0-47512-[messageId]-[channelld]cdl2c4bB8-2f4a-4ela-bd07-45271b6226bb, 0d5alc0d-775b-46db-8742-e9c6£5511a06 true : time cost is 32

2+|2026-06-13 18:24:29.652+0800 INFO [kafka-producer-network-thread | producer-NBIACTNService-topic_nbi_actn] [ROOT] [][][] [com.huawei.cloudsop.snb.nb.comm. common.util.log.MessageSendLogUti

1s 33] <cend doSend topic nbi_actn-0-47515- [messageId]- [channelld]cdl2c4b8-2f4a-4e0a-bd07-45271b6226bb, 0d5alc0d-775b-46db-8742-e9c6£5511a06 true : time cost is 22

5|2026-06-13 18:24:30.440+40800 INFO [kafka-producer-network-thread | producer-NBIACTNService-topic_nbi_actn] [ROOT][][][] [com.huawei.cloudsop.snb.nb.comm.common.util.log.MessageSendLogUti




Intent Evidence: Optical Power Fault (B)
The ASON rerouting policies are configured for the optical power fault by global setting or single trail setting shown as
below with manual adjustment needed.

Physical Topology ~NE Upgrade ... X InventoryRe... X Wavelength ... X WDM/OTNA.. X WDMOTNA... X a3

Source Source Wav... ~ | SourceC... ~ sink | SinkWavele..~ |SinkCha..~ | ASON.. ~ Level - Rate~  Servi..~ |Time..~ Sevi.~ |Adju.~ |Activ.~  Class~ |Direc.~ |SNC.~ | -
RO802_... - 1 T-T0 EY... - 1 OTN ASON Tr... 0DU2 Standard M... - - - - Active Diamond  Sidirectional SNC/N i
JUNEY. ., - 1 Po® . . 02 - 1 OTN ASON Tr.. ObU2 Standard M, - 3 - . Active Diamond  Sicirectional SNCIN
3L WDNM/OTN ASON Trail Details » Active Diamond Bidirectional SNC/N \
ik '——1 Active Diamond Bicirectional SNC/N ﬁ
Basic Properties 8 Associated ASON Trall Propert sotion ID Dptical Parameter Constraints 3
it | o TNpece | LNCOmPRENIOS | Nestiiomvs iouts ; ; s Active Diamond  Bidirectional SNCIN 1§
TIPS PRy TN T LR sl ek R A R L | = |
Ll Active Niamand Ridirctinnal SNC/N 1
a Distance Restnictions Met _] Source Access Paint B | te
r |
Nc. 2 Tetal 90 Selectad: 1 Update at: 2026-05.13 16:32:17 Sink Access Point B | SNCP Switching Upon SD Yes | ormance Synchronize  Report Print.. Save As
Releasa Original Route Resources Disabled l Optimization Status optimized
Praset Restoration Trail of the Sarvice Ct Q OpticalElectrical Synergy Rerouling Policy nnuhapmldy ] OplicalEleclrical Synergy Reversion Policy g
Faulty Point Restoration Trail Route Separate Automatically {Hncon han I Appointed Creation Retry Period(s) 5
OTSN ‘Shared Resource | Hitless Protection E
Separation Policy Restoration Trall -
Recacas No | Active/Standby Flag B
Preset Restoration Trail 2 . iy < j 4 R 5
Work Appointed Optimization Time - ' Prolect Appoinled Oplimization Time -
Associated Route Preset Restoration Trail 1 Retry Period for Working Route Appointed Optimizatign(s) E l Retry Period for Protection Route Appointed Optimization(s) 8
Actual Route Criginal Route Node Separation Policy Disabled | Rerouting Optical Parameter Constraint Status .
Jump To Faulty Point Restoration Trail [GURIETE- £ Reroute Adjust Wavelength - ] Single-wavelength Rerouting £
ServiceName | Source | sink | Complete Overlap Policy for Associated Services Disables || oTsN Uses Shared Resources B
Joouz.. T B... 4 1[ Set Working Route as Criginal Route 5 [ Set Protection Route as Onginal Routa -
opuz. A Yinid K B P
Adjust Service Timesiot . I First Interrupt Return Policy Disabled
opv2. 27 L. R I BTG e
J Section Ring Restoration Policy Disabled l Service Binding Group ID o
opv2.. T- B..7 | -
| o S { £
oouz. T i | Aute Select Criginal Route Disabled |
opu2. T- R .J Auto Restore Original Selective Recelving
0DU2.. D B.F r {S!atus Yes | WTR Time (s)300
0DU2... PC R K
~TE Policy Details
oou2., 2 .. 1 i
TE Policy NE Mode | Bandwiath usage
oov2z. A Yl 4’
0DV2... P RL ; Weight of Bandwidlh I Weight of Distance
_ODU2.. DZ B..1 [ Weight of Hops - I Custom Weight
oDv2.. T- R.1 u Delay Weight ; |
e ey ODU2. T ML 4
~S0 Switching Detalls
SD Detection Type The Network SNCP SD Deatection Time Window Disabiad
SD Detection lime - SD Threshold
oK m Cancel
1
N Route View | Signal Flow Diagram
A, B 0 i - @ 5% B A |8 S— ——\——— T —




Intent Evidence: Client Side Fault (B)

For client side fault, series of rules are combined into policy to correlate alarm and analysis of client side accessing equipment.

o': iMaster NCE Topology Monitor Configuration Service Maintenance Resource System Security Q @ Day c% @ @

Physical Topology NE Upgrade ... X Inventory Re... X Wavelength... X WDM/OTNA... X WDMOTNA... X Alarm Settl... X as @

: Correlation Rules @
:' Alarm Settings orrelation Rules @

Personalization » Default  Custom b
3

Color Settings

Alarm Display Mode Rule Name T Rule Status Description T
@Aldrm Correlation Rule Set for IP Equipment A set of rules used for alarm correlation analysis of IP equipment
Alarm Sounds
Board Offline -> Link Down (:) Enabled An interface on a board is Down when the board is offline
Font Colors
Board Reset -> Link Down (:) Enabled An interface on a board is Down when the board is reset
Highlight Card Removed - Link Down () Enabled An interface on a subcard is Down when the subcard is removed
Emergency Maintenance... | Crc error alarm notification -> Interface Physic... () Enabled The interface's crc error, causing the physical port become Down
2 ] Crc error alarm notification -> Interface Physic... () Enabled The interface's crc error, causing the physical port become Down(Entity)
Operation Menu Sequence -
(] Cre error alarm notification -> Virtual Device P... () Enabled The interface's cre error, causing the virtual device port become Down
Global Alarm Indicators
ETH_LOS -> Physical Port Down(BASE) o Enabled Signal loss, causing related port physical down
Masking Rules ) . )
ETH_LOS -> Physical Port Down(Entity) O Enabled Signal loss, causing related port physical down
Intermittent/Toggling Rules ETH LOS -> Virtual Device Port Down @ cnabled signal loss, causing related port down
Aggregation Rules Entity Removed -> Link Down ‘) Enabled An interface on a board is Down when the board is removed
f 1] IN_PWR_HIGH_ABN -> IN_PWR_ABN Enabled The input optical power is excessively high, causing the input optical power is asbnormal
Correlation Rules = «© 9
: IN_PWR_LOW_ABN -> IN_PWR_ABN () Enabled The input optical power is excessively low, causing the input optical power is ashnormal
Redefinition Rules >
Interface Physical Down -> Link Down () Enabled A physical port is Down, causing the protocol status of the corresponding interface to become Down
Auto Acknowledgement R...
9 Interface Physical Down -> OSPF Interface Stat., (D Enabled The physical interfaceenabled with OSPF is Down, causing OSPF Interface to become Down

Events Set as ADMC Alar... [ Intarfare Dhuciral NAawn - NSPF Nainhhar Sta A\ Frablad The nhusiral interfare snahlad with NSPF i€ Neawm ransina NSPF nainhhars tn harame Nawn



Intent Evidence: Line BER Fault (B)

The ASON rerouting policies are configured for the line BER fault by global setting or single trail setting shown as below

with manual adjustment needed.

Physical Topology NE Upgrade ... X InventoryRe... X Wavelength... X WDMWOTNA... X WDMOTNA... X 85
Name Alar... ~ Source Source Wav... ~ | SourceC... ~ sink | SinkWavele..~ |SinkCha..~ | ASON.. ~ Level - Rate~  Servi..~ |Time..~ Sevi.~ |Adju.~ |Activ.~  Class~ |Direc.~ |SNC.~ |
> PO 2802._... - 1 T-] ¥... - 1 OTN ASON Tr... 0DU2 Standard M... - - - - Active Diamond  Sidirectional SNC/N i

INEY.., - 1 Pe L 1 OTN ASON Tr.. 0DUZ Standard ... - . - . Active Diamond  Sicirectional SNCIN
WDNM/OTN ASON Trail Details Active Diamond Bidirectional SNC/N \
—T Active Diamond  Bicirectional SNCIN '

3asic herties 8 ed ASON Trall P sotion 1D Optical Parameter Constralnts X
_| Wavlovopecioe | Sucompani Dot | Tovictive ot ; ; Active Diamond  Bidirectional SNCIN 1§
TIPS PRy TN T LR sl ek R A R L = |
Active Niamand Ridirctinnal SNC/N 1
Distance Restnictions Met _] Source Access Paint B ’
r |
No. 2 Total' 90 Selected: 1 Update at: 2026-05.13 16:32:17 Sink Access Point E | SNCP Swilching Upon SD Yes ormance Synchronize  Report | Print. Save As

Reiease Original Route Resources

l Optimization Status

Praset Restoration Trail of the Sarvice OpticalElectrical Synergy Rerouling Policy

] OplicalEleclrical Synergy Reversion Policy

X X

Route Separate Automatically

I Appointed Creation Retry Period(s)

Faulty Point Restoration Trail

-
-3

-

OTSN | Hitless Protection B
Separation Policy Restoration Trall -
Recacas No | Active/Standby Flag B
Preset Restoration Trail 2 . iy < j 4 R 5
Work Appointed Optimization Time - ' Prolect Appoinled Oplimization Time -
Associated Route Preset Restoration Trail 1 Retry Period for Working Route Appointed Optimizatign(s) E l Retry Period for Protection Route Appointed Optimization(s) 8
Actual Route Criginal Route Node Separation Policy Disabled | Rerouting Optical Parameter Constraint Status S
Jump To Faulty Point Restoration Trail [GURIETE- £ Reroute Adjust Wavelength - ] Single-wavelength Rerouting £
ServiceName | Source | sink | Complete Overlap Policy for Associated Services Disables || oTsN Uses Shared Resources B
- T B... 4 1[ Set Working Route as Criginal Route ~ [ Set Protection Route as Onginal Routa -
4 v | r [ 5
g 24 K Adjust Service Timesiot . I First Intermupt Return Policy Disabled
o 24 L... F ] PG Qe
2 & J Section Ring Restoration Policy Disabled l Service Binding Group ID o
e ! . | : -
T i | Aute Select Criginal Route Disabled |
T R. [ ,J Auto Restare Original Selective Recelving
. Di B.F r {Slalus Yos | WTR Time (s) 300
.. P( R..4 K
~TE Policy Details
2 .. A 1 S
TE Policy NE Mode | Bandwiath usage
o AR Yl 4
L Pe RL ; Weight of Bandwidlh I Weight of Distance
. D: B..1 [ Weight of Hops I Custom Weight
B R.. 7 Y Delay Weight I
RIS, GRS | R B |
~S0 Switching Detalls
SD Detection Type The Network SNCP SD Deatection Time Window Disabiad
SD Detection Iime - SD Threshold
oK m Cancel

AN 20 . B o R B

Route View | Signal Flow Diagram



Intent Evidence: Power & high temperature Fault (B)

For power & high temperature fault, the VFTR system automatically finishes the fault management process with policies
and manual supplementation are needed.

Case Info Assignments & Attaechments ICRM & Siebel Metoool J Zabbix Can Application Related Records KnowledgeBase Details -

S— A temperature-related alarm such
S— as TEMP_OVER or

Domain Typs
¥R Q

i - e AMBIENT_TEMP_FLUCT is

Mot related with vodafon=?

—_ reported and a FM case is created

i directly.

o

Tocrwe_prmod

Case Informations =~ Case descriptions & Logs
Reported By Case Surmmanry
rY
ALUTIM Alsource=8E i -
201 _S6_0 location=0-
o C T T T T T T TSttt T T T T T ¥ (This alarm is -
Criginating Departmeant generated when the ambient temperature of the subrack is fluctustion
owear 1500
Transmission Lewvel 1
Brief Content

This FM case is directly forwarded
. to the regional/field supervisor

. Lhec € room temperature, . . .

- , 7 2. Check the air conditioning status. team via email automat|ca||y.

Name = Card over temperature] [ObjectFullName = network:1: .229:shelf-2:slot-4: : T mid:11643303] El e diil b
" 3. Check the air conditioning settings.

4, Check and clean the equipment ventilation filters. Th en t h e fl e I d tea m iS d SSig n ed to

5. Check the equipment fans.

6. Check the shelf/cabinet power supply. the releva nt Slte d nd repa | r the

7. If a single board temperature is excessive, check the board.

8. Check the shelf temperature. faUIt by CheCkllst p0||C|eS '

The field team's control steps are as follows:

Click on the link below to go directly to the record.
https:, dafc




Data Collection & Alarm filtering

Cognitive
Activities

Service
capability

Weigh
t

Question

V Option A

Vv Option B

Option C

Option D

Awarenes
S

Data
Collection &

Alarm filtering

10%

How does the system support data
collection of fault-related indicators,
including alarms, logs, configuration,

performance data, etc.?

The system can automatically collect
alarm data and adaptively generate
dynamic data-collection policies for

related logs, configurations, and real-
time performance metrics based on

changing network conditions.
The collected data are adequate to
support accurate fault identification,
diagnosis, risk prediction and other
related operations.

The system can automatically perform
alarm filtering (i.e., elimination of
invalid, repeated, and
nonconsequential alarms) and
correlation based on self-learning

intelligent models.

The system can automatically
collect alarm data,
and automatically trigger
accurate collection of related
log, configuration, real-time
performance data etc., based
on pre-defined rules (e.g.,
collecting performance metrics
in pre-defined time intervals).
The collected data may not be
adequate to support precise
fault diagnosis.

The system can automatically
perform alarm filtering and
correlation based on pre-
defined rules.

The user needs to manually
select and use the system
to collect related log,
configuration, real-time
performance data etc. The
system can automatically
collect alarm data, but the
user needs to manually
filter out invalid/redundant

alarms.

Data collection and
alarm filtering of
invalid / redundant
alarms are manually
done.

Communication

Environmental

Equipment
Board/Module Fault Line Interruption Optical Power Fault Client Side Fault Line BER power & high temperature
A A A B A A




Data Collection & Alarm filtering Evidence: Automatic data collecting

Real-time Fault Alarm operation logs automatically record

~
iMaster Nee : A ks A Logs TS Event Logs  Alam Log Statistcs | Event Log Statstics Al Seftings % ¥ Operation Logs & o e 1o
Tompiot Managerment . Filer : : : . :
T Filter Crit F 2026-06-14 01:50:57 t 2026-06-16 01:50:57 Filter by Te t Template Operati v Reset
& e T R e P R S e - er Criteria rom @ o (5] er by Template 'emplate Operations ese m
. Operaton ¢ Occamences
st Export All Export Selected
»
4& [ Operation 1 Level 1L Operator 1 Time 1L Source 1L Terminal IP Address 1L Operation Object 1L Result 1L Details
: : [ Deploy Profile © Risk 2026-06-15 01:38:56 Profile Manage 10.25.54.151 Minimum Latency @ Successful Profile name:Minimum Latency
C £ E.
3 e £ [ UnDeploy Profile © Rrisk 2026-06-15 01:38:53 Profile Manage 10.25.54.151 Minimum Latency @ Successful Profile name:Minimum Latency
180182 0 53 -
#0152.0 . . . .. {2060 1TSS . MG, . e [ Deploy Profile © risk 2026-06-15 01:38:47 Profile Manage 10.25.54.151 Minimum Latency @ Successful Profile name:Minimum Latency
801520 20260611 17:25353 20260611 17:25:50 2
{1 Modify Client Service .. @ Risk 2026-06-15 01:38:47 Profile Manage 10.25.54.151 Minimum Latency o type:P2p
Current performance NE configuration periodly backup
NE Configuration
A [ NE~ | NEType(MPUType) ~ Loggedin ~ NE Status ~ Gateway/Non-Gateway Syne Status ~ NE Preconfiguration/NE Offline Configuration ~ | NEVersion ~ | Planning Status ~ Operation Result/Remark ~ NEN
- Yes Configured Gateway Synchronized No 5.67.19.88 Invalid nemgr
NMMWKI A Partormance bvént - Manitor Parigd Star Time » e MAX Valua CUR ~ Value MIN \Wl} 0 Yes Configured Gateway Unsynchronized No 5.67.24.26 Invalid nemgr_
e : | \ Yes Configured Gateway Synchronized No 567.19.88 Invalid nemgr
. OTUCH UAS() 15 Minte 1060615014500 . 65 . Vald ' Yes Configured Gateway Ungnchronized  No 51722426 Invalid nemg.
" " 4 Y fi h N .172.25. Invali
L ﬂTUCN TMP[S) lS-M\nII!! 21125-0&1501:15:00 ! EESM L ‘“M s Configured Gateway Unsynchronized lo 5.172.25.12 nvalid nemgr
o 0 Yes Configured Gateway Unsynchronized No 5.67.24.26 Invalid nemgr_|
L. ODUCH PN LAS(| 15:Minute 0615 014500 5 i L Valid 4 o a0y LB Gateway Synchronized No 51722116 nvalid nemgr.
> 4 vgs Configured Gateway Unsynchronized No 51722412 Invalid nemgr
|« ODUCN PM_TMP[s| 15-Minute 026:06-15.01:45:00 . 665,00 . Valid 4 Yes Configured Gateway Unsynchronized No 5.172.24.12 Invalid nemgs_
" ) Yes Configured Gateway Synchronized No 5,67.19.88 Invalid nemgr
, OTUCH WSl 1Mie HIGA6L50L4500 [ i i Vild e A e g ke Yes Configured Gateway Synchronized No 567.19.88 Invalid nemgr.

Some data is conditionally collected, for example, second-level optical power performance is collected when need to identify OTS healthy risk.
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Data Collection & Alarm filtering Evidence: Alarms filtering and correlation

Topology, Time and Alarm derive Multi-dimensional Streaming Aggregation Al Model Log example of the Model Inference
A1A2A3 A4 1. 14 alarms related to Line Interruption of a time window are consumed and 3 of which are filtered.
A A B 2026-06-13 15:18:59.408 - [alarﬁ{onsum;r-ntn-1] - INFO - consume alarm : csn[779849), isCleared|false], raiseTime[1781335226000], modn[t 1=0S=
B1 H B2 B3 illati | B 15,CP=-1,PP=3|11],0TS=1], domain[OTN], alarmName[CPW OMS TEL DOWN], alarmld[12931)
Oscillation Suppression H'C'G 2026-06-13 15:18:59.408 - [alarm-consumer-otn-1] - INFO - consume alarm : csn[779871], isCleared|false], raiseTime[1781335226000], modn]! 1=0,5=
C1C2 E FC3 HCG < 15,CP=-1,PP=3[[1,0TS=1), domain[OTN], alarmName[MUT LOS), alarmld[186]
D D E 2026-06-13 15:18:59.408 - [alarm-consumer-otn-1] - INFO - consume alarm : csn[779875), isCleared|false], raiseTime[1781335228000], modn[t 1=0,5=
E |ncident #1 25,CP=-1,PP=3||10|,CLIENT=1], domain[OTN], alarmName[ALS ACTIVE], alarmld[13412]
G D1D2 D3 F 2026-06-13 15:18:59.408 - [alarm-consumer-otn-1] - INFC] - fifer alarm : csn[779856), isClearedfirue], raiseTme[1751335227000], modn[NE=1 =15,CP=-1,PP=3|
A q q q F 111,0TS=1], domain[OTN], alarmName[CPW OMS TEL DQWN], alarmlid[12931], filteri flapping alarm cleared in short time
Engineering Filtration 5 7 it T
o esource ervice lopolpgy . ew
. . " . . P ————— e e T e
Real-time Alarm Stream > P Valid alarm — Occurrence Time Incident #2 2026-06-13 15:18:59.408 - falarm-consumer-otr-1] - INFOJ- filter alarm : csn[779853, isClearecifals], raiseTime{ 1781335226000}, mu+[NF :0,5=15,CP=-1,PP=3
) . Alarm Correlation Degr |[1,0TS=1], domain[OTN], alarmName[MUT LOS], alarm|d486}-5ltass
Intermittent Alarm arm Correlation Degree 2026-06-13 15:18:59.408 - [alarm-consumer-otn-1] - INFO - consume alarm : csn[779847], isClearedfalse], raiseTime[1781335226000], moc |FR=0,5=
18,CP=-1,PP=3||1|,PATH=0Ch:1-OTU4:1], domain[OTN], alarmName[CPW OTU TEL DOWN], alarmld[13523]
| d #3 2026-06-13 15:18:59.408 - [alarm-consumer-otn-1] - INFO - consume alarm : ¢sn[779876), isCleared([false], raiseTime[1781335227000), maoc "FR=0,S=
ncident 5,CP=-1,PP=3||2|,05C=1], domain[OTN], alarmName[OSC LOS], alarmld[12843
Blacklist 2026-06-13 15:19:02.745 - [alarm-consumer-otn-1] - INFO|- filter alarm : csn[779894], isCleared([false], raiseTime[1781335231000], modn(N| 1,CP=-1PP=0]|
65535|,FB=30|1|], domain[OTN], alarmName[BD STATUS] i ineeri
Original alarm — Valid alarm Vali i i
alid Alarm — Correlation Grouping 2,11 ; ; ;
. 11 alarms correlation are analyzed, Topology Neighbor Distance Query
2026-06-13 15:19:05.408 - [topoQuery-2] - INFO - jerqwyup begin to put alarm into alarmWithTopoQueue: csn[779874], neighborsWithFloatDistance size = 244
2026-06-13 15:19:05.408 - [topoQuery-4] - INFO - vgcysb3s begin to put alarm into alarmWithTopoQueue: csn[779871], neighborsWithFloatDistance size = 253
2026-06-13 15:19:05.408 - [topoQuery-1] - INFO - ngb7irén begin to put alarm inte alarmWithTopoQueue: esn[779872], neighborsWithFloatDistance size = 244
2026-06-13 15:19:05.408 - [topoQuery-5] - INFO - h88kt577 begin to put alarm into alarmWithTopoQueue: csn[779875], neighborsWithFloatDistance size = 258
2026-06-13 15:19:05.408 - [topoQuery-6] - INFO - mnui6ag8 begin to put alarm into alarmWithTopoQueue: ¢sn[779873], neighborsWithFloatDistance size = 246
Correlation formula. 2026-06-13 15:19:05.409 - [topoQuery-3] - INFO - n1weapaf begin to put alarm into alarmWithTopoQueue: csn[779849), neighborsWithFloatDistance size = 259
. 2026-06-13 15:19:05.409 - [topoQuery-2] - INFO - 3nas853z begin to put alarm inte alarmWithTopoQueue: esn[779847], neighborsWithFloatDistance size = 256
L - 2026-06-13 15:19:05.409 - [topoQuery-4] - INFO - fwswsm92 begin to put alarm into alarmWithTopoQueue: ¢sn[779876], neighborsWithFloatDistance size = 198
1 . 2026-06-13 15:19:07.746 - [topoQuery-5] - INFO - vj3o0pla begin to put alarm into alarmWithTopoQueue: csn[779877], neighborsWithFloatDistance size = 259
@ type Correlatlon degree: 2026-06-13 15:19:07.746 - [topoQuery-1] - INFO - b7b12crz begin to put alarm into alarmWithTopoQueue: csn[779881], neighborsWithFloatDistance size = 203
HigES 2026-06-13 15:19:13.264 - [topoQuery-6] - INFO - f49ch6ie begin to put alarm into alarmWithTopoQueue: csn[779882], neighborsWithFloatDistance size = 259
YYY V YVYY 1 . T | 3. Every alarm’s association distance and comprehensive weight are analyzed, accordingly include
| Topology weight : & ! : e ’
‘ —— EiEEEy —  Time Window %stra& Zoqrytopolggy ; Gl AR RERD to the incident group
| . . i MUT_LOS DCN_CHANNEL_BITERROR EUREEH] | e
] relationships, mark 200+ ! = = = !
i N | i 2026-06-13 15:19:13.290 - [aggregate-1] - INFO - handleAlarm() -> start to handle alarm, csn[779882], alarmName[MUT LOS), type[NEW]
Yy YV ¥ i samples, and supey ised | MUT_LOS 0DU2_PM_BDI ! 2026-06-13 15:19:13.292 - [aggregate-1] - INFO - handleAlarm() -> start to find toConnectTroubles, query existing alarm group cache, existing group count: 2
‘ ‘ w Iearning (Iinear fitti g) i MUT LOS R LOS I 2026—‘[,2662337145013]1 3.318 - [aggregate-1] - INFO - handleAlarm() -> alarmGroupld[268374017] in alarm topo neighbors, matching alarm[779882] with existing alarm
i ; | . ! i group| 17):
— R — Step topology weights between ! 1  alarms in group: 6
‘ layers i DT OTU_LOF i - time span: 3300ms
y . i MUT LOS SUM INPWR LOW 1 - type dlstrlbullon MUT LOS(3) MUT TLOS(1), OSC LOS(1), CPW OMS TEL DOWN(1)
i - = - I - 2] - INFO - comprehensnve distance calculation: mimmum topology distance =0.3895, mimmum time distance=0.05, minimum alarm
e o eemgie e g <3 e —
oTuU client och och Use the frequent item mining algorithm 2026-06-13 15:19:13.344 - [aggregate-1] - INFO - handleAlarm() -> update alarm group[268374017]

(unsupervised learning) to mine 30

4 /\ ~” wrms on the live network and

4. An incident group with 11 correlation alarms takes shape

OCH odu1 odu2 ots 1ssociations.
2026-06-13 15:20:11.253 - [aggregate-1] - INFO - handleAlarm() -> Report incident key : [otn prcI, action : [CREATE], status : [INIT] incidentCsn : [1781054369151], alarms : I
c o [779874,779875,779876,779877,779881,779871,779882,779872,779873,779849,779847], hashKey kT8 1052309 151Y
Direct Service Shared Customer Common 2026-06-13 15:20:11.253 - [aggregate-1] - INFO - handleAlarm() -> active alarms aggregate over
Layer Layer Service Layer . . .
Weight Calculation: In each scenario the collected data and correlation group which

adequate to support fault identification is visible on the N s
following pages showing.



Data Collection & Alarm filtering: Board/Module Fault (A)

For board/module fault, the system automatically collects alarm data and adaptively generate dynamic data-collection
policies for related logs, configurations, and real-time performance metrics based on changing network conditions.

-': iMaster NCE Historical Incidents Incident Logs Incident Overview Incident Settings ehpit > Q &Dpay A: (O]
*Incidents Generated Auto Refresh () Export
[ Operaton Events + Serial Number + Occurred On + Crealed On + Cleared On + Category + Name + Device Type + Device Name + Detaits U]
] | © 8 1 26-05-13 14:50:23 2026-05-13 14:52:23 - evice Hardware ptical module fault CooTann s e LASER_SHUTR_LOS;ROOT/VFA
> B} b d 7 M 2026-05- 50 26-05- 5. D O o i
v O V& ® 128 177 2026-05-13 13:35:45 2026-05-13 13:40:49 - I Device Hardware Optical module fault I S — 6] LASER_SHUTR_LOS ROOT/VFA
Detals:  LASER_SHUT,R_LOS;ROOT/VFMOBILE/SUBNET-1_OYMAPINAR_MEDYAPARK_SANLIURFA M o d u I e f a u It typ e
AlarmTopo Affected Services Comments
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F) P ] ‘ M) f(\?) @‘;Zoal Alarm Tag
‘ [ e VA X —
[ & : = )
\ | ; = +2) E3
- g 8- &
l"..'i +f) = {1800 A € 'f' -
\ J B / ‘ 9
‘ / ‘ P ) ‘
\ | y +f
12) \ +2) = O Q 100%

A e e w«mmswwWwaIarm f||ter|ng (ellmlnatlon of nonconsequentlal alarms, gathering correlative alarms)

Severity < Y. Event ID Name Alarm Source Occurred On Description ¥ Operation

[ wEor T 63500 LASER_SHUT NCR9804_S1_0 2026-05-13 13:41:07 0-vt »-4(OUT_1)-0TS:1 o

- T T R_LOS MAK1802_S1_E 2026-05-13 13,3741 0-0! ID}3(RXTX(TST402_P_3)PTN( g
Minor 335 BEFFEC_EXC TVR9802_S3_E 2026-05-13 13:41:31 0-su XCh:1-OTU4:1 o
Minor 335 BEFFEC_EXC TER9801_S2_E 2026-05-13 13:40:57 0-su )Ch:1-0TU2:1 o I
Minor 335 BEFFEC_EXC KATS8202_S2_E 2026-05-13 13:40:52 0-0l -OCh:1-0TU4:1 (n B0t
Minor 335 BEFFEC_EXC PSK9804_S6_E 2026-05-13 13:39.43 0-1- -OCh:1-0TU4 1 P
Minor 335 BEFFEC_EXC OBT1802_S3_E 2026-05-13 13:38:10 0-F¢ 'STND}-1(IN1/OUT1)-OCH: 1 P
Minor 335 BEFFEC_EXC TID9803_S9_E 2026-05-13 13:38:01 0-su OCH:1 (nBoY
W ane areren cva rrrionn an - AAne AE 47 41740 ol AP ARR4 ATILS ~




Data Collection & Alarm filtering: Line Interruption Fault (A)

For line interruption fault, the system automatically collects alarm data and adaptively generate dynamic data-collection
policies for related logs, configurations, and real-time performance metrics based on changing network conditions.

“r. iMaster NCE Pe Historical Incidents  Incident Logs  Incident Settings etligent Cockpit Q Goy & ® @ [ |
Template Management - Auto Refresh C’ G — Clear | follo ‘ Export
[  Operaton Category + Name + Device Type + Device Name + Details Acknowtedgmen... + Clearance Status =  Occumed On + Serial Number + Events + Comments Occy.. + ©
> O v&@ -+ Lneinterruption Single-wavele OptiX OSN 9800 M24 CHAN_LOS SPECTRA_ANALYSE_FAIL:ROOT/C © Unacknowle. & Uncleared 2026-05-13 17:33:39 1775750722623 4 - 1
> O V@& ® -+ Lineinterruption Supervisory ch... OptiX OSN 9800 M24 IN_PWR_HIGH.ROOT/Co-Cable © Unacknowle & Uncleared 2026-05-13 15:56:27 1775750722544 1 - 1
v [0 v ®® - |Lineinterruption | Main qptical pa... OptiX OSN 9800 M24 e~ MUT_LOS:ROOT/Co-Cable © Unacknowle 4 Uncleared 2026-05-11 15:15:55 1775750719973 29 1

e wrossommeme  LINE iNterruption fault type

AlarmTopo Affected Services Comments

Critical
I Major

Minor

Warning

Normal
Root Alam

g a a 180%

Alarm List Cick on the topology map to fiter alams for the selected network

Talarm filtering (elimination of ponconsequential alarms, gathering, cog;relatlve alarms)

Severity + Y. Event ID
| e MUT_LOS 2026-05-11 15:20:00 0-subrack-12-G3DAPXF-15(LINLOUT)-OTS:1
G 1:s MUT_LOS 2026-05-11 15:20:00 0-subtrack0-22-G3DAPXF-15(LINLOUT)-OTS:1 Q
G 13540 CPW_OMS_SEGMENT_DEG 2026-05-11 15:15:55 Node=1 '4 TE LinkiD=0x93 (NBO
e 12038 CPW_OMS_TEL_DEG 2026-05-11 15:20:01 Node=1 4,TE LinkiD=0x93 (nBot
I 20> CPW_OMS_TEL_DOWN 2026-05-11 15:20:00 Node=1 7,TE LinkiD=0x6a F I
[ - JRPERN CPW_OMS_TEL_DOWN 2026-05-11 15:20:00 Node=1 6,TE LinkiD=0xa3 NBOT ‘
[ REDE CPW_OTU_TEL_DOWN 2026-05-11 15:20:00 Node=1..._.._.._5TE LinkiD=0xa0 (N
L = [P T A AAAs A 4e ar A AL A am st 4% AR ARV 40 I ATAL S ~
Total rows: 126; Total records: 133; Selected rows: 0 I Tere |




Data Collection & Alarm filtering: Optical Power Fault (A)

For optical power fault, the system automatically collects alarm data and adaptively generate dynamic data-collection
policies for related logs, configurations, and real-time performance metrics based on changing network conditions.

o iMaster NCE

Template Management .,

Single-wavele
Single-wavele.
Single-wavele
Single-wavele.

Main optical po

[ Operaton Category * Name *
> O v&@ -+ Optical Power
> O v& @ - Optical Power
> O v&® -+ Optical Power
> O v&® -+ Optical Power
> O v&® -+ Optical Power
v [ fvee=
Details SPAN_LOSS_UPPER_GAIN,SPAN_LO:!
AlarmTopo Affected Services Comments

Device Type +
OptiXtrans E9612
OptiXtrans E9612
OptiX OSN 1800 V
OptiX OSN 9800 U16
OptiX OSN 9800

Historical Incidents

Device Name +

¢

t
'
'
'

Opticdl power fault t

S_EXCEED_EOLOptical Power Jitter Alam\;ROOYICoCaX p

Details
IN_PWR_LOW:ROO"
IN_PWR_LOW.ROO'
IN_PWR_LOW:ROO"
IN_PWR_LOW,RX_P
SUM_INPWR_LOW.(

SPAN_LOSS_UPPEF__

Incident Logs

Incident Settings

~187-P
RR.RO
—-.- _EXCE

[ >C )
BN

Acknowledgmen.

© Unacknowle.
© Unacknowle.

© Unacknowle
© Unacknowle

© Unacknowle.

© Unacknowle

[ > )
L]

/i

¢ Clearance Status +
4 Uncleared
4 Uncleared
2 Uncleared
4 Uncleared
4 Uncleared
& Uncleared

E

(2]

AutoRefresh () <

Occurred On =

2026-05-13 13:42:07
2026-04-29 09:59:10
2026-04-16 17:06:41
2026-04-15 17.31:12
2026-03-26 19:47:15
2026-03-26 11:04:16

Serial Number +
1775750722469
1775750722470
1775750690211
1775750689862
1772702455029
1772702454277

Events *

1
1
1
2
18
7

z ' Q € Day

Comments

& ® @ «
Export
Occu )
2
1
1
1
2
1

Critical
I Major
Minor
Warning
Normal

Root Alarm

& <

O a a 180% -

aiam List oo ol @ FM._filtE@ring (elimination of nonconsequential alarms, gathering correlative alarms)

Severity + Y. Event ID

S e m
D 13529

Minor 13649

‘‘‘‘‘

Total rows: 21; Total records: 23; Selected rows: 0

)

Name 3

Optical Power Jitter Alarm
SPAN_LOSS_EXCEED_E.|
SPAN_LOSS_UPPER_GAIN
CPW_OMS_SEGMENT_DEG

ATWAL AVIS AFALIEMT NEA

Alarm Source

Occurred On 3

2026-03-26 11:04:16
2026-03-26 11:05:13
2026-03-26 11:05:01
2026-03-26 11:05:09

o e P PIP

Description
port=¢
0-subl
0-subl
Node:

-B-Shelf0-10-G3DAPXF-1(R_IN)-OTS=1

F-15(LIN/LOUT)}-OTS:1
F-15(LINLOUT)}-OTS:1
E LinkiD=0x93

o an Aen

¥

Operation
B0
(NP0
NP0

~



Data Collection & Alarm filtering: Client Side Fault (B)

For client side fault, the system automatically collect alarm data, and automatically trigger accurate collection of related

log, configuration, real-time performance data etc., based on pre-defined rules.
Pre-defined rules

ETH_LOS -> Physical Port Down(BASE) () Enabled Signal loss, causing related port physical down
Masking Rules - ) ; . -
ETH_LOS -> Physical Port Down(Entity) ‘:) Enabled Signal loss, causing related port physical down
Intermittent/Toggling Rules ETH LOS -> Virtual Device Port Down ‘) Enabled Signal loss, causing related port down
Aggregation Rules Entity Removed -> Link Down nable; n interface on a board is Down when the board is remove
Entity R d -> Link D Enabled An interf. board is D I he board i d
IN_PWR_HIGH_ABN -> IN_PWR_ABN ‘) Enabled The input optical power is excessively high, causing the input optical power is asbnormal

Correlation Rules

Client side fault type

& O vee- - |Client—Side Client-side line..Al OptiX OSN 1800 V Pro NE(9-217) ETH_LOS;ROOT/Intelligent Optical Module Test € Unacknowle... 4 Uncleared 2025-10-24 17:10:20 1772702452708 1 I 1

Details: ETH_LOS;ROOT/Intelligent Optical Module Test

AlarmTopo Affected Services Comments

& Critical
W24 I Major
Minor
Warning
Normal

Root Alarm

g @ a 100% -

Alarm List Click on the topology map to filter alarms for the selected network element
Severity * Y Event ID Y. Name 2 Y- Alarm Source Y- Occurred On % Y. Description Y. Operation
Minor 235 ETH_LOS N 2025-10-24 17:10:20 0-subrack-11-B1EG10-3(PORT-3)-MAC:1 AT

Total records: 1 (D 0 @



Data Collection & Alarm filtering: Line BER Fault (A)

For line BER fault, the system automatically collects alarm data and adaptively generate dynamic data-collection policies
for related logs, configurations, and real-time performance metrics based on changing network conditions.

Template Management -, Auto Refresn (I <o

[  oOperation Category * Hame + Device Type Device Name + Details Acknowledgmen... ¥ Clearance Status +  Occurred On = Serial Mumber + Events + Comments Occu... ¥ (©
3 0 -/ &&=+ LineDegrade Line signal fail...  OptiX OSN 9800 U32 OTU2_SSF,ROOT/RCA/9S @ Unacknowle... A Uncleared 2026-03-10 10:21:19 11 1 |4 - 1
3 0 -/ &&=+ LineDegrade Line signal fail... OptiX OSN 9800 U32 OSUFLEX_PM_SSF;ROOT/RCAMSS @ Unacknowle... A4 Uncleared 2026-03-10 10:21:12 1 D (1 - 1
3 0 -/ &&=+ LineDegrade Line signal fail... OptiX OSN 9800 U32 OSUFLEX_PM_SSF;ROOT/RCA/MSS @ Unacknowle... A4 Uncleared 2026-03-10 10:21:12 1 1 1 - 1
S 0 /& e =+ LineDegrade Line signal fail... OptiX OSN 180011 E 0OTU2_SSF,ROCOT/HDF-187-PHY @ Unacknowle... A4 Uncleared 2026-03-07 17:12:41 1 D (1 - 1
S 0 -/ &e - LineDegrade Line signal fail... OptiX OSN 180011 E 0ODU1_PM_SSF,ROOT/HDF-187-PHY @ Unacknowle... A4 Uncleared 2026-03-07 17:12:40 1 B |1 - 1
5 0 /&G -~ Line Degrade Line signal fail... OptiX OSN 180011 E 0OTU2_SSF,ROCOT/HDF-187-PHY @ Unacknowle... A4 Uncleared 2026-03-07 17:12:37 11 0 |4 - 1
> O &6 - Line Degrade Line signal fail... OptiX OSN 180011 E OTU2_SSF,ROOT/HDF-187-PHY @ Unacknowle... A4 Uncleared 2026-03-07 17:12:37 1 ) 1 - 1
> O e -- Line Degrade Line signal fail... OptiX OSM 180011 E OTUZ2_SSF,ROOT/HDF-187-PHY @ Unacknowle... A4 Uncleared 2026-03-07 17:12:36 1 1 1 - 1
R O v - I Line Degrade Line signal fail... I OptiX OSN 9800 M24 OTU4 SSF,ROOT/Co-Cable @ Unacknowle... A4 Uncleared 2026-03-07 10:30:12 1 7 1 . 1
Detalls:  OTU4_SSF;ROOT/Co-Cable L| ne B E R fa u |t type
AlamrmTopo Affected Services Comments
£ & b i
g Critical
Major
Minor
Warning
Normal
Root Alarm 9

O @ @ 100% -

Alarm List ceon e oy o s semsrsscsen. A lAFMN filtering (elimination of nonconsequential alarms)

Severity & ) Event ID ¥ Mame % A Alarm Source ¥ Occurred On %  # Description ¥ Operation

P Emng e 13201 OTU4_SSF 2026-03-07 10:30:12 0-subrack-2-S9N402L-1(IN1/OUT1)-0OCh: 1-OTU4: 1 nla




Data Collection & Alarm filtering: Power & high temperature Fault (A)

{ v v v

For power & high temperature fault, the system automatically collects alarm data and adaptively generate dynamic
data-collection policies for related logs, configurations, and real-time performance metrics.

[[] Operation Category +

O & - PowerEnviron...

O v&@ -+ PowerEnviron...

O @& @ -+ PowerEnviron...

O ve®- - I Power Environ...
Details:

AlarmTopo Affected Services

A

Name ~

Device temper...
Device temper...

Device temper...

Comments

Device Type +

OptiX OSN 9800 U16
OptiX OSN 9800 M24
OptiX OSN 9800 M24

Device temper,.l OptiX OSN 9800 M24

AMBIENT_TEMP_OVER,TEMP_OVER:ROOT/ASRIQﬁWe r & h ig h te m p e rat ure fa u It typ S

Alarm List Click onthe topology map to filter alarms for the selected network element

Severity ¢

I 1370
I 17+
I 230

Y. Event ID

ez
I 2
——E

7.

alarm filteri

Name 3 Y.

Device Name +

ng gelimination of nonconse

ource

AMBIENT_TEMP_OVER
DEV_BASE_DATA_DIFF
SUBRACK_ID_MISMATCH
TEMP_OVER
TEMP_OVER
TEMP_OVER

Details

TEMP_OVER;ROOT/HDF-187-PHY

AMBIENT_TEMP_OVER,DEV_BASE_DATA_DIF..

AMBIENT_TEMP_OVER,TEMP_OVER:ROOT/A..

AMBIENT_TEMP_OVER,TEMP_OVER:ROOT/A..

A {

Occurred On <

2026-02-06 16:27:25
2026-02-06 16:28:34
2026-02-06 16:26:32
2026-02-06 16:26:33
2026-02-06 16:26:32
2026-02-06 16:26:32

Ack

€ Unacknowle...
€ Unacknowle...
€ Unacknowle...

€ Unacknowle...

quen

v c Status ¥  Occumed On + Serial Number ¥ Events + Comments
¥ Uncleared 2026-04-22 23:29:08 1 b [2 -
% Uncleared 2026-03-02 17:52:56 1 ) |2 -
% Uncleared 2026-02-06 16:28:36 1 1" -
% Uncleared 2026-02-06 16:26:32 1 1" -

tial alarms, gathering correlative ala

Description

0-subrack
0-subrack-71-G1CXP-OTHER
0-subrack-103-G1EFI-OTHER
0-subrack-106-G2PIU-OTHER
0-subrack-100-G2PIU-OTHER
0-subrack-101-G2PIU-OTHER

rms

eratio

Op

DA

bR

g

)

Critical

Major

Minor
Warning
Normal

Root Alarm o

@ Q 100% -



Fault prediction and risk identification

Cognitive Service Weigh . .
. . uestion V Option A V Option B V Option C Option D
Activities| capability t Q o . o P
The system provides real-time
. . . . The system
. The system provides real-time detection and analysis of . .
How does the system support prediction ) . . . . manually identify
. I ) detection and analysis of network risk network risks and their L
Fault of faults, automatic identification of risks? . o The system potential risks based
. . and automatically generates accurate | potential impacts, based on . - .
Awarenes| prediction e.g. the system predicts the OTS ) . . . manually identifies on human expertise
) 15% . and unambiguous prediction and policies. The resulting L -
s and risk performance degradation trend; the . . L ) potential risks based and auxiliary tools
. - \ o . impact reports based on self-learning |predictions and impact reports . . .
identification system identifies the service . . . . . on pre-defined rules. ((e.g., Optical Time-
. L intelligent models, without the need | may present multiple possible .
active/standby route sharing risk. , . Domain Reflectometer
for human intervention outcomes, and may need
. . (OTDR)).
human confirmation.

Equipment

Communication

Environmental

Board/Module Fault

Line Interruption

Optical Power Fault

Client Side Fault

Line BER

power & high temperature

C

A

A

C

A

B




Fault prediction and risk identification: Board/Module Fault (C)

For board/module fault, through the system manually identifies potential risks based on pre-defined rules.

o iMaster NCE

Physical Topology WDM Performance

¢ H v =

£ Pnysicail Root
=13 vemosILE
[F][ ] asva
[E] g3 comerent
FHr] 2
[.—
‘ $

~n

) - NS
M w W~

IHEEEEREEE

|

HEHHEHNEHEME

L OC

A H A dHZz O >

®

]
1

U
T

-

Topology Monitor Configuration Service Maintenance Resource System Security

Current Performance Data History Performance Data UAT erformance Threshoid-Crossing Record

Monitored Object Filter Criteria  All

28 Q @oay R OO

| About

Monitor Period © 15-Minute 24-Hour
[From: |2026-05-07 20.42:13 i 5T T0:/2026-05-1520.42.13
r Performance Event Type Display Oplions

RS Bit Error(B1) [Optical Supervisory Channel Bit Error Laser Bias Current

Ended
MS Bit Error(B2) Bit Eror on the Optical Transport Section Optical data segment bit error
Working Temperature TCM Performance Others Not Ended
Select All | Select None
Monitored Object - | Performance Event - Monitor Period ‘ Start Time ~ End Time ~ F Value of Th Crossing

Collect hardware-related performance indicators based on the
preset template, manually analyze the change trends, and identify
fault risks.

No. 0, Total. 0, Selected. 0, Update al. 2026-05-14 20.49.37

Filter by Template Query Print &



Fault prediction and risk identification: Line Interruption Fault (A)

OTN Primary & backup paths co-cable risks online detection Al mode

Feature Extraction

Ph Fiber

Al Algorithm

Optical Cable

input
Backup Path | | £
OTDR Convolution Eeatiire
T il \m I ull
uw“;w,‘a“‘ D HMCWM

OTDR + SOP + Fiber Attenuation CNN Neural Network + ResNet

8-

co-cable Result Output

Different Cables

‘ Same Cable
\

« Same-cable location
* Length
« affected services analysis

Log example of the Model Inference

2026-03-31 23:01:53,645 WARN [WaxTopic-6- CoCabIeDetect\onConsumer][c.h.s.c.s.CoCabIeSerwce 135] proceschCab\eResuIt addGrouplnfo=[SlaFiberGrouplInfo(id=36,
prccessType i aF\berUuld 5&)20:1098{333481: 833a- 1060 958e, aFlberFuIIName null, bFlberFuIIName null,

2026-03- 31 23:01:53, 894 WARN [WaxToplc-ﬁ CoCabIeDete T = abreResult addSIaEventBoLlsl [SIaEventBo(ld Gdasaedd-
d08d-443f-bf55-433ab088abff, eventld=10305, groupld=10305, renantld— uII domaln—OTN status=0, arnveT:me nuII occurTime=1744077182000, clearTime=0, csn=null,
severity=2, eventValue=null, name=Fiber Co-cable/trench, sourceObjType=LinkPair, sourceObjld=b29f8246-b43f-4e2f-96a1-b977f38b49ab,49e57460-
ebd3-407a-9¢7-4147910587dd, sourceObjName=Igyn2 98m1-Igyn2 98m3-0TS-2637,Igyn2 98m1-lgyn2 98m3-0TS-2638, description=null, sourceSystem=coCahleDetection,
sourceCsn=null, suggestion=You are advised to optimize service routes. If the current topology cannot meet active/standby separation requirements, you are advised to
optimize the network topology or reconstruct the routes of the same pair of SRLG fibers., extendData={"aFiberResld":"6fb2d0e8-
c33a-481c-833a-1060787d1252","bFiberResld":"e94231b5-
a8bc-4cdd-9283-8d223a6e958e”,"coCableDetectld":36,"coCableDistance":3.0,"coCable Type ":[101], jJumpObjName":"[\"lgyn2 98m1-lgyn2 98m3-0TS-2637\"\"Igyn2 98m1-Igyn2
98m3-0TS-2638\"]","problemType™:"Srlgld:--","protectOtsLink":{ layer":"OTS","linkOrConnectionName ":"Igyn2 98m1-lgyn2 98m3-0TS-2637","linkOrConnectionUuid":"b29f8246-
b43f-4e2f-96a1-b97738b49ab","overlapTrails™:[],"sinkPort":{"diagnoselnfo™:"The Co-route passes a same network
element.”,"logicalld™:"167772885","neld":"2ef9c523-0b92-4264-9bd0-b0102afbce62","neName":"Igyn2

98m3","portld™" 15" "serviceOverlapTrailsRelationList™[],"shelfld™:"1","slotld":" 18", "uuid":"db4a7a1f-8020-43c3-97bb-f1 84cefebbfe '}, "srcPort™{"diagnoselnfo™"The Co-route passes
a same network element.”,"logicalld™:"167772844" "neld":"83c02ac3-d2aa-4354-80d0-e4a5db702a%b","neName":"Igyn2

98m1","portld™:"15", "serviceOverlapTrailsRelationList™[],"shelfld":"0","slotld":"22", "uuid":"3bbaecf2-e823-4406-adf7-
c843e88379a4"}),"protectSourceDistance ":2.0,"srlgld":"", "trailLevel":"OTS,0TS", "workOtsLink":{*layer":"OTS", "linkOrConnectionName ":"Igyn2 98m1-lgyn2 98m3-
0TS-2638","linkOrConnectionUuid":"49e57460-ebd3-407a-9c7f-4147910587dd","overlapTrails™([],"sinkPort":{"diagnoselnfo™:"The Co-route passes a same network
element.”,"logicalld™:"167772885","neld":"2ef9¢c523-0b92-4264-9bd0-b0102afbce62","neName":"Igyn2
QBmS","por‘:Id":"‘l5',"serviceOverlapTrailsRe\ationList':ﬂ,"she\ﬂd':'D","slotld':'Zd','uuid';'caSSdBES—QQ?c-d-Eﬂ-hcE6—2fd25328dEdd"),'srcport':{'diagnoselnfo‘:'The Co-route
passes a same network element.”,"logicalld™:"167772844","neld":"83c02ac3-d2aa-4354-80d0-e4a5db702a%b", "neName":"Igyn2

98m1","portld™:" 15", "serviceOverlapTrailsRelationList™[],"shelfld™:"0","slotld":"24", "uuid":"e 24b81c9-c025-4bbc-9d 1a-abd8fb47d7cf"}}, "workSource Distance ":1.0}, timeld=null})],
updateSlaEventBoList=[]

Line Interruption related network risk analysis:
caused by one-time line interruption fault at the co-cable location risk is
automatically identified by the NMS.

Fiber Co cableitrench

mco cable risk

the 1+1 client service’s interruption

Location % Number of Issue Objects 7 Number of Affected Services 1\ 7 Ocew Time %V Suggestion Operation
' 20280513 1326.05 -]
Affectéd service
p— co-cable detail view
° °
—
° ]
Q & o & o @
gured Bandwidth & altabity Level Service Issues.
< sit vm NS TR, 125.000Mbps Avallability (3)
: et e Lskef e .. @ secv raroton (3
) Performance Deterioration
o
- locate the deterioration cause View Detalls
& = 5 © coroute
Service impact s i e S o
! —P current topology cannat meet active/standby
¢ reports et v S v
e ‘ = Baodvidth (1)
\“"o._ 2, © Ber
@ .
Service Risk identified: the e — b
. . < - routes View Detais
, active/standby trails co-cable. W »
\ a l i o |2

Last day



Fault prediction and risk identification: Optical Power Fault (A)

For Optical Power fault, the system provides real-time detection and analysis of risk and automatically generates accurate and

unambiguous prediction and impact reports based on
Al model
_ | Multi-dimensional subhealth Service KPI evaluation
evaluation model result
Health evaluation I > m  Healthy
KPI time ] module ®  Subhealthy
sequence [ _ = Fauly
] —> ®  Hourly warning
[ | Daily warning
—)[ ] . ®m  Weekly warning
i Subhealh = i o
| evaluation L %
module
B| _ y L e

The fiber attenuation data is real-time collected and analyzed by the Al model.

Log ex

ple of the Model Inference

= Prediction result and a 99’ confidence value
is give out.

Al models.

C

Subhealthy

Fiber Health Status Trend

Fiber Attenuation Trend

To be processed 3

AO2BXM | 40282KM

Q- =

@

2026-05-14

Then OTS’s degrade risk(fiber
attenuation loss) is identified.

degradation trend

accurate prediction of the OTS

The services impact are analyzed by

OTN quality assurance model.
Fiter Name Fies Souce Fiber Sk Heath Statis ) v Qccumence Tame ) liters Jterlocsing ¥ CamedOChs  Totd OChRake Aosed er. | Processing Sts
sie-ste-D-Shelf-9630...  site-B-ste-B-Shefit-10-630. 06-06-14 052500 Not Supported 1 100.00 Goit's

Total records: 1

Remats



Fault prediction and risk identification: Client Side Fault (C)

For client side fault, the system collects tributary card’s performance indicators based on pre-defined rules, manually
analyze the change trends, and identify fault risks.

«f iMaster NCE Topology  Monitor  Configuration  Service Maintenance  Resource  System  Securily 28 Q Goay O @
Physical Topology WDM Performance X oo -:f]
Lt H e = IE v rent Performance Data | History Peﬂo:mance Data UAT  Performance Threshold-Crossing Record

- Object Filter Criteria All
Hw ) & Monitor Period © 15-Minute 24-Hour
aimk m | Performance Event Type Display Options
i] v Coumt | RS Out-of-Frame Count Optical data segment bit error Optical Supervisory Channel Bil Error
ﬂ 4 : 9.0 RS Bit Error(B1) MS Bit Error(82) Bit Error on the Optical Transport Section Diepiay coroData
u u SheH0(1-ORTAK) Al Pointer Justification TU Pointer Justification FEC Performance
1-¥36220 TCM Performance VC4 Path Error(B3) Other Errors Display Continuous Severely Erored Seconds
| 2-v5T404 Pre_d efl ned ru Ies Select All| Select None
|| 16-v36220
Client side L@F’d Monitored Object T Perormance vent [ r [ Stefime~ Value MAX [ VeweR~ i Value MIN [
10-52N504 \ O-SNelfd(GEMLIK-1-A)-1-12F . BOTEMPCUR(Celsius) 15-Minute 2026-05-14 21:00:00 3240 3240 3240 valid
— \ 0-ShelfO(GEMLIK-1-A)-1-12F . SUMIOPCUR(dBm) 15-Minute 2026-05-14 21:00:00 650 650 650 valid
= \ 0-Shelfd(GEMLIK-1-A}-3-120 . BDTEMFCUR(Celsius) 15-Minute 2026-05-14 21:00:00 34.00 34.00 3400 Valid
= s \ O-Shelfo(GEMLIK-1-A}-3-120... SUMIOPCUR(dBm) 15-Minute 2026-05-14 21:00.00 030 -0.30 030 Valid
28-STNS02 \ O-ShelfD(GEMLIK-1-4)-3-120... SUMOOPCUR{dBm) 15-Minute 2026-05-14 21:00:00 1270 1270 1270 valid
[ 29-S7N502 \ 0-ShelfD(GEMLIK-1-8)-3-120.. SUMIOPCUR(dBm) 15-Minute 2026-05-14 21:00:00 -150 -150 -150 vaid
] 30-S2N502 \ 0-ShelfO(GEMLIK-1-A)-3-120. WCVCUR(mA) 15-Minute 2026-05-14 21:00:00 574.00 57400 57300 valid
7| 31-S2N502 \ 0-Shelf0(GEMLIK-1-A)-3-120... CCVCUR(mA) 15-Minute 2026-05-14 21:00:00 91.00 88.00 88.00 Valid
32-S2N504 \ 0-ShelfO(GEMLIK-1-A)-3-120... BCVCUR(UA) 15-Minute 2026-05-14 21:00.00 22597.00 22529.00 22462.00 Valid
S \ O-Shelfo(GEMLIK-1-A)-3-120... EDTMPCUR{Celsius) 15-Minute 2026-05-14 21:00.00 26.00 2590 2550 valid
= \ O-SheltD(GEMLIK-1-A)-3-120... SUMOOPCUR(dBM) 15-Minute 2026-05-14 21:00:00 18.40 18.40 18.40 vaid
- \ 0-Shelf(GEMLIK-1-A)-3-120.. EVOAATTNCUR(dB) 15-Minute 2026-05-14 21:00:00 050 050 050 valid
LI}:z20e0excs \ O-ShelfD{GEMLIK-1-A}-4-13.  BDTEMPCUR(Celsius) 15-Minute 2026-05-14 21:00.00 3810 38.00 38.00 Valid
|| T3-utucxes \ O-Shelfo(GEMLIK-1-A}-4-13..  ICTMPCUR(Celsius) 15-Minute 2026-05-14 21:00.00 4330 4320 4320 Valid
| 74-U1UCxCS \ O-SNeltD(GEMLIK-1-A)-4-13..  SUMOOPCUR(dBM) 15-Minute 2026-05-14 21:00:00 0.20 020 020 vaiid
] 75U1UCKeS \ O-ShelfD(GEMLIK-1-A)-7-MC.  BOTEMPCUR(Celsius) 15-Minute 2026-05-14 21:00:00 3330 3320 3320 valid
— 76-U1UCXCS \ 0-Shelf0(GEMLIK-1-8)-7-MC. PCLSWLCUR(nm) 15-Minute 2026-05-14 21:00:00 152916 1529 16 152016 Valid
e S \ O-Shelf0(GEMLIK-1-A}-7-MC.. PCLSSNCUR(dB) 15-Minute 2026-05-14 21:00:00 -60.00 -60.00 -60.00 Valid
RO \ O-ShelfO(GEMLIK-1-A)-7-MC... PCLSWLOCUR(nm) 15-Minute 2026-05-14 21:00.00 0.00 0.00 0.00 valid
o \ O-SheltO(GEMLIK-1-A)-7-MC.. PCLSOPCUR(dBM) 15-Minute 2026-05-14 21:00:00 -60.00 -60.00 -60.00 vaiid
PN \ O-SeMO(GEMLIK-1-A17-MC. PCLSWLCUR(nm) 15-Minute 2026-05-14 21:00:00 152955 152955 152955 vaiid
| 81-V2FAN \ 0-Shelf0(GEMLIK-1-A)}-7-MC. PCLSSNCUR(dB) 15-Minute 2026-05-14 21:00:00 60.00 -60.00 -60.00 Valid
92-VZFAN \ O-Shelf0(GEMLIK-1-A)-7-MC.. PCLSWLOCUR(nm) 15-Minute 2026-05-14 21:00:00 0.00 0.00 0.00 Valid
D3_V2FAN \‘ r\_shqmn:;yl lV.‘.AL7.l!I' B QN0 184 ARm 1R__ll”\n'ﬂ 'll\')ﬂ._ﬂ‘.“ AN U] .R,»ﬂ nn tﬁﬂ nn RN N0 akif
Elw N N 3
’’’’ No. 0, Total: 2595, Selected 0, Update at: 2026-05-14 2102 31
Hl[w )
'T] COw ) = Filter by Template Query Reset Print



Fault prediction and risk identification: Line BER Fault (A)

For Line BER fault, the system provides real-time detection and analysis of risk and automatically generates accurate prediction and

impact reports based on Al models.
Al model
Then OCH’s power sub-health risk is identified and the NMS gives a
_ Multi-dimensional subhealth Service KPI evaluation . . N
evaluation model resut prediction when it becomes fault.
Health evaluation I > m  Healthy
KPI t. T mOdUIe - SUbheanhy OCH HEALTH STATUS TREND -
sequence H o . Fauly Forward sub-health risk :
] — ®  Hourly waming
[ | Daily warning
] . [] Weekly warning
[ | Subhealth o sl
| evaluation L %
module Ber [ Oyaue i i
ﬁl—l | S Forward Q VALVJE TREND accurate predICtlon Of Eh,aerCmH
The OCH performance(optical power/Q value etc.) is real-time collected and Q value trend
analyzed by the Almodel. W S S S S e
Log example of the Model Inference i

Netwurk-wide OCh Health Statistics Network-wide OCh Processing Status

The services impact are analyzed by
-..OTN quality assurance model.

NE(B-106}SnoM0-14K1UN. NE(B-102)Snet0-14KIUN.  Two-way 1544 921194 050

~Prediction result and a ’99’ confidence value
is give out.




Fault prediction and risk identification: Power & high temperature Fault (B)

The system support to monitor the temperature changes of the equipment in the selected field within the
selected date range.

The temperature profile comparisons can be made via graph.
Based on this analysis, the high temperature risk is predicted.




Fault identification & Impact analysis

Cognitive| Service Weigh . . . . .
Activities| capability R Question V Option A Option B Option C Option D
The system can automaﬁcally identify The system can automatically Faults and impact
faults and subsequent impacts based |. .
. . ) identify faults, and subsequent need to be manually
Fault on intelligent models, leveraging real- | . . . . . o
. e . . . i impacts based on policies, | The system identity faults | identified based on
.| identification How does the system support fault time multi-dimensional service (e.g. ) . . .
Analysis 10% . e . . . leveraging physical topology, | and subsequentimpacts | human expertise or
& Impact identification and impact analysis? OTN Client, Eth over OTN, Eth over |. L . .
. T inventory data, timelines, and |based on pre-defined rules.|through the execution
analysis SDH, SDH) topology, timelines, and . .
. . alarm correlations, and may of manual written
alarm correlations without human . .
. . need human confirmation. procedures.
intervention.
Equipment Communication Environmental
Board/Module Fault Line Interruption Optical Power Fault Client Side Fault Line BER power & high temperature
A A A A A A




Evidence: Root Cause Alarm Identify and Services Impact Analysis Based on Al Models

Fault Propagation Graph Model OTN quality assurance Model
Four layers-three dimensions service impact analysis, Each type of indicators provides the current

P+ in total, including + experts and | glacithmnining status, fault/risk cause, and handling suggestions to support SLA assurance.
|A1arm 1 Alarm 2 Source
|MUT7LOS MUT _LOS Expert S
MUT LOS R LOS Expert _ —_ .
R _LOS 0TU_SSF Expert " ———
0TU_SSF 0TU_BDI Expert : 0™ 0 0 0 . > =] —
RMT_DEV_POWER_OFF MUT _LOS Graph Neural Network oo - T T —
_______ °r 4 och interruptions by the time
MUT,LO L = 7
R LOG 0 0 % MPT ot alarm /s 4 *,erwces affected ,\
- RLOS e R_LOS , R LO ST ey R —
o5 _g g - 4 | B ———
ore-8Dl o QTY_BDI OYU_BDI :
ODU_P@_SSF 'ODU_PM(HSF 4 \ Y — ——c
) ODU_PM_SS = &
Fault Propagation o ] :
Diagram Main-optical-path failure . . . . = 2 ¥ g
A B = of B * A @ 4 layers-3 dimensions fault/risk detail service impact that can be |
LA s H o C @ statistics exported
D E % % . E p 1 2 .::
F onc au F Signal deterioration L o
Correlation Grouping - > > Identifying Root Causes “ o
Root Cause Inference Log Example of Alarm Propagation Graph Model The system generates service impact analysis by the quality assurance model, for example:

. Root Cause Stag
21 INFO.- rOugab eare et cause IdaneHicatloy panding al

count: 11, incldantCan: 1781054369151

[ One co-cable risk is automatically detected.
ilene e d P026-04-23 04:00:55,522 WARN [synchronize][asyncTaskPool-35743-synchronize][c.h.s.c.s.CoCableService 134] processCoCableResult addGrouplnfo=[SlaFiberGroupinfo(id=1348,

=0 brocessType=0, aFiberUuid=11202e70-4ade-4934-8981-0c3720e75d42, bFiberUuid=5e149f09-db76-46f1-a04a-c57dad4eb4af0, aFiberFullName=Fiber Name:[f-15),Source

iohi 25 oramastion waieht 12 Port:[(VITRO1-HSAPS-001-NCR1794)~(Shelf1-4-11SFIU-1(TO MANDA))],Sink Port:[(PARCRO-HSA V-004-NCR435)-(Shelf0-1-F1DSFIU-4(ELINET/ELINE2 FAC VITRO))],

bFiberFullName=Fiber Name:[f-3],Source Port:[(GTPIO2-HSUPS-001-NCR520)-(Shelf1-8-11SFIU-1(LINE1/LINE2))],Sink Port:[(PARCRO-HSA V-004-NCR435)-(Shelf0-1-

F1DSFIU-1(WLINET/WLINE2 FAC GTPIO2))], riskLevel=0, endTime=null, exceptionReason=null, aSrcDistance=2.4, bSrcDistance=1.5, coCableDistance=3.0, licenseEnableStatus=1),

SlaFiberGrouplnfo(id=539, processType=0, aFiberUuid=14c7c086-13aa-4882-a30c-8105b856bd 18, bFiberUuid=5e149f09-db76-46f1-a04a-c57dadeb4af0, aFiberFullName=Fiber

Name:[GTPIO2-HSUPS-001-NCR520-f-158],Source Port:[(GTPIO2-HSUPS-001-NCR520)-(Shelf0-6-11SFIU-1(LINE1/LINE2))],Sink Port:[(VITRO1-HSAPS-001-NCR1794)-

(Shelf0-6-11SFIU-1(TO PARC ROYAL))), bFiberFullName=Fiber Name:[f-3),Source Port:[(GTPIO2-HSUPS-001-NCR520)-(Shelf1-8-11SFIU-1(LINE1/LINE2))],Sink Port:[(PARCRO-

SITTTRARAGIE0 path sount 2 shenast dmanee 2 HSA V-004-NCR435)-(Shelf0-1-F1DSFIU-1(WLINE1/WLINE2 FAC GTPIO2))], riskLevel=0, endTime=null, exceptionReason=null, aSrcDistance=2.4, bSrcDistance=1.5,

T Ao 00 Ao 007 prienity 80 coCabIeDlstance 3.0, licenseEnableStatus=1)]

2026-06-13 1521550.800 - [idantify-2] -
# === Cross.NE Complex Fault Ldantif

Y B
["56feae56- 019a-4973 8a84-a19cfde91e9c¢”,"5abdaef2-5e35-11eb-9169- fa163999a942' '5a9?1 21b-9bad-11ec-9768-fa163ecae83d","5a%eb56f-5e35-11eb-9169-
rail Path Filtaring ° fa163e99a942","5849c980-c33b-11ec-9768-fa163ecae83d","5849¢97d-c33b-11ec-9768-fa163ecae83d","58fb12¢cc-ch95-4f5¢-957a-6d3a6f6d0fd0", "5ad248a7-5e35-11eb-9169-

iax¥agsb Top filtering completed. retained alarm count: 2

I trace paths, pat
200

£451CPW_GMS_TEL DOWNI - atched Trai ath OTSTRAIL-2028.08.08 101645 - 52 v sath angih: 3 fa163e99a942","57fd988f-986¢-11ec-9768-fa163ecae83d","5aaff2b5-5e35-11eb-9169-fa163e99a942","5a9231ad-5e35-11eb-9169-fa163e99a942","5ad2489%e-5e35-11eb-9169-
e et fa163e99a942","5aaff297-5e35-11eb-9169-fa163e99a942","5ae 13c37-5e35-11eb-9169-fa163e99a942","5849¢c98f-c33b-11ec-9768-fa163ecae83d","5a8427d5-5e35-11eb-9169-

CreaTe [172103436m151)
prel. mction

CREATEL status : [NIT) incidentCan 17610543691 S1), alarms - [F79874.770675 7798767 79877.779881 779871,770882.770672.T9873, 79843TTOBAT] roasAlarme - [779882] hashey - [Wk1 78105436315 1] fa163e99a942","5a9eb5f7-5e35-11eb-9169-fa163e99a942","5a84a05f-cd6a-11ea-bd5c-fa163e99a942","5a073e3d-7825-4d0a-b454-d9fbe09f6be 1”,"5a923 1cb-5e35-11eb-9169-

o 4n{780324) isClaaraclflas}. aiss Time[1781335467000) modnlNE =167773035], domain{OTH, alarmiiame[CPW_OMS SEGMENT_DEG) alarmid(13540) fa163e99a942","5a742288-5e35-11eb-9169-fa163e99a942","5a%b5ac-5e35-11eb-9169-fa163e99a942","Saafcd2e-5e35-11eb-9169-fa163e992942","Sae13cac-5e35-11eb-9169-
O gm0 Reoor ncidant ey e scton WPDATE staus [OPENED) cidncCon 1781354359151} siars 757 ATROR 247700757987 5705777908 7507 S8R TSR 767764 TTS6AT) rotalarms - 779682 hasey  [HIT81054365081] fa163e99a942" "583¢fB6d-19bb-4d56-008e-5ef7bed5a8c0","5849c986-c33b-11ec-0768-fal63ecaeB3d","Sad2488c-5e35-11eb-0169-fa163e99a042" "Sae13c0e-5e35-11eb-9169-
NFO - amdroue s canals fa163e99a942","578e2f24-7849-482f-ad6d-91917e594767","5ae13c54-5e35-11eb-9169-fa163e99a942","587d4f32-db51-4573-b845-7f944fa60ee5"]

= The quality assurance model matches out all OTN trail
ol Root cause identified and 1.0 probability is scored. related to the co-cable fibers.




Fault identification & Impact analysis: Board/Module Fault (A)

For board/module fault, the system automatically identify faults and subsequent services impacts leveraging real-time multi-
dimensional service topology, timelines, and alarm correlations.
The analysis result is used in below “Intelligent Incident Management” feature, “Quality Assurance” feature, open API etc.

of iMaster NCE f | Historical Incidents Incident Logs Incident Overview Incident Settings tolbg kit Q &3 Day

*Incidents Generated AutoRefresh () | Export

[[] Operaton Events Serial Number = Occurred On = Crealed On + Cleared On = Category + Name < Device Type = Device Name * Details
> 0 v&® - 87 17 456 2026-05-13 14:50:23 2026-05-13 14:52:23 - I Device Hardware Optical moduie fauit I OptiX OSN 9800 M12 L LASER_SHUTR_LOS ROOT/VFA
v O vee- 128 17 35 2026-05-13 13:35:45 2026-05-13 13:40:49 - Device Hardwar Optical module fault OptiX OSN 9800 M12 ? ) LASER_SHUT.R_LOS;ROOT/VFA

Board/Module fault type

Detaiis LASER_SHUT.R_LOS;ROOTNVFMOBILE/SUBNET-1_OYMAPINAR_MEDYAPARK_SANLIURFA

AlarmTopo Affected Services Comments

Customer impacting is accounted.

Subsequent impacts to services.

Name L Level 1L Sol . Sink * Customer Remarks
(MAG 1350 CUENT GZ TKC C
(MAG 1350.. CLUENT Gz TKC
(SE2H CLIENT L/l G2 77
(SGS @ CUENT PS " ADE o
(SGS 1010. CUENT NC AD? STB181 bu devrenin yedegidir
(STB* 1333 CUENT MR TSE o
(STB ND_{ CUENT UR (= DYE 0 74
(TRC. 7933. CUENT MR G. TSE i, 685
(TSA1 301.. CLENT AD ... AKL 0.. 98
(se:. _ _ _ _ _ _ 1250. CUENT SANMEIOUL_DI_E-DHIN-3-V RILL-SUITNEUNIU | LU 1 DDL0S_F_J) FEIUDANY I_Te DB e e 86
Total records: 45 10 1 2 3 ) 5

> O V& ® 470 17 26 2026-05-13 12:38.07 2026-05-13 12:43:15 - Device Hardware Power supply fault OpliX OSN 1800 1 POWER_FAIL.GNE_CONNECT_#




Fault identification & Impact analysis: Line Interruption Fault (A)

For line interruption fault, the system automatically identify faults and subsequent services impacts leveraging real-time multi-
dimensional service topology, timelines, and alarm correlations.
The analysis result is used in below “Intelligent Incident Management” feature, “Quality Assurance” feature, open API etc.

o‘: iMaster NCE Historical Incidents  Incident Logs  Incident Settings | Féeiiigent Cockpit Q Goy At CD @ [ |
Template Management - AutoRefresh () <o [EEECIISE Clear | follow | Export
[J  Operation Category + Name + Device Type + Device Name + Details Acknowfedgmen... + Clearance Status +  Occumed On + Serial Number + Events + Comments Occu.. + ©
> O v&@ -+ Lneinterruption Single-wavele OptiX OSN 9800 M24 CHAN_LOS SPECTRA_ANALYSE_FAIL.ROOT/C... @ Unacknowle & Uncleared 2026-05-13 17:33:39 1775750722623 4 - 1
> O V@& ® -+ Lineinterruption Supervisory ch... OptiX OSN 9800 M24 IN_PWR_HIGH.ROOT/Co-Cable © Unacknowle & Uncleared 2026-05-13 15:56:27 1775750722544 1 - 1
v O vee- Majn qptical pa... OptiX OSN 9800M24 MUT_LOS:ROOT/Co-Cable © Unacknowle.. 4 Uncleared 20260511 151555 1775750719973 29 1

e wrosmomeene  LINE INterruption fault type

AlarmTopo Affected Services Comments

Affected services(as shown in previous page)

Critical
ﬁ Major
Minor
Warming
Normal
S Root Alarm ¥
g a a 180%
Alarm List Cick on the topology map to fiter alarms for the selected network element
Severity + Y. Event ID Y. Name Y. Alarm Source Y Occurred On Y. Description Y. Operation
e ] o6 MUT_LOS 2026-05-11 15:20:00 0-subra 5(LINLOUT)-OTS:1 NP
| — 1 f— I MUT_LOS 2026-05-11 15:20:00 0-subtr; -5(LINLOUT)-OTS:1 boe
Es 13540 CPW_OMS_SEGMENT_DEG 2026-05-11 15:15:55 Node=1 1kID=0x93 [NBod
[ mer 1293 CPW_OMS_TEL_DEG 2026-05-11 15:20.01 Node=1 1KID=0x93 [xBot
I 20> CPW_OMS_TEL_DOWN 2026-05-11 15:20:00 Node=1 KID=0x6a F I
[ - JRPERN CPW_OMS_TEL_DOWN 2026-05-11 15:20:00 Node=1 KID=0xa3 INB o .
[ REDE CPW_OTU_TEL_DOWN 2026-05-11 15:20:00 Node=1..._.._.___, _ _1kID=0xa0 (N0
L = [P AT L Ae AANS AR 4s arAn A L e e Ll it T BRI T ~

Total rows: 126; Total records: 133; Selected rows: 0
|7 e |



Fault identification & Impact analysis: Optical Power Fault (A)

For optical power fault, the system automatically identify faults and subsequent services impacts leveraging real-time multi-
dimensional service topology, timelines, and alarm correlations.

The analysis result is used in below “Intelligent Incident Management” feature, “Quality Assurance” feature, open API etc.
(e coon>) Q. € 0wy

« iMaster NCE

Template Management .,

[] Operaton Category + Name *
> O v& @+ Optical Power Single-wavele
> O v®&® -+ Optical Power Single-wavele
> [0 v& @+ OpticalPower  Single-wavele
> O v&® -+ Optical Power Single-wavele
> O v&® - Optical Power Main optical po
v O vee-
Details SPAN_LOSS_UPPER_GAIN,SPAN_LO!

AlarmTopo IW' Comments
Affected services as previous page.

Historical Incidents

Device Type + Device Name +
OptiXtrans E9612 3
OptiXtrans E9612 b
OptiX OSN 1800 V J
OptiX OSN 9800 U16 t
OptiX OSN 9800 '

IIX OSN 9800 M2

Alarm List Ciick on the topology map to fiter alarms for the selected network element

Severity + Y. Event ID

T
—

Minor 13649

G 13540

anran

Total rows: 21; Total records: 23; Selected rows: 0

Name Y- Alarm Source
Optical Power Jitter Alarm
SPAN_LOSS_EXCEED_E... :
SPAN_LOSS_UPPER_GAIN :

CPW_OMS_SEGMENT_DEG

ATWAL AREE BFAMIEMT NEA

Details

IN_PWR_LOW.ROO"
IN_PWR_LOW.ROO"
IN_PWR_LOW.ROQ"
IN_PWR_LOW.RX_P
SUM_INPWR_LOW.(

SPAN_LOSS_UPPEF_ _

Incident Logs

Incident Settings

=.187-P
RR:RO
... _EXCE

ODtl | Dor OD 4 §
Optical power fault type

wm
Gl

Occurred On <

2026-03-26 11:04:16
2026-03-26 11:05:13
2026-03-26 11:05:01
2026-03-26 11:05:09

AN~ AN AR sanarn

Acknowdedgmen.
© Unacknowle
© Unacknowle
© Unacknowle
© Unacknowle
© Unacknowle
© Unacknowle

,.
)

¢ Clearance Status +

& Uncleared
4 Uncleared
4 Uncleared
¥ Uncleared
4 Uncleared
2 Uncleared

Description
port=s
0-subr
0-subr
Node=

AutoRefresh () <

Occurred On =

2026-05-13 13:42:07
2026-04-29 09:59:10
2026-04-16 17:06:41
2026-04-15 17.31:12
2026-03-26 19:47:15
2026-03-26 11:04:16

Miede 44 4s smaATEE L an ALAn

Serial Numbet +

177 12469
177 2470
177 0211
177 19862
177 15029
e, 58277

“A(R_IN)}-OTS=1

7.

o
o

B e L)

Critical
Major

Minor

Warning
Normal

Root Alarm ¥

8 a a 180% -

Operation
R X
nPo1
(NP0

~




Fault identification & Impact analysis: Client Side Fault (A)

For client side fault, the system automatically identify faults and subsequent services impacts leveraging real-time multi-dimensional
service topology, timelines, and alarm correlations.
The analysis result is used in below “Intelligent Incident Management” feature, “Quality Assurance” feature, open API etc.

{ iMaster NCE

)

Historical Incidents  Incident Logs Incident Overview Incident Settings neigeeCorkgit > ) Q@ Day R

*Incidents Generated ; Auto Refresh C’ [} ; C Follo Export

[J Operation Events Serial Numbet + Occurred On + Crealed On + Cleared On + Category + Name + Device Type + Device Name + Detaits O)
b3 0 véae - 2 17 o 2026-05-13 15:31:49 2026-05-13 15:33:47 - Chent-Side Chient-side line fault OptiX OSN 9800 M24 | Idle port incident, ALM_DATA_RLC
> O vVe&e 2 17 80 2026-05-13 15:26:.04 2026-05-13 15:27:59 - Chent-Side Client-side line fault OptiX OSN 9800 M24 § ALM_DATA_RLCS ALM_DATA_T
> O vee- 2 17 74 2026-05-13 15:23.57 2026-05-13 15:25:56 - Client-Side Client-side line fault OptiX OSN 9800 U32 1 3 Idle port incident.R_LOS;ROOT/W
> 0 vo&e® - 2 17 75 2026-05-13 15:23.56 2026-05-13 15:25:56 - Client-Side Client-side line fault OptiX OSN 9800 M24 | Idle port incident;LOCAL_FAULT.F
> O vee - 1 17 30 2026-05-13 15:12:08 2026-05-13 15:14:08 - Chient-Side Client-side line fault OptiX OSN 8800 T32 / REM_SF;ROOT/VFMOBILE/SUB!
> O v&@® 2 17 28 2026-05-13 15:10:34 2026-05-13 15:112:32 - Chient-Side Chent-side line fault OptiX OSN 9800 M24 | Idle port incident,ALM_DATA_RLC
> O vee - 2 17 84 2026-05-13 15:02:44 2026-05-13 15:04.44 = Client-Side Client-side line fault OptiX OSN 9800 U32 1 3 Idle port incident.R_LOS.ROOTM
> 0 vVo&e- - 2 17 83 2026-05-13 15:02:42 2026-05-13 15:04:44 - Client-Side Client-side line fault OptiX OSN 9800 M24 | Idle port incident; LOCAL_FAULT.F
> 0 voae- - 2 17 27 2026-05-13 14:40:48 2026-05-13 14:42:47 - Chent-Side Client-side line fault OptiX OSN 9800 U32 1 3 Idle port incident;R_LOS;ROOT/VI
> O vo&e- 2 17 28 2026-05-13 14:40:46 2026-05-13 14:42:47 - Chent-Side Chient-side line fault OptiX OSN 9800 M24 | Idle port incident LOCAL_FAULT.F
v O voee - - 4 17 90 2026-05-13 14:17:27 2026-05-13 14:19:26 - Chient-Side Client-side line fault | OptiX OSN 9800 U32 E ALM_DATA_RLOS ALM_DATA_TI

Detalls.  ALM_DATA_RLOS ALM_DATA_TLOS ROOT/VFMOBILE/SUBNET-10_AVRUPA Cl | e nt S | d e f au It ty p e

AlarmTopo Affected Services Comments

Name 'L Level 1| Source 1| Sink % Customer Remarks
= - -~ 1Iw.. CUENT ES L I L 1
Total records: 1 10 1

Affected service

> O ve&® - 2 17 66 2026-05-13 14.08:38 2026-05-13 14:10:38 - Client-Side Client-side line fault OptiX OSN 9800 U32 # ALM_DATA_RLOS.ALM_DATA_T
> 0 voe® - 1 17 39 2026-05-13 13:42:20 2026-05-13 13:44:17 - Chent-Side Client-side line fault OptiX OSN 1800 A R_LOS:ROOT/NVFMOBILE/SUBNE
<

> 0 v&®- - 2 17 33 2026-05-13 13:37:27 2026-05-13 13:39:29 - Client-Side Client-side line fault OptiX OSN 9800 M24 ALM_DATA_RLOS ALM_DATA_TI



Fault identification & Impact analysis: Line BER Fault (A)

For line BER fault, the system automatically identify faults and subsequent services impacts leveraging real-time multi-dimensional
service topology, timelines, and alarm correlations.

L'

ster NCE

Template Management .

Historical Incidents

Incident Logs

The ana!xsis result is used in below ”Inteylliggnt Incident Management” feature,

Incident Overview

Incident Settings

AutoRefresh () &

“Quality Assurance” feature, open API etc.

O]

Export

[ Operason Events + Serial Numbes + Occurred On + Crealed On + Cleared On + Category + Name + Device Type + Device Name Detaits
> 0 vo&ae - - 4 17 13 2026-05-13 15:23:39 2026-05-13 15:25:41 2026-05-131 Line Degrade Line signal deteriorat...  OptiX OSN 1200 Q BEFFEC_EXC;ROOT/VFMOBILE
> O v&@® 1 17 8 2026-05-13 15:23:20 2026-05-13 15:25:20 2026-05-131 Line Degrade Line signal deteriorat OptiX OSN 1800 T BEFFEC_EXC.ROOT/VFMOBILE
> O voee® 2 17 32 2026-05-13 15:20:25 2026-05-13 15:22.23 - Line Degrade Line signal failure OptiX OSN 6800 E R_LOF.ROOT/VFMOBILE/SUBNE
> O veaee - 1 17 i 2026-05-13 15:16:25 2026-05-13 15:18:26 2026-05-131... Line Degrade Line signal deferiorat... OptiX OSN 9800 M24 T BEFFEC_EXC;ROOT/VFMOBILE
> O vee - 8 17 4 2026-05-13 14:43:48 2026-05-13 14:45:50 2026-05-131...  Line Degrade Line signal deteriorat... OptiX OSN 9800 U32 P BEFFEC_EXC,ROOT/VFMOBILE.
> O . X o XTIl 2 17 7 2026-05-13 14:09:37 2026-05-13 15:19:50 - Line Degrade Line signal fallure OptiX OSN 9800 M24 H 0DU2_PM_SSF,ROOT/VFMOBIL
> O v 1 17 7 2026-05-13 12:11:22 2026-05-13 12:13:23 - Line Degrade Line signal failure OptiX OSN 1800 G OPU2_CSF.ROOT/NVFMOBILE/SL
> O vee- 13 17 2 2026-05-13 08:42:50 2026-05-13 08:44:47 - Line Degrade Line signal deteriorat... OptiX OSN 9800 U32 P BEFFEC_EXC:ROOT/VFMOBILE.
> O vee - 4 17 2] 2026-05-13 06:47:45 2026-05-13 06:49:44 Line Degrade Line signal deteriorat... OptiX OSN 9800 M24 T BEFFEC EXC:ROOT/VEMOBILE.
v O vee: 1 17 33 2026-05-12 18:08:34 2026-05-12 18:10:38 - I Line Degrade Line signal deteriorat Iomnx OSN 9800 M24 T BEFFEC_EXC ROOT/VFMOBILY

Detalls:  BEFFEC_EXC;ROOT/VFMOBILE/SUBNET-4_KESAN_GAZIEMIR L| n e B E R fa u It ty pe
AlarmTopo Affected Services Comments
Affected service
Name 1t Level 1l Source 1t Sink % Customer Remarks
34] CUENT -1 G NT-1 77
Total records: 1 10 1

> O vo&e® 2 17 4 2026-05-12 17:10:44 2026-05-12 17:12:44 - Line Degrade Line signal deteriorat OptiX OSN 9800 M24 T BEFFEC_EXC,ROOT/VFMOBILE
> O V& 15 17 19 2026-05-12 14:09:43 2026-05-12 14:11.41 - Line Degrade Line signal deteriorat OptiX OSN 9800 M24 N BEFFEC_EXC.ROOT/VFMOBILE
> O vee - - 18 17 5 2026-05-12 13:28:08 2026-05-12 13:33:11 Line Degrade Line signal deteriorat... OptiX OSN 9800 M24 T BEFFEC_EXC:RCOT/VFMOBILE.
Yy O vee- 13 17 8 2026-05-12 13:06:41 2026-05-12 13:08:44 - Line Degrade Line signal deteriorat...  OptiX OSN 9800 U32 v - BEFFEC_EXC,ROOT/VFMOBILE.



Fault identification & Impact analysis: Power & high temperature Fault (A)

For power & high temperature fault, the system automatically identify faults and services impacts leveraging real-time multi-

dimensional service topology, timelines, and alarm correlations.
The analysis result is used in below “Intelligent Incident Management” feature, “Quality Assurance” feature, open API etc.

{ v v v

[ Operation Category +

O & - PowerEnviron...

O v&@ -+ PowerEnviron...

O @& @ -+ PowerEnviron...

0O v ®&® -+ |PowerEnviron...
Details:

A

Name ~
Device temper...
Device temper...

Device temper...

Device temper. I

AlarmTopo

Affected Services

Device Type +

OptiX OSN 9800 U16
OptiX OSN 9800 M24
OptiX OSN 9800 M24
OptiX OSN 9800 M24

Device Name +

!
b

¢

0196

Details
TEMP_OVER;ROOT/HDF-187-PHY

AMBIENT_TEMP_OVER,DEV_BASE_DATA_DIF..

AMBIENT_TEMP_OVER,TEMP_OVER:ROOT/A..

AMBIENT_TEMP_OVER,TEMP_OVER:ROOT/A..

AMBIENT_TEMP_OVER,TEMP_OVER; ROOT/AS!PI%We r & h Igh te m pe ratu re fa u It type

Comments

Affected services(as shown in previous page)

Alarm List Click onthe topology map to filter alarms for the selected network element

Severity * Y- Event
I 570
G <7+
I 2203
e 28
M 28
I 2

Name % Y-
AMBIENT_TEMP_OVER
DEV_BASE_DATA_DIFF
SUBRACK_ID_MISMATCH
TEMP_OVER
TEMP_OVER
TEMP_OVER

D Y.

Alarm Source

Ack

€ Unacknowle...
€ Unacknowle...
€ Unacknowle...
€ Unacknowle...

Occurred On <

2026-02-06 16:27:25
2026-02-06 16:28:34
2026-02-06 16:26:32
2026-02-06 16:26:33
2026-02-06 16:26:32
2026-02-06 16:26:32

«

v c Status ¥  Occumed On ~ Serial Number + Events + Comments Occu... +
¥ Uncleared 2026-04-22 23:29:08 1 2 o 1
¥ Uncleared 2026-03-02 17:52:56 1 2 - 1
% Uncleared 2026-02-06 16:28:36 1 1" - 1
% Uncleared 2026-02-06 16:26:32 1 1" - 1
Critical
Major
Minor
Warning
Normal
Root Alarm
g @ @ 100% -
Description Y. Operation
0-subr INpot
0-subr JTHER INpng
0-subr JTHER INB Y
0-subr JTHER INpat
0-subr JTHER INB Y
0-subr DTHER INJo



Fault Demarcation & Locating

Cognitive Service Weigh
. o uestion V Option A V Option B Option C Option D
Activities| capability t Q P P P P
The system automatically demarcates .
y Y . The system automatically
the faults and locates the single root .
. . demarcates the faultsand | The system automatically . .
cause based on intelligent models, . Fault diagnosis needs
Fault . . . locates the unique problem demarcates and locates
. . How does the system support fault  |without manual intervention. Examples . to be manually
Analysis | Demarcation | 20% . . . . category (e.g. Optical Module, faults based on pre-
. demarcation and root cause locating? of single root causes include the . . . performed based on
& Locating . Fiber, Port) based on policies, | defined rules and needs .
smallest replaceable units, such as . . expertise.
. . and may need human manual confirmation.
faulty slots, optical modules, fiber fault . .
. confirmation.
locations, etc.
Equipment Communication Environmental
Board/Module Fault Line Interruption Optical Power Fault Client Side Fault Line BER power & high temperature
A A A B A A




Evidence: Intelligent Fault Diagnosis Based on OTN fault tree Al model

OTN fault tree Model
The fault tree model is generated utilizing Natural Language Processing

technology to extract fault causes from a large number of product manuals
and equipment maintenance experiences. It serves as the foundation of
intelligent fault diagnosis system.

Rqot cause alatm
Output the cause of

intra-board optical
power degradation

® root alarm

Weak optical signal source tracing algorithm
|

Output the distance of the
fiber cut or deterioration
on the inter-hoard patch
cord in the station and

identificatio

Output the distance where
the long fiber is
interrupted or deteriorated
and the handling suggestions

Whethe 5p Y

Output fiber cut/performance
legradation and handling suggestions

Output the hardware
fault locating result and

® root fault

# The peer device is powered off.

# Fiber cut

=]s this an end-user line

Positio ported.

OTN root alarm is automatically diagnosed to root fault based on the model.

36 Huawei Proprietary - Restricted Distribution

and handling suggestiops.

Root fault Inference Log Example of OTN fault tree Model

2026-06-09 11:42:34,913 INFO [Processor-Thread][Diagnosor 97] incident 1761343285985, INIT,OPENED try to diagnose, res:true
2026-06-09 11:42:34,916 INFO [Processor-Thread][Diagnosor 196] otn diagnose 1761343285985 begin ...

Whitelist Verification =
2:34,924 INFO [Processor-Thread]{Incidentfilter 81] events [796568292(IN_PWR LOW)] is support diagnose

#=
2026-06-09 11

= Rerouted Check =
2026-06-09 11:42:34,929 INFO [Processor-Thread[AsonEventilter 60] events [796568292(IN_PWR_LOW)] has not Itp rerouted

Alarm status Check
12:35,008 INFO [Processor-Thread][Diagnosor 229] incident 1761343285985 alarms [796568292(IN_PWR_LOW)] has not cleared

#=
2026-06-09 11

Build SubGraph
5,251 - [pool-30-thread-2] - INFO - etqt2lvi start getOchTrailKeys with modn: NE=167825736,FR=0,S=18,CP=-1,PP=3||1,0Ch=1, alarmCsnList: [IN_PWR_LOW, 796568292]
-06 06:05:44 - 9342708 -wdm, direction=0, srcPortKey=NE=167825007,FR=2,5=

2026 06-09
2026-06-09 11:42:35,587 - [pool-30-thread-2] - INFO - etqt2ivi end getOchTrailKeys with result: [OchTrail(trailld=OCHTRAIL=2026-
3,CP=-1,PP=3||1,0CH=1, snkPortKey=NE=167826302,FR=2,5=2,CP=-1,PP=3||10CH=1, rootAlarmCsn=796568292)]

2026-06-09 11:42:35.781 - [pool-30-thread-2] - INFO - etqt2lvi start to build subgraph, modns:[NE=167825007 FR=2,5=3,CP=-1,PP=3||1|,OCH=1;NE=167826302 FR=2,

=2,CP=-1,PP=3]|1LOCH=1]

= Query Optix-power =
2026 06-09 11:42:35.854 - [pool-30-thread-2] - INFO - etqt2lvi Starting to query and preprocess optical power for incident: 1761343285985

2026-06-09 11:42:47.067 - [pool-30-thread-1] - INFO - etqt2lvi C stils post url 1 aservice/v1/query-optix-power, request (*dataType™:all","currTimes™:1,"modns":["NE=167825007,FR=
2,5=3,CP=-1,PP=3|[1]","NE=167773035,FR: =13,CP=-1,PP=3||1]","NE=167773035,Fi 16,CP=-1,PP=3||6]","NE=167773035,FR=0,5=13,CP=-1,PP=3||5|","NE=167773035,Fl =12,CP=- I,PP:}IIIZI','NE:

167773035,F ", "NE=167772647,F 3,CP=-1,PP=3l4|","NE=167772513,FR=0,S NE=167772719,R=0,5=12,CP 3
8,CP=-1,PP=3]|23] ,5=12,CP=-1,PP=3]7|","NE=167773035,FR=0,5=15,CP=-1,PP=3]12] " NE=
167773035,FR=0, E=167773035,FR=0,5=2,CP=-1,PP=3I[3|","NE=167772647,FR=0,5=15,

cee
# Optix-power Abnormal Detection

ices-sync/1/NAIE-PowerRCA/predict]
es-sync/1/NAIE-PowerRCA/predict
es-sync/1/NAIE-PowerRCA/predict, TypeReference response

2026-06-09 11:42:49.349 - [pool-30-thread-2] - INFO - etqt2ivi aboormal detection for [40] sequences in [3] batches, urk]
2026-06-09 11:42:49.674 - [pool-30-thread-2] - INFO - etqt2lvi CloudSopRestUtils post exchange url is /ves\/ nce/v1/dispatc
2025 06 09 11:42:50.871 - [pool-30-thread-2] - INFO - etqt2lvi CloudSopRestUtils post request t 1/dispatc penapi/ai
3,CP=-1,PP=3]|1],0TS=
'DECREASING','deleriorationlndex':o.s,'intermpﬂype‘: 1),"tx":("abnormalLevel":5,"abnormalType*:"NO_DATA","deteriorationindex™:-100.0, "interruptType™ 1}),"w

e/v1/dispatc

*:-100.0,interruptType*: 1)), "waveF

evel":5," ype":"NO_DATA","

*:0.0,"interruptType™: 1}, "waveFlag":

evel"6," ype':"NORMAL", "

= |dentify Root path =
2026-06-09 11:42:54.746 - [pool-30-thread-2] - INFO - etqt2vi alarm:IN_PWR_LOW toNode modn NE=167825736,FR=0,5=18,CP=-1,PP=3||1,0Ch=1 is root alarm use rx

2026-06-09 11:42:54.746 - [pool-30-thread-2] - INFO - etqt2lvi start to identify root abnormal alarm.

- [pool-30-thread-2] - INFO - etqt2Ivi extractTrail, timeCost = 3 ms.

- [pool-30-thread-2] - INFO - etqt2lvi extractNode, timeCost = 1 ms

2026-06-09 11:42:54.749 - [pool-30-thread-2] - INFO - etqt2vi getTroubleGraph trailSetSize = 4, statusSize = 28, costs 4 ms

2026-06-09 11:42:54.749 - [pool-30-thread-2] - INFO - etqt2lvi shortestPath begin

- [pool-30-thread-2] - INFO - etqt2lvi shortestPath finish

2026-06-09 11:42:54.752 - [pool-30-thread-2] - INFO - etqt2lvi after 1 identify, rootAlarms [796568292]

2026-06-09 11:42:54.753 - [pool-30-thread-2] - INFO - etqt2lvi root abnormal alarm modn:[NE=167825736,FR=0,5=18,CP=-1,PP=3||1|,0Ch=1], abnormalOCH: {OCHTRAIL=2026-06-06 06:05:44 - 9342708 -
wdm=WaveDetectionResult(abnormalType=SUDDEN_DECREASE, abnormalLevel=3, deteriorationlndex=-13.4, interruptType=0)}

2026-06-09 11:42:55.854 - [pool-30-thread-2] - INFO - etqt2lvi process rootModn NE=167773035,FR=0,5=12,CP=-1,PP=3]|7],0T5=1, ach from NE=167772513,FR=0,5=18,CP=-1,PP=3]|1,0CH=1 to NE=
167772719.FR=0.5=16.CP=-1.PP=3II11.0TS=1

.

#= = Focus Cross OTS ==
2026-06-09 11:43:08,461 INFO [Processor- Tmeaamma(eServueuu handle RootPath cross ofs start:1761343285985
2026-06-09 11:43:08,466 INFO [Processor-Thread][Locat e 743] start rootPaths: OCHTRAIL=2026-06-06 06:05:44 - 9342708 -wdm, direction=BACKWARD, routeType=nul,
eventCsns=null, abnormalPath=[RootTrail(fdn=OTSTRAIL=2026-06-06 03:19:47 - 9342214 -wdm, srcLtpList=[Ltpinfo(modn=NE=167826447,FR=0,5=12,CP=-1,PP=3|[7|, 0TS =1, OptixPowerStatus=OPTIX NO_DATA,
txOptixPowerStatus =OPTIX NORMAL)], snkLtpList=[Ltpinfo(modn=NE=167826447,FR=0,5=12,CP=-1,PP=3||12],0TS=1, nOptixPowerStatus=OPTIX NO_DATA, txOptixPowerStatus=OPTIX NO_DATA)), statusCode=1,
deteriorationValue=0.0, abnormalType=), RootTrail(fdn=OTNXC=167826447,12,196620, FREE=1]167826447,12,196619, FREE=1, srcLtpList=[Ltpinfo(modn=NE=167826447,FR=0,5=12,CP=-1,PP=3][12|,0TS=1,
OptixPowerStatus =OPTIX NO_DATA, txOptixPowerstatus=OPTIX NO_DATA)), snkLtpList=[Ltplnfo(modn=NE=167826447,FR=0,5=12,CP=-1,PP=3][11,0TS =1, xOptixPowerStatus =OPTIX NO_DATA,
tOptixPowerStatus =OPTIX NO_DATA)], statusCode=1, =0.0, ype=), RootTrail(fdn=OTS TRAIL=2026-06-06 03:20:20 - 9342353 -wdm, srcLtpList=[Ltpinfo(modn=NE=167826447,FR=0,5=
12,CP=-1,PP=3][11,0TS=1, rxOptixPowerStatus =OPTIX NO_DATA, txOptixPowerStatus=OPTIX NO_DATA)] snkl\pllst [Ltpinfo(modn=NE=167825736,FR=0,5=15,CP=-1,PP=3][11,0TS=1,
OptixPowerStatus =OPTIX NO_DATA, txOptixPowerStatus=OPTIX NO_DATA)], statusCode=1, ype=), RootTrail(fdn=OTNXC=167825736,15,196619,FREE=1|
167825736,15,196620,FREE=1, srcLtplist=[Ltpinfo(modn=NE=167825736,FR=0,5=15,CP=-1,PP=3||11,0TS=1, n(()plleowerS'a'm OPTIX_ NO_DATA, txOptixPowerStatus=OPTIX NO_DATA)],
snkLtpList=[Ltpinfo(modn=NE=167825736,FR=0,5=15,CP=-1,PP=3[12,0TS= 1, rxOptixPowerStatus =OPTIX NO_DATA, txOptixPowerStatus=OPTIX NO_DATA)], statusCode=1, deteriorationValue=0.0,
abnormalType=), RootTrail(fdn=OTS TRAIL=2026-06-06 03:20:20 - 9342352 -wdm, srcLtpList=[Ltpinfo(modn=NE=167825736,FR=0,5=15,CP=-1,PP=3||12, 0TS =1, mOptixPowerStatus=OPTIX NO_DATA,
qulleWEvSlalus OPTIX NO_DATA)], snkLtpList=[Ltpinfo(modn=NE=167825736,FR=0,5=15,CP=-1,PP= 3n1|ms 1, OptixPowerStatus =OPTIX ABNORMAL, txOptixPowerStatus =OPTIX NO_DATA)), statusCode=
2.61875, ype=OUTLIER_EXIST)], opti Sequences=[Op Seque NE=167825736,F 15,CP=-1,PP=3[[1,0TS=1, OptixPowerSequence=([-20.9, -20.9, -20.8),
[209-203 207), 1210, 20,9, 20.7], 209, -208, -20.7), 210, -20.9, 208}, [ 208, -208, -20.7), . 20.9, 20,8, 20,8}, [-20.9, -20.7, -20.7), | 20.9,-20.8, 20,8}, [-31.0, -18.5, -18.4], |- 20., -20.9, 20.8],

NE=167826447,FR-0,5=12,CP=-1,PP= 3||n|ms 1\
"xOptixPowerStatus\’ (NO |
,5=15,CP=-1,PP=3|1),0TS=1\",

\;! muleType\ null \ evenl(sns\ null,\" abnmmalF‘alh\ S[(\"fd
\"rxOptixPowerStatus\":\"OPTIX NO_DATA\"\"txOptixPowerStatus\"\"OPTIX NO_DATA\"} snkLtleS(\ :[(\"modn\"\"NE= 167825736 FR=0,5=15,CP=-1,PP=3||11,0TS=1\
A b(Oplleowersialus\ OPIIX NO_DATA\"}]\"statusCode\":1, \"deteriorationValue\" 0,\"abnormalType\":\"\"}],\"optixPowerSequences\":[(\"modn\":\"NE= 167825736,

\' -100.0,- 1000 100.0),(-100.0,-100.0,- 100 A 100.0],(-100.0,-100.0,-100.0J,{-100.0,-100.0,- IOOOJ[ 100.0,-100.0,-100.0],(-100.0,-100.0,-100.0],(-100.0,-100.0,-100.0},[-100.0,-100.0,-100.0],[-100.0
-100.0,100.01(100.0,-100.0,-100.01(-100.,-100.0,- 100.01(-100.0,-100.0,-100.0}(-100.0,-100.0,-100.0}{-100.0,-100.0,-100.0},(-100.0,-100.0,-100.0},(-100.0,-100.0,-100.0]}}1\"deteriorationMultiPaths\":nu,
null\" iorationData\":null}]|

Optical power abnormal root fault is located at a specific OTS fiber




Fault Demarcation & Locating: Board/Module Fault (A)

For board/module fault, the system automatically demarcates the faults and locates the single root cause based on
intelligent models, without manual intervention.

Occurmence Tme  2026-05-13 13:35:45

ncsent Detalls SHUTR kosnoowmmaswfr
! 1_ ] ._SANLIURFA

Diagnos's Rsselt ©  Diagnosis succeeded
Disgoosis Time 2026-05-13 13:40.53

Diagnoss Details The opical medule in the port is faulty. Port: | _  _)-Sheif0-3-G2DAP-4(OUT_1): opfical module BOM code:
34 )4, model. T IS.

Suggestons Remove and reinstall the optical module, or

demarcates the faults and locates the
e e meeEsingle root cause: optical module fault.




Fault Demarcation & Locating: Line Interruption Fault (A)

For line interruption fault, the system automatically demarcates the faults and locates the single root cause based on
intelligent models, without manual intervention.

Dawics Narna/Sardal Nurter  RAMY 0295 Occureaca Time  2026-05-13 15:07:03
| Single-wavelength optical path itesmuption | noders Dmate  R_LOS;ROOT/VFMOBILE/SUBNET-10_AVRUPA

lineinterruption fault type

Dugnee's Fesek ) Diagnoss succeeded.
Cuagnows Trme 2026-05-13 151111

TugnczzTesiz 1 The inter-sfle optical path i infemugied, and the sink port cannot recaive oplical Signals. Sourcs port:
Sheif0.5.F2ELOM-1(IN1/OUT1 (7dB}). sink poet. MG D-Sheif1.11-130BU1.
HIN_DCI(3L2 368 VINOAT_FO_J01V000015614] . 2 The transmt power of port Shelf)-22.55NC2-20N20UT2) an NE
MGHBE301_S10_E i3 abnormal

‘demarcates the faultsand-ocates-the singles -
= o kOOL.Cause: inter-site optical path is interrupted.
i

;w_}a} ‘£




Fault Demarcation & Locating: Optical Power Fault (A)

For optical power fault, the system automatically demarcates the faults and locates the single root cause based on
intelligent models, without manual intervention.

Details X
Incident indormation
Duvics Nama/Sarial Nomesr DY o 5331 OCecurreaca Time  2026-05-12 15:14:21
e Do ] R
Clagnoss Sshis Optical power fault type
Tlgnozs Reset ) Deagnoss sutceeded.

Tgness Deals The infemal optical path of tha NE is degraded. and the optical signal qualty at the sink port gradually decreased by 0 .60 dB.
Source port D )-Shelf). 16-1208U1-2(0UT). sink peel. D' ~Shelf1-13-12D40. 1IN}
Seggeweny Check whether the fibar patch coed, board, or K in th= opbcal path on the NE = faulty.

demarcates the faults and locates the single

Topo Detaks Performancs Details

root cause: signal quality at the sink port
gradually decreased.




Fault Demarcation & Locating: Client Side Fault (B)

For client side fault, the system automatically demarcates the faults and locates the unique problem category based on
policies, and may need human confirmation.

. +{ iMaster NCE Historical Incidents  Incident Logs Incident Overview Incident Settings Ttelig wit) ) Q @Day & @ ¢
*Incidents Generated Auto Refresh () (4[] Export
[ Operation Events * Serial Numbet + Occurred On + Crealed On + Cieared On Category + Name + Device Type + Device Name + Detaits O)
5 0 ve&e - - 2 17 391 2026-05-13 15:31:49 2026-05-13 15:33:47 - Chent-Side Chent-side line fault OptiX OSN 9800 M24 0l E Idle port incident; ALM_DATA_RLC
> O v&e® 2 1 380 2026-05-13 15:26:04 2026-05-13 15:27:59 - Chent-Side Chient-side line fault OptiX OSN 9800 M24 S E ALM_DATA_RLOS ALM_DATA_T
> O vee - - 2 17 374 2026-05-13 15:23.57 2026-05-13 15:25:56 - Client-Side Client-side line fault OptiX OSN 9800 U32 T 5_E Idle port incident.R_LOS.:ROOT/M
Y O voae - 2 17 375 2026-05-13 15:23:56 2026-05-13 15:25:56 - Client-Side Client-side line fault  OptiX OSN 9800 M24 i E Idle port incident:LOCAL_FAULT:F
> 0 vee - - 1 11 330 2026-05-13 15:12:08 2026-05-13 15:14:08 Chent-Side Client-side line fault OptiX OSN 8800 T32 A LE REM_SF,ROOT/VFMOBILE/SUB!
> (| S @ 2 1 328 2026-05-13 1511034 2026-05-13 15:12:32 - Chent-Sige Chent-side line fault OptiX OSN 9800 M24 |l E Idle port Incident, ALM_DATA_RLC
> O vee- - 2 17 284 2026-05-13 15:02:44 2026-05-13 1504 44 - Chent-Side Chient-side line fault OptiX OSN 9800 U32 T 5_E Idle port incident.R_LOS:ROOT/VI
> 0 voae® - 2 17 283 2026-05-13 15:02:42 2026-05-13 15:04:44 Client-Side Chient-side line fault OptiX OSN 9800 M24 n E Idie port incident,LO(
> 0 voe - - 2 11 227 2026-05-13 14:40:48 2026-05-13 14:42:47 Chent-Side Client-side line fault OptiX OSN 9800 U32 T 5 E Idle port incident;R_LOS;ROOT/VI
> O . X o XL 2 1 228 2026-05-13 14:40:46 2026-05-13 14:.42.47 - Chent-Side Chent-side line fault OptiX OSN 9800 M24 n E Idle port Incident, LOCAL_FAULT.F
v O vee - 4 1 190 2026-05-13 14:17.27 2026-05-13 14:19.26 - Chent-Side Client-side line fault | OptiX OSN 9800 U32 E N E ALM_DATA_RLOS ALM_DATA_T:
Detalls  ALM_DATA_RLOSALM_DATA_TLOS,ROOT/VFMOBILE/SUBNET-10_AVRUPA | CI |e nt S | d e f au It ty p e
AlarmTopo Affected Services Comments
Some client side fault locating needs human
ame confirmatien, for exam ple:in router connectmg cosane Aot
(SIB3 dwe.. CUENT NT-1 199))-CLIENT-1
= to WDM client side scenario, when no services >
1
are running, the router periodically sends some
. :
ARP packets and the WDM client board will
report ALM_DATA TLOS and ALM_DATA_RLOS
alarms. These are user-defined warning alarms
for the data board and can be masked by policies.
> 0 va&® - 2 171 66 2026-05-13 14.08:38 2026-05-13 14:10.38 - Client-Side Client-side line fault OptiX OSN 9800 U32 AL LE ALM_DATA_RLOS ALM_DATA_T
> 0 voe- - 1 17 39 2026-05-13 13:42:20 2026-05-13 13:44:17 Chent-Side Client-side line fault OptiX OSN 1800 M E R_LOS:ROOT/NVFMOBILE/SUBNE
> 0 ve&e- 2 177 33 2026-05-13 13:37:27 2026-05-13 13:39:29 Chent-Side Client-side line fault OptiX OSN 9800 M24 SE 3 ALM_DATA_RLOS ALM_DATA_T



Fault Demarcation & Locating: Line BER Fault (A)

For line BER fault, the system automatically demarcates the faults and locates the single root cause based on intelligent

af,' iMas[empd e I SI Wlth O ut m a n u a I j nte rve nvtigemy‘/\ssurance Service SLAAssurance  Optical Network Health Assurance  Optical Availability Assurance Q &3 Day 5 H -3 @ @ C

Quality Assurance Navigator | ODU BER

ODU BER
€ nmQ L|ne BER faUIt type Export All Export
Location 1L @ Number of Issue Objects Number of Affected Services 1L ¥V Occur Time 1L ¥V Suggestion
[ ] @ 1 1 2026-05-09 05:15:00 You are advised to click the number of problem objects to view the problem object list and handle the p ding to the handling suggestions.
1 1 2026-05-12 16:00:00 You are advised to click the number of problem objects to view the problem object list and handle the p! g fo the ing suggestions.
189 1 1 2026-05-09 13:15:00 You are advised to click the number of problem objects to view the problem object list and handle the pi ding to the ing suggestions.
88 1 1 2026-05-09 13:15:00 You are advised to click the number of problem objects to view the problem object list and handle the pi fing to the h ing suggestions.
¢ Performance Details The BER performance detail is collected to analysis abnormal moment.
ODU Bit Error Details
BR{i(s) ® uAS QES-AToZ ® SES-AZ ® UAS-AZ ES @ sSES
1,000
800 v'v—-\_/
00
400
200 “ “
: " . 7 i . r ‘u.,«L‘ N ,"‘ll ; “v vt}‘
05-0905:15  05-0910:15  05-09 15:1 05-0020:15  05-1001:15  05-1006:15  05-1011:15  05-1016:15  05-1021:15 05110215  05-1107:15  05-111215  05-111715  05-112215  05-1203:15  05-120815  05-1213:15  05-1218:315  05-1223:15  05-1304:15  05-1300:15  05-1314:15  05-1319:15  05-1400:15  05-1405:15  05-14 10:15
Z 3D Topo =
Network Intern. e Usage Threshold-Crossing Avaikabity | evel ¢~ BER
= @ - o o e G 1Y TGSt d £ ODUk channel
s Service KPIs S o 3 10.000Gbps 0% 1 E cal ) .
L Interrupfion Duration (last 1 Year Latency Threshold Work Latency
29.834d 1.000ms - @ oouser
ODU name
Location 13)-
Suggestion  You are advised to locate the fault based on the
alamm and performance status of the ODU route
— 2026/05/09 05:15:00 )
//
o

N4



Fault Demarcation & Locating: Power & high temperature Fault (A)

For power & high temperature fault, the system automatically demarcates the faults and locates the single root cause
based on intelligent models, without manual intervention.

Details

Incident Information
Device Name/Serial Number MN_ . | 5
Incident Name |Devncetermerﬂuewuossed | Incident Details ~ TEMP_OVER;ROOT/HDF-187-PHY

Disgnoss it Power & hlgh temperature fault type

Diagnosis Result

Diagnosis Time 2026-04-22 23:36:45
@ Diagnosis Details The temperature of the board is outside the limit range. Board: h _-Shelf0-75-S1UXCS, BOM code: |

Occurrence Time  2026-04-22 23:29:08

T I 5).

Suggestions Check the equipment room temperature and heating and cooling devices such as air conditioners.

demarcates the faults and locates the single

Topo | Details Performance Details

A roqmuggﬂggmperatqgg,g_utmde rar,;,gg e

NE 75-S1UXCS NODE The temperature of the boardis out...  Check the equipment room temper... Diagnosissu... 7678612




Solution generation

Cognitive| Service Weigh . . . . .
. . uestion V Option A V Option B V Option C Option D
Activities| capability t Q P P P P
How does the system support generation
of emergency service restoration and fault]
repair solutions?
Note: Remedies to optical network faults . The system automatically The system generates Emergency service
. ) The system automatically generates ) . . . .
may often result in both solutions to . . .__|generates possible emergency |possible emergency service| restoration solutions
. . . i optimal emergency service restoration ) . . . . :
. Solution service restoration and fault repair plans. . . . service restoration solutions | restoration solutions and and fault repair
Analysis . 10% . solutions and fault repair solutions . . . : .
generation So, the system needs to provide both . . ) and fault repair solutions  |fault repair solutions based| solutions need to be
. . based on intelligent models , without . .
types of the solutions. Fault repair . ) based on policies, but needs | on predefined rules and | manually generated
. . the need for human confirmation. . . . . .
solutions include: 1) the executable human confirmation. needs Human confirmation.| based on expertise.
commands/scripts for the faults that can
be remotely recovered; 2) On-site repair
instructions for faults that require on-site
handling.
Equipment Communication Environmental
Board/Module Fault Line Interruption Optical Power Fault Client Side Fault Line BER power & high temperature
A A A B A B




Evidence: Fault repair Solutions is generated by OTN fault tree Model

OTN fault tree Model
After the root fault is located by OTN fault tree Model Inference, the fault repair solutions Inference Log Example of OTN fault tree Model

repair solutions can be generated by the model also. The fault related
network condition is analyzed to generate solutions accordingly. The Model starts FD detecting to collect related network
Rfot cavse alan condition info for cross OTS power weak fault.

identification

Output the cause of

#= = Try FD Detect ===

"""""""""""""""""""""""""""""""" 1 Int intra-board Opt\ca\ 2026-06-09 11:43: m 717 INFO [Processor Thread][FdDele(\Scrw(e 116] try fd, incident 1761343285985, OTS:OTSTRAIL=2026-06-06 03:20:20 - 9342353 -wdm, diagnoseltemType:LONG_FIBER startDetectTask
dearadati 2026-06-09 11:43:09,776 INFO [Processor-Thread][FdDetectService 140] query link by otsNativeld success. incident 1761343285985 qryResid is 427adadf-aSbe-4e3c-85f4-f8b6ad10adec
® root alarm power degradation 2026-06-09 11:43:09,780 INFO [Processor-Thread][FdDetectService 143] incidentCsn is 1761343285985, rootEvent earliestTime is 1780976107000

;Z} Weak optical signal source tracing algorithm
|

ahd handling suasestions,  2026-06-09 11:43:10,116 WARN [Processor-Thread]{FcDetectService 366] query fd capacity reqStr=(\'ne-id\"\'Je7cdc9b- 24dc-43(f-0491-aecBa6c9422¢\')

g sugg * 2026-06-09 11:43:10,116 WARN [Processor-Thread][FdDetectService 367] query fd capacity response : FdOscTtpQryRsplotdrCapability=[OtdrCapability(linkid=5¢9715¢5-e8f4-483¢-bBa3-cbde018e9435, direction=2,
N portid=33912790-edbA-402e-8341-36b48bd3f598), OtdrCapability(linkid=dee41bb1-c36f-4a70-acch-ccc1478d7781, direction=1, portid=ae0e3255-3d99-41fa-a328-4385692017 1d), OtdrCapability(linkid=

074c0c7d-69a2-44f4-a7309-553895a9525, direction=2, portld=748b01a4-7819-4aa5-03bc-46fSefe3611a), OtdrCapability(linkld=427ada4f-aSbe-4e3c-85f4-f8bbad10a9ec, direction=1, portid=eaSdd24e-a125-4165-

aca6-8cf451d04690)))
2026-06-09 11:43:10,119 WARN [Processor-Thread](FdDetectService 347] find fd port oscTtpUuid=eaSdd24e-a125-4165-aca6-8cf45fd04690, fiberResld=427adadf-aSbe-de3c-85f4-f8bbad10adec
2026-06-09 11:43:10,128 WARN [Processor-Thread]{FdDetectService 282] fd pre check. fiberResid=427adadf-aSbe-4e3c-85f4-f8bbad10a9ec, portResld=eaSdd2de-al25-4165-acab-8cf45fd04690
2026-06-09 11:43:10,128 WARN [Processor-Thread][FdDetectService 286] [C 27adadf-a5be-4e3c-8564 ]'s oscttpFDN is [ea5dd24e-a125-4165-acab-8cf45d04690).
2026-06-09 11:43:10,136 WARN [Processor-Thread](FdUtil 67] [Commoninfo]: FDDetectStartReq|(\"port-id\"\"ea5dd24e-a125-4165-aca6-8cf45fd04690\",\"detect-mode\":\"reference\"}].
2026-06-09 11:43:10,142 WARN [Processor-Thread][FdUtil 91] [Commoninfo]: QryFdByTimeReq[{\"time-start\":\"2026-06-09T03:35:07.0002\",\"time-end\"\"2026-06-09703:43:10.1402\",\"port-id\":\"eaSdd24e-
a125-4165-acab-8cf45fd04690\")].
2026-06-09 11:43:10,205 WARN [Processor-Thread][FdDetectService 434] end to queryFdDetectResult from TransMsg: com.huawei.u2020.transalarmrcaservice.otn.diagnose.model.fd.OtdrResultinfos @64009339
2026-06-09 11:43:10,206 WARN [Processor-Thread][FdDetectService 375] start fd detect: FDPreCheckResult(fdDetectReq=com.huawei.u2020.transalarmrcaservice.otn.diagnose.model.fd. OtdrDetectParmeter@
119121a1, f 427adadf-a5be-4e3c-85f4-18b6ad10. \ResiclaaaSedoda 120 4165 acat 80 1ASANAEOD diraction CORUADD)
2026-06-09 11:43:10,715 INFO[Processor-Thread][FdDetectService 167] Jncident 1761343285985 trail OTSTRAIL=2026-06-06 03:20:20 - 9342353 -wdm beginFdDetect detect success, sorlc:599248 12 4 20260526_
000903 7_10000_100_240_1 887062777,

|
|
Coj . ! o
igof | Root cause inference|of ! [fraceability result

10des| the spurce tracing subgraph identificatio
|

Output the distance of the
fiber cut or deterioration

on the inter-board patch

cord in the station and

Output the distance where
the long fiber is
interrupted or deteriorated

WhetheT the root alarm corréspands Y

0 along fiber section

The Model gives 2 repair solutions for cross OTS power

Output fiber cut/performance

egradation and handlng sggesin weak fault after it’s analysis according to inner expert’s

o root fault experience.

4= = Solution Generation ==
2026-06-09 11:43-11,000 INFO [Processor-Thread]{SolutionService 163] incident:1 - -
2026-06-09 11:43:11,029 INFO [Processor-Thread](SolutionService 163] incident: |71H43285985 ross OTS power repair 1:itis r to adjust optical power by ODV3 tool or NMS
remotely.
2026-06-09 11:43:11,034 INFO [Processor-Thread][SolutionService 163] incident: 1741343285985, cross OTS power ion repair ion 2: i the long fibers (including connectors) in the station-tq-
station optical path between the OTS source and destination end. Please go to the sife to confirm the fault points between the source and destination network elements.
. 2026-06-09 11:43:11,568 INFO [SenderHelper 118] diagnose send incident to AIFM: 1761343285985,0TN,2026-06-09 11:35:07~,OPENED, SUCCESS, re:[\"[\W"name\\\":\\\"long fiber fault\\\",\\\"detailinformation\\\":
® Fault repair \WOTS optical power degradation, destination end degrades 3.8dB. source port: 9-208-Shelf0-12-52DAPXF-11(LIN/LOUT), destination port: 20-211-Shelf0-15-52DAPXF-11(LIN/LOUT), \W"\W'idW\":null,\"domain
o WEnull\\"d isInstruction\\\":null,\"repairAdvice\\\":\\"station-to-station optical path power degradation, repair suggestion: 1) It is recommended to adjust optical power by ODV3 tool or NMS remotely. 2)
SO|UtI0nS Investigate the long fibers (including connectors) in the station-to-station optical path between the OTS source and destination end. Please go to the site to confirm the fault points between the source and destination
network elements \\\",\"description\\\":null, \\“rcObjStateEnum\\\:null W\ rootCause OB ": [\ 'id\W\":\W\"100210\", W\ type\\\":\\\“LongFiberHandler\\\", \"state\\\":null W' location\\\":\W* WA OTS TRAIL=
2026-06-06 03:20:20 - 9342353 -wdm\WWWW W, W name\\\":null, \\*subOBiListW\":[1 W\ objectUich\":\W\"NE=167825736,FR=0,5=15,CP=-1,PP=3][1 1\W"})\"],ds:OTS optical power degradation. source port: 9-208-
Shelf0-12-52DAPXF-11(LIN/LOUT), destination port: 20-211-Shelf0-15-52DAPXF-11(LIN/LOUT). ra:station-to-station optical path power , repair ion: 1) Itis to adjust optical power
by ODV3 tool or NMS remotely. 2)investigate the long fibers (including connectors) in the station-to-station optical path between the OTS source and destination end. Please go to the site to confirm the fault points
between the source and destination network elements.,r:[796568292],[796559018, 796568292]
ing is not supported

Output the hardware
faultlocating result and

» The peer device is powered off.
—» » Fiber cut

Is this an end-user line?

Positiol

44 Huawei Proprietary - Restricted Distribution s" H UAWE'



Solution generation: Board/Module Fault & Line Interruption Fault & Optical Power Fault & Line BER Fault (A)

For these 4 types of faults, the NMS automatically generates emergency service restoration solutions and fault repair
solutions based on intelligent models, without the need for human confirmation.

service restoration solutions
In NMS, Different Minimum latency/Minimum Hop/High
bandwidth utilization routing policies are selectable for
restoration path calculat&ng.

Protection Policy

@ None

Best bandwidth utilization

Route Calculation Policy

® 2 Best latency
5) v tg‘i\ -
@ Minimum latency \‘J\Wp
Custom fau |t. =
@ SLA profile for private line services:

Multi-factor routing algorithm

Recovery Routel is calculated by NMS routing algorithm.

2026-02-14 16:54:54,333 INFO [cspf dj.cpp:1001] [0] [364339] 0x0:===> Find a path
2026-02-14 16:54:54,333 INFO [PhyPathHelper.cpp:51] [0] [364339] O0x0:Convert phy path success, start to print:

2026-02-14 16:54:54,333 INFO [PhyPathHelper.cpp:66] [0] [364339] Ox0:PrintPhyPath, phy link: 8.241.108.179-0x0000002f, link type: 0
2026-02-14 16:54:54,333 INFO [PhyPathHelper.cpp:66] [0] [364339] 0x0:PrintPhyPath, phy link: 8.212.25.11-0x00000083, link type: 0
2026-02-14 16:54:54,333 INFO [PhyPathHelper.cpp:66] [0] [364339] 0x0:PrintPhyPath, phy link: 8.241.148.52-0x00000010, link type: 0
2026-02-14 16:54:54,333 INFO [PhyPathHelper.cpp:66] [0] [364339] Ox0:PrintPhyPath, phy link: 8.236.248.146-0x00000130, link type: 1
2026-02-14 16:54:54,334 INFO [PhyPathHelper.cpp:66] [0] [364339] Ox0:PrintPhyPath, phy link: 8.241.148.52-0x00000103, link type: 0
2026-02-14 16:54:54,334 INFO [PhyPathHelper.cpp:66] [0] [364339] Ox0:PrintPhyPath, phy link: 8.241.61.171-0x000000fe, link type: O
2026-02-14 16:54:54,334 INFO [PhyPathHelper.cpp:56] [0] [364339] 0x0:current phy path metric:0,15625520,11943,6, 2020,19152,2,0,11943

Hnd Receve rrRoutied is caleulated.asiahackup selection.
e 14 14t 074 1L PE et et o b 0] Eat 0] A oy oot e,

t to print:

2026-02-14 16:54:55,074 INFO [PhyPathHelper.cpp:66] [0] [364339] Ox0:PrintPhyPath, phy link: 8.241.108.179-0x000000ae, link type: 0
2026-02-14 16:54:55,074 INFO [PhyPathHelper.cpp:66] [0] [364339] Ox0:PrintPhyPath, phy link: 8.241.142.247-0x00000054, link type: 0
2026-02-14 16:54:55,074 INFO [PhyPathHelper.cpp:66] [0] [364339] Ox0:PrintPhyPath, phy link: 8.241.148.52-0x0000008b, link type: 0
2026-02-14 16:54:55,075 INFO [PhyPathHelper.cpp:66] [0] [364339] 0x0:PrintPhyPath, phy link: 8.236.248.146-0x0000004f, link type: 1
2026-02-14 16:54:55,075 INFO [PhyPathHelper.cpp:66] [0] [364339] Ox0:PrintPhyPath, phy link: 8.241.148.52-0x00000133, link type: 0
2026-02-14 16:54:55,075 INFO [PhyPathHelper.cpp:66] [0] [364339] Ox0:PrintPhyPath, phy link: 8.241.72.96-0x0000010a, link type: 0
2026-02-14 16:54:55 075 INEQ [PhyPathHalper cnn5A] [0] [364339] OxQ:-current phy nath metric-0 15627070 14119 6_2420 4768 2.0 14119

fault repair solutions

Details

Board/Module fault type for example

Incident Information

Nama/Sanal Number N 90135 Cosgrmence Time 2026-05-13 13:35:45

LASER_SHUTR_LOS.ROOT/VFMOBILE/SUBNET-

nedent Name ical module fault
I Opt I 1_OYMAPINAR_MEDYAPARK_SANLIURFA

Dragnosis Status
s Resy Diagnosis
Diagooss Time 2026-05-13 13:40:53
Dagres= Desads The opical module in the port is faulty. Port N _D-Sheifd-3-G2DAP-4(OUT_1): opfical module BOM code:
Lmodel
Remove and reinstall the optical module. or replace it
e : For optical module fault, the

replacement solution is generated
eby the fault tree Model.

Close



.
Tempiate Management

Solution generation: Client Side Fault (B)

For client side fault, the system generates possible emergency service restoration solutions and fault repair solutions

based on combined rules and needs Human confirmation.

Filler

Client side fault type alarm

Last Occurred (ST) = Arrived On (ST) = Cleared On (ST) + Alarm Sevial Nu... =  Incident Serial Number * Name *

2026-05-08 00:27:04 2026-05-08 00:24:59 23140305 | @ R_LOS |
Set Masking Rule
Sed Nobfication Rule

Set Severity and Type Redefinition Rule

setting solutions rules
for the R_LOS Client
side fault type alarm.

Lacale in Topology Cockplit Event Seral Numbes T-FA
Locate in NE Panel RO

0-subrack-1-V8T:

Sel Name Recefiniion Ruse

Sed Intermittent Togging Rude Alarm Details

Set Aggregation Rule
Alarm Details and Handling Procedure

Corralative NE Alarm

LUUrenon -

Subnet

Go To Intelligent Incident ocatie bl

CLIENT:1

And manually

. kel

Expenence

YA

émnboSomﬁg ]l Emn

Alarm Source -
B1379

Severity © Alarm 1D S

Handng Records in Last 2 Months
NCIQENT Senat NUmDer
Other Information

3504_W_2)_)

(iommeﬁt Send Notification | ‘ Time Dlgﬁlay Mode
Location Info +
0-subrack-1-VBT404-2(RX2/TX2(SIBS04,

(1)The fiber jumper s not connected at the optical
Interface of the board

(2)The Iaser of the board on the opposile station is
shutdown

(3)Afiber break occurs in the transmission ine;

(4) The attenuation of the transmission line is overlarge;

confirmation according
to the alarm cause.

Processing Status
Clearance Status

Cleared On (ST)

Comments

Acknowledgement Status
owledged On (ST

{5)The transmi part of the opposite station is faulty

(6)The receive unit at the local station is faulty

Close

O



Solution generation: Power & high temperature Fault (B)

MAXIMO FAULT MANAGEMENT TR

MF. To .-n:lafl:-ne

Case Details:

Case Number: 11

Report Date: 10/05/2026 23:37:00
Alert Date:

Hostname:

IP Address:

AlertKey:

Zabbix AlarmiD:

Reported Priority: Low

Domain Type: TRANSMISSION

Case Type:
Case Info: K T (INTTEMPHIGH)
Case Info Details: equipmentalarm, [AlarmMName = Card over temperature] [ObjectFullName = network:1 ishelf-2:slot-4:RASPB:tnintTempHighRaisedMotif:alarmid:11643303]

Alcatel Alarm 2026530323917

Reported By: AUTIN

Originating Department: Transmission Level 1
Responsible Department:

Responsible Person:

Problem Type : Card over temperature -
Severity: MINOR

Changed By:

Status: DRAFT

Pending Type:

Pending Info:

Remark:

Click on the link below to go directly to the record.
https://mas.manage.maximo.vodafone.com.tr/maximo/oslc/graphite/manage-shellfindex.html?event=loadapp&value=FAULTMAN&unigueid=405588281

An automatic email is sent when the temperature rises and
then the field team is assigned to the relevant site.



Solution evaluation & Decision making

Cognitive Service Weigh . . . . .
. o uestion V Option A V Option B V Option C Option D
Activities| capability t Q P P P P
The system automatically evaluates
and determines the
optimal emergency service restoration
solution for execution based on Al .
. . ) The system automatically The system evaluates
intelligent models (e.g., optical ) . Manually evaluates
. o . evaluates several possible [several possible emergency .
Solution . behavior simulation based on Al- . . . . and determines the
. How does the system support evaluation .. . emergency service restoration service restoration .
. evaluation & . . enabled Network Digital Twins (NDT)), . . . . optimal emergency
Decision . 10% & decision of emergency service . solutions and fault repair solutions and fault repair . .
Decision . . . without the need for human . - ) service restoration
. restoration and fault repair solutions? . . solutions based on policies, solutions based on pre- .
making confirmation. The system . solutions and fault
. and may need human defined rules, and needs . :
automatically also evaluates and . L repair solutions.
. . . validation. human validation.
determines the optimal fault repair
solution to for execution based on
intelligent models, without the need
for human confirmation.
Equipment Communication Environmental
Board/Module Fault Line Interruption Optical Power Fault Client Side Fault Line BER power & high temperature
B A B B A C




Evidence: repair solution is evaluated and chose by OTN fault tree Model

OTN fault tree Model
The generated fault repair solutions are evaluated by the model and the solutions evaluating Inference Log Example of fault tree Model

most optimal one is chose accordingly.

The Model firstly updates FD detecting result to solutions
power degradation evaluatlng inference InpUt

and handling suggestions. #== FD Result Update =
2026-06-09 11:46:10,715 INFO [https-jsse-nio-127.0.0.1-25000-exec-1-60004b598115: cateService 265] incident 1761343285 in update fd result
N 2026-06-09 11:46:10,715 INFO [https-jsse-nio-127.0.0.1-25909-exec-1-60004b59811 33eollFaUtl 137] Pase addionalihiormation success nfo s ‘Additionallnformation(pos =8 567km, neName=0-208, aimiD=null,
dir=null, fiberName=f-10, siteName=null, cableFlag=null, sor=599248 12 2 202605
i 2026-06-00 11:46:10,715 INFO [SenderHelper 118] diagnose send incident to AIFM: 1761343285385,0TN, 2026-06-09 11:35:07~, 0PENED, SUCCESS, re:[\"{\W\"name\\\"\\\"long fiber fault\\\", \\"detaillnformation\\":

Output the distance of the \WOTS optical power degradation, destination end degrades 3.8dB. source port: 9-208-Shelf0-12-52DAPXF-11(LIN/LOUT), destination port: 20-211-Shelf0-15-52DAPXF-11(LIN/LOUT). \\"\\'idW\":null,\\\"domain

) N Wnull W tion\\":null,\"repairAdvice\\":\W"station- to-station optical path power ion, repair on: 1) Itis rec to adjust optical power by ODV3 tool or NMS remotely. 2)
fiber cut or deterioration ¥ seliadle el M ey 4
on the inter-board patch

cordin the station and

Root cause alarm
identification

Output the cause of
- - - e ite fi intra-board optical

® rogt alarm

raceability resul
identificatio

Investigate the long fibers (including connectors) in the station-to-station optical path between the OTS source and destination end. Please go to the site to confirm the fault points between the source and destination
network elements \\\",\\\"description\\":null,\\\"rcObjStateEnum\\\":null, \\"rootCauseObj\N\": (W "I\ :\\* 1002007, \\ " type\\\":\\ " LongFiberHandler\\\" \\\"state\\ ":null, \\ "location\\\ " \W* W\ "O TS TRAIL=
2026-06-06 03:20:20 - 9342353 -wdmWWWTI W name\W\":null, W*subOBListi\:[1 \"objectUid\\"\\“NE=167825736,FR=0,5=15,CP=-1,PP=3||11\\'})\"L ds:OTS optical power degradation. source port: 9-208-
Shelf0-12-52DAPXE-11(LIN/LOUT), destination port: 20-211-Shelf0-15-52DAPXF-11(LIN/LOUT). ,ra:station-to-station optical path power repair 1) Itis rec to adjust optical power
by ODV3 tool or NMS remotely. 2)investigate the long fibers (including connectors) in the station-to-station optical path between the OTS source and destination end. Please go to the site to confirm the fault points
between the source and destination network elements.,r:[796568292],[796559018, 796568292]

nter-site long
fiber section

Output the distance where
the long fiber is
interrupted or deteriorated

Y

Wh

ether the root alarm corréspands
0 a long fiber section

| Pt s o st The Model then queries the power weak OTS downstream
OA performance, the OA optical power margin is also

Output the hardware

Y
fault locating result and | I t d
gresut , Calculated.
® Fault repair #e- Solution Evaluation = .
solutions 2026-06-09 11:46:11,654 INFO | ~Thread][OptixPowerl 174] q
2026-06-09 11:46:12,154 INFO | Thread][Opti Delegatelmpl 194] exi qu(-ryOA data, data=(\"curTxPower\":-22.3, \'lowerTxThreshold\':-19, \"upperTxThresholdy"-10.0, \"VOA attenuation (onfig\“?,l
» The peer device is powered off. \"VOA attenuation lowerThreshhold\":1, \"OA Gain\":10, \"OA Gain
. e o 2026-06-09 11:46:12,205 INFO [Processor-Thread][OptixPowerDelef 3
Is this an end-user line? —p| » Fibercut a 2026-06-09 11:46:12,594 INFO [Processor-Thread)[LocateService 471] opt K the satety tnreshold. TE1s recommen 3T you vieTt the sTie airectly.
N . Solutions evaluation 2026-06-09 11:46:12,617 INFO _[SenderHelper 118] diagnose send incider - q T, \\\"detaillnformation\\\":
\WOTS optical power degradation, destination end degrades 3.8dB. source porl 0-206-Shelf0-12-52DAPXF- T1(UN/LOUT), deshnallon pon 20-211-Shelf0-15-52DAPXF-11(LIN/LOUT), \W"\\'ic\":null \\\"domain
AWl \W"di tion\\":null,\"repa e\ stat optical path power repair the long fibers (including connectors) in the station-to-station optical
o path between the OTS source and destination end. Please go to the site to confirm the fault points between the source and destination network elements.\\\",\\\"description\\\":null,\\"rcObjStateEnum\\\":null,
o ® Decision \W\"rootCauseObN": T\ W™ 100210\ W "type\\ ™\ "LongFiberHandier\\", W state\\\":null\"location\\ "\ W " O TS TRAIL =2026-06-06 03:20:20 - 9342353 -wdm\WWIIW", W"name\W:null, \W"subObjList
Positioping is not suported, . AL objectUIdW\ "\ NE=167625736,FR=0,5=15,CP=-1,PP=3]| 1 I\'\l s:OTS optical power degradation. source port: 9-208-Shelf0-12-52DAPXF-11(LIN/LOUT), destination port: 20-211-
maklng Shelf0-15-52DAPXF-11(LIN/LOUT). ,ra:station-to-station optical path power degradation, repair sugg tigate the long fibers (including connectors) in the station-to-station optical path between the OTS

source and destination end. Please go to the site to confirm the fault points between the source and destination network elements.,r:[796568292],[796559018, 796568292]

The Model includes that power adjusting range exceeds the
safety threshold and recommends to go on-site fixing.
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Solution evaluation & Decision making: Line Interruption Fault (A)

For line interruption fault, the system automatically evaluates several possible emergency service restoration solutions

and fault repair solutions based on Al models, without human validation.
According to the fault tree Model decision, the repair

service restoration solutions

Multi-factor routing algorithm

Best bandwidth utilization

Server available solutions of
1 routing policy are
compared and evaluated in
the algorithm by metric, and
the most optimal solution is
selected.

Best latency

h .
\ M p

fault =+
[ ]

Recovery Routel is calculated.

2026-02-14 16:54:54,333 INFO [cspf dj.cpp:1001] [0] [364339] Ox0:===> Find a path

2026-02-14
2026-02-14
2026-02-14
2026-02-14
2026-02-14

t to print:

6:54:54,333 INFO [PhyPathHelper.cpp:66] [0] [364339] Ox0:PrintPhyPath, phy link: 8.241.108.179-0x0000002f, link type: O
6:54:54,333 INFO [PhyPathHelper.cpp:66] [0] [364339] Ox0:PrintPhyPath, phy link: 8.212.25.11-0x00000083, link type: 0

6:54:54,333 INFO [PhyPathHelper.cpp:66] [0] [364339] Ox0:PrintPhyPath, phy link: 8.241.148.52-0x00000010, link type: 0
6:54:54,333 INFO [PhyPathHelper.cpp:66] [0] [364339] Ox0:PrintPhyPath, phy link: 8.236.248.146-0x00000130, link type: 1

solutlon is sent to the work order system with OTDR

Line Interruption

Main  Attachments & Log

KollndabileSorglar v

Ortak iglemler

Fiber Optic Interruptions

Date £nd Date

42026130948 [0 ool04202616:4006

OTDR - Line Interruption (FO) -

[0 s

Fault Source ) ™ Distarce (k)

2026-02-14 16:54:54,334 INFO [PhyPathHelper.cpp:66] [0] [364339] Ox0:PrintPhyPath, phy link: 8.241.148.52-0x00000103, link type: 0
2026-02-14 16:54:54,334 INFO [PhyPathHelper.cpp:66] [0] [364339] 0x0:PrintPhyPath, phy link: 8.241.61.171-0x000000fe, link type: 0 1-1 8
26-02-14 16:54: 334 [PhyPathHelpes.cpp:56]; [0] [364339] OxO0:current phy path metric:0,15625520,11943,6, 2020,19152,2,0,11943 1_BE
ecovery {\Ie% Ca Cuiszed 01T000000152 - - ~

2026-02-14 16: 54 55 074 ERROR [cspf dj.cpp:1001] [0] [364339] 0x0:===> Find a path
2026-02-14 16:54:55,074 INFO [PhyPathHelper.cpp:51] [0] [364339] Ox0:Convert phy path success, start to print:

2026-02-14
2026-02-14
2026-02-14
2026-02-14
2026-02-14
2026-02-14
2026-02-14

And Route? is final
2026 02-14 16:54:55,196 INFO [csp

6:54:55,074 INFO [PhyPathHelper.cpp:66] [0] [364339] Ox0:PrintPhyPath, phy link: 8.241.108.179-0x000000ae, link type: O
6:54:55,074 INFO [PhyPathHelper.cpp:66] [0] [364339] Ox0:PrintPhyPath, phy link: 8.241.142.247-0x00000054, link type: O
6:54:55,074 INFO [PhyPathHelper.cpp:66] [0] [364339] Ox0:PrintPhyPath, phy link: 8.241.148.52-0x0000008b, link type: 0

6:54:55,075 INFO [PhyPathHelper.cpp:66] [0] [364339] 0x0:PrintPhyPath, phy link: 8.236.248.146-0x0000004f, link type: 1

6:54:55,075 INFO [PhyPathHelper.cpp:66] [0] [364339] Ox0:PrintPhyPath, phy link: 8.241.148.52-0x00000133, link type: 0

6:54:55,075 INFO [PhyPathHelper.cpp:66] [0] [364339] Ox0:PrintPhyPath, phy link: 8.241.72.96-0x0000010a, link type: 0

6:54:55,075 INFO [Phi/PathHeIper Cpp:56] [O] [364339] OxO:current phy path metric:0,15627070,14119,6, 2420,4768,2,0,141

y lect for ar&er metric,
otn batch calc.cpp:929] [0] [364339] 0xO:got a valid ksp path pair, cur size: 2

2026-02-14 16:54:55,196 INFO [cspf otn batch calc.cpp:956] [0] [364339] 0xO:ksp path2 metric is larger than ksp1, path2 is selected.

2026-02-14 16:54:55,197 INFO [cspf otn constraint.cpp:395] [0] [364339] Ox0:add otn link to include map: 8.241.108.179-0x000000ae;
2026-02-14 16:54:55,197 INFO [cspf otn constraint.cpp:395] [0] [364339]

Dear all,

Please find details for interrupted hine at below

Faunt No
SLA Region
Type

System Type
Faun Source
Stan Time

Line Name
A-END

z-eND

Total Length
Insal Attleruation

Intecruption Point Measured From A-End

[

2026.04-29 07:28:18
ISKENDERUNOTOSAN_ERZINTEM_FO_I01VO00006294]_[01T000000152}
ISKES01_S31_O.1.12F1U.1

TEZ6S802_S1_O-1.12F1U.1

70.0

o0

225800

23

Length k) 1 this year count of nterruption




Solution evaluation & Decision making: Board/Module Fault & Optical Power Fault(B)

For board/module fault, the system automatically evaluates several possible emergency service restoration solutions
and fault repair solutions based on policies, and may need human validation.

service restoration solution

As Line Interruption Fault, the service restoration
solutions are calculated and finally determined by
the algorithm.

Multi-factor routing algorithm Server available solutions of
1 routing policy are
compared and evaluated in
Best Jatency the algorithm by metric, and
~<_ MjrrHap the most optimal solution is

fault, & selected.

Best bandwidth utilization

Details

Incident Information

fault repair solution

Board/Module fault type

Namber N 135 smence Time 2026-05-13 13:3545

aves Nama'Sanal N

Oplical module fault I LASER_SHUTR _LOS.ROOT/VFMOBILE/SUBNET-
Y

"= L OVMAPINAR MEDVAPARK SANLIURFA

Dragnosis Status

o

2026-05-13 13:40.53

The opéical module in the port is faulty. Port ! helf)-3-G2DAP-4(OUT_1): opfical module BOM code:
14 model 7

Remove and reinstall the optical module. or replace it

Normally need human making replace

decision according to the suggestion.

(]
(Sl

Close

O



Solution evaluation & Decision making: Client Side Fault (B)

For client side fault, the system evaluates several possible emergency service restoration solutions and fault repair
solutions based on combined rules, and needs human validation.

Tempiate Management Filler . .
Client side fault type alarm | | | S I I—
Combo Sorting ] l Export Comment Send Nofification | ‘ Time Display Mode
@ Operation Last Occurred (ST) = Arrived On (ST) = Cleared On (ST) = Alarm Sevial Nu... -  Incident Serial Number * Name * Severity © AlarmiD ¢ Alarm Source Location Info =
B &= g 2026-05-08 00:27:04 2026-05-08 00:24:59 23140305  [— | @ R_LOS | [ G |t B E 0-subrack-1-V8T404-2(RX2/TX2(SIB504,
Set Masking Rule
Sed Nobfication Rule
Set Severity and Type Redefinition Rule . .
S setting solutions rules
ermritient . Alarm Details 233
o deian for the R_LOS Client
Set Aggregation Rule .
. Alamm Details and Handling Procedure Expenence Hanaling Records in Last 2 Months
Comatye HE Aam side fault type alarm. e g R
Locake in Topology Cockpit Event Sernal Numbes T-FAULT-23140305 Possible Causes
Locate in NE Panel o . Aiher trformat
Subnet Other Information
0 1o ineligent Incidest Locztion Info 0-subrack-1-V8T404-2(RX2/TX2(SIB504_W_2)_) Causes (1)The fiber jumper is not connected at the optical
CLIENT:1 Interface of the board

(2)The Iaser of the board on the opposite station is
shutdown,

N 0 rm a I Iy n e e d h U m a n ‘ ” (3)Afiber break occurs in the transmission ine;
H H H (4) The altenuation of the transmission line is overlarge,

m a kl n g fl X SO I u t I O n - {5)The transmi part of the opposite station is faulty
d ecisio n a CCO rd i ng to (6)The receive unit at the local stahon is faulty
the root cause Processing Status

Clearance Status Acknowledgement Status

Cleared On (ST) Acknowledged On (ST
Comments

Close

O




Solution evaluation & Decision making: Line BER Fault (A)

For line BER fault, the system automatically evaluates and determines the optimal emergency service restoration
solution for execution without the need for human confirmation, and also automatically evaluates and determines the
optimal fault repair solution.

As Line Interruption Fault, the service restoration solutions are calculated and finally determined by the algorithm.

Multi-factor routing algorithm Server available solutions of
' 1 routing policy are
compared and evaluated in

Best latency the algorithm by metric, and
‘t%v\\l MjrHop the most optimal solution is

Best bandwidth utilization

fault_ = selected.
[}
| ODU Performance Deterioration | L| ne B E R fa u It type
@ mQ Export All Export

[1 | Location 1l Number of Issue Objects @ Number of Affected Services 1l ¥ Occur Time 1L ¥ Suggestion
] @i 1 1 2026-06-06 17:45:00 You are advised to click the number of problem objects to view the problem object list and handle the p ding to the ing suggestions.
O el 1 1 2026-06-06 17:45:00 You are advised to click the number of problem objects to view the problem object list and handle the problem according to the handling suggestions.
] 3 1 1 2026-06-06 17:45:00 You are advised to click the number of problem objects to view the problem object list and handle the problem according to the handling suggestions.
1 1 2026-06-06 17:45:00 You are advised to click the number of problem objects to view the problem object list and handle the problem according to the handling suggestions.
O o 1 1 2026-06-06 17:45:00 You are advised to click the number of problem objects to view the problem object list and handie the problem according to the handling suggestions.
[0 ©¢ 1 1 2026-06-06 17:45:00 You are advised to click the number of problem objects to view the problem object list and handle the problem according to the handling suggestions.

Total records: 9 10 pes/page 1

List of Issue Objects The optimal repair solution is advised.

Issue Object @ Number of Affected Services 1| Occur Time 1, Diagnosis Info Suggestion Operation

Emored Second Performance 1 2026-06-06 17:45:00 - | You are advised to locate the deterioration cause based on the alarms and performance status of the ODU route. (=]

—



Solution evaluation & Decision making: Power & high temperature Fault (C)

MAXIMO FAULT MANAGEMENT TR
MF To ®

Case Details:

Case Number:

Report Date: 10/05/2026 23:37:00

Alert Date:

Hostname:

IP Address:

Alertkey:

Zabbix AlarmID:

Reported Priority: Low

Domain Type: TRANSMISSION

Case Type:

Case Info: KY 2-4,EQPT (INTTEMPHIGH)

Case Info Details: equipmentalarm, [AlarmName = Card over temperature] [ObjectFullName = :shelf-2:slot-4:RASPB:tnintTempHighRaisedNotif:alarmid: 11643303] . o -
Acatel Alorm 2026530323917 An automatic email is sent when the
Reported By: AUTIN . . .
Crignating Department;Transmssion Leve temperature rises and then the field team is
Responsible Department:

Responsible Person: H d h I H
Problem Type : Card over temperature - aSSIgne to t e re eva nt Slte-
Severity: MINOR
Changed By:
Status: DRAFT
Pending Type:

Pending Info:

Remark:

Click on the link below to go directly to the record.

https://mas.manage.maximo.vodafone.com.tr/maximo/oslc/graphite/manage-shell/index.html?event=loadapp&value=FAULTMAN&uniqueid=405588281

The field team's control steps are as follows:

. Check the room temperature.
. Check the air conditioning status.
. Check the air conditioning settings.

. Check and clean the equipment ventilation filters. Then the fIEId team repair the faUIt by

. Check the equipment fans. checklist on site.
. Check the shelf/cabinet power supply.

. If a single board temperature is excessive, check the board.
. Check the shelf temperature.

00O WU b WNR



Solution implementation and verification

Cognitive Service Weigh . . . . .
s . uestion V Option A Option B V Option C Option D
Activities| capability t Q P P P P
How does the system support automatic
execution and verification of emergenc .
. . 8 . ¥ The system supports automatic
service restoration and fault repair ) . .
. . . . execution and verification of The system supports automatic
solution, and provide assistance to field . . . . .
engineers? emergency service restoration, while execution of emergency Emergency service
. . . meeting carrier-grade high reliability [service restoration. Verification| restoration is executed
1) troubleshooting solutions repair ) . e
. . requirements (e.g., SNCP recovery or |is performed by experts based| manually, and verified by
Solution commands/ scripts for the faults that can . : L
implementati be remotely recovered: OCH link restoration within 50ms (ref. [on alarms and KPls. The system| experts based on alarms
Execution 15% . . . ! ITU-T G873.1)). supports automatic execution and KPIs. Fault repair
on and 2) On-site repair instruction for the faults . . . .
- . L The system also automatically executes| of fault repair solutions, and |solutions are executed and
verification that on-site handling is necessary (such as . e o .
. . the commands/scripts for remotely [ may need human verification. | verified manually. On-site
power supply failure, board fault, fiber cut) . . . . . .
to enable the human: recoverable faults and provides On-site handling is assisted by [ handling is guided by the
i . intelligent on-site handling instructions|network tools but still requires NOC.
- to query the recommended checklists to . . .
. for faults that require on-site repair, NOC support.
repair the fault. without NOC assistance
- to check the fault resolution effect and '
report it to NOC.
Equipment

Communication

Environmental

Board/Module Fault

B

Line Interruption

Optical Power Fault

Client Side Fault

Line BER

power & high temperature

B

A

C C

C




Solution implementation and verification: Board/Module Fault (B)

The fault recovery solution is sent to NE, the rerouting is executed

For board/module fault, the system supports automatic execution and verification of emergency service restoration,
while meeting carrier-grade high reliability requirements. The system also provides on-site handling instructions.

by ASON.

2026-06-04 19:38:56

L5P(0x

N
N
N:
N
N
N

:0xacl00a01,L:
:0xacl00a01,L:
:0xacl00a03,L:
:0xacl00a03,L:
:0xacl00a02,L:
:0xacl00a02,L:

£ iMaster NCE

0x000001b0;
0x000001ce;
0x00000017;
0x00000019;
0x00000021;
0x0000001c;

R=0,B=32,pP=1;CH=(0:20488

‘R) ;Cause:reroute;Detail :PORT FAIL;E r N=0xacl00a02;Err L=:0x0000001b; R=0,B=2,P=1;CH=(0:0);

R=0,B=22,P=3;CH=(0:1)

R=0,B=1,P=1
R=0,B=2, P=1;CH=(0:20483)
R=0,B=11,P=1

R=0,B=3,P=3;CH=

Physical Topology ~ NE Upgrade ... X Inventory Re.

Name.
(DILT102.2) 0DU2 DILTE ..

(DILT102 2) 0DUZ DILTE.
(DILT102.2) 0DU2 DILTE.
(DILT102.2) 0DU2 DILTE
(BILT102.2) 0DU2 DILTE
(DILT102.2) 0DU2 DILTE
(DILT102.2).0DU2_DILTE.
(DILT102.2) 0DU2 DILTE.

(DILT102 2) ODU2 DILTE..

(DILT102 2} 0DUZ DILTE
(DILT102.2) 0DU2 DILTE.
(DILT102.2).0DU2 DILTE
(DILT102.2).0DU2 DILTE
(DILT102.2).0DUZ DILTE

(DILT102.2).0DU2 DILTE.
(DILT102 2).0DU2 DILTE..
(DILT102.2) 0DUZ DILTE.

(DILT102.2). 0DU2 DILTE.
(DILT102.2). 0DU2 DILTE
(DILT102_2) 0DU2_DILTE.
(DILT102.2).0DU2 DILTE.
(DILT102.2).0DU2 DILTE.
(DILT102.2) 0DU2 DILTE.
(DILT102 2) 0DUZ DILTE.
(DILT102_2) 0DUZ DILTE.
(DILT102.2) 0DU2 DILTE
OUT102 21 0bU2 DALTE

17
17
7
17
1
17
17
17
1
1
1
1
17
hid
hid
17
17

1

[ -

sssss

No. 80, Total: 240, Selected: 1, Updato at. 2

Sink

1
1,
[
[
.
[
1
1)
L
.
i
[
[
4
1,
[ &
[ 7
2
(
[
4
1,
&5
[C
&
i
it

125.
28.
28
28
”s
2s
2.
2.
2.
2.
28,
s
”s

S

Topology

Wavelength

Incex

Monitor

(0:1)

Configuration

WDM/OTNA

L8P Primary Tag

Service  Maintenance  Resource  System  Security

X WDM/OTNA.. X ReroutingH... X

LSP Change Reason ‘The Route After Triggered

S2E8'5S..

52 E8'0S..

Reraut 82 ER'5S..
82 ER'9S.
Rerouted 1o the preset pathiport fault  Positive route HBR980 §2 F&'SS.
Sucoesstul LSP Reroute Back Positive route HOR980< $2_E4°9S
preset path:pc 52, E8'55.
to Back 52 EX'9-S.
it .52 E85-S.
Sucosssful LSP Rerouts Back Positive route HER0B04 52 E8'-S.

Positiye route HBR9B0 S2 EA'SS.

=NCE %Sﬂl\twrﬁro utm g-event

Ul LSP Reroute Back Positive route HBR9804 52 E8'B.5
Rerouted 1 52 E8°5-5.
Sucoessrul LSP Rerouts Back PosITVa route HEROB0A 52 E8 85 .
Rerouted to vport fault {52 E&'5S..

ort fault : 52 EBS
Rerouted 10 the preset path port fault  Positive route HBR980 52 E&'SS.
i 0 . 52.F4'BS.

Rerouted 10 the preset paitvchannel fault__ Positive route HER980S 2 E&°S.5
Sucoessful LSP Reroute Back | ol
Rerouted 1o the prasst pathiport fault  _Refoute

port fault

Rerquted 10 the oreset path-oort faull Positive route HARGAOL §2 FA'S.S

NE ASON execution log

Q Goay

15

Node with LSP Setup

Eror Code for LSP Se

(O]

88 ©

LSP Change T

2026-04-27 08:20:
2026-04-26 15:20;
2026.04-26 15:04:
2026.04.26 14.58:

2026.04.26 14 40

202604251341
20260425 13:13:

20260424 14:52:

202604-241437:
20260424 14:16:

2026.04-24 11:39:
2026.04.24 0418,
2026.04.24 0352
20260424 0352

20260424 03:04:
20260422 16:11:
202604-22 1501

20260421 15:12:

202604.211338;

2026.04-18 14:30
20260418 14:13;

202604-17 01:52:
20260417 0025
2026-04-16 0055

2026-04-16 00,01,
20260418 20:38;

2026.04.15 1953

Details

Board/Module fault type
Incident Information
Davice Nama/Sanal Namber NCTTT0 07T 77077000735 Cocgrmence Tme  2026-05-13 13:35:45
Diagnosis Status

Diagnosis Resut Diagnosis stxceeded

Swpgestons Rem.’eandremetallm-eopucal module. or replace it

For optical module fault, the
Topo Cetais Performance Details

on-site handling(to replace
which BOM code and card type)
instructid@® is provided.

Close

After replacement, the OTN quality assurance Model will verify that the
fault is fixed and related service impact not any more exists.



Solution implementation and verification: Line Interruption Fault (B)

For line interruption fault, the system supports automatic execution and verification of emergency service restoration,
while meeting carrier-grade high reliability requirements. The system also provides on-site handling instructions.

The fault recovery solution is sent to NE, the rerouting is executed Details
by ASON . Incigent Information
2026-05-27 16:03:52 Davics NameSarial Number £ i Sesuresce Tana 2026-05-13 15:07:03
LSP (0x. ‘IR); Cause: IerouteE Detail: PORT FAIL; iErr N=0xac100a08; Err L=0x00000001f; R=0, B=2, P=4; CH= (0:0); Incident Name |Sﬂ)6'm~wienmh optical path intermuption | nodert Detats  R_LOS;ROOT/VFMOBILE/SUBNET-10_AVRUPA

N: Oxac100a01, L: 0x0000001b0; R=0, B=22, P=3; CH= (0:1)

N: Oxac100a01, L: 0x0000001cc; R=0, B=32, P=1; CH= (0:2048) Diagnosis Status Llne Inte rru tlon faUIt t e

N: Oxac100a05, L: 0x00000017; R=0, B=1, P=1 N E ASON exeCUtlon Iog ...... p yp

N: Oxac100a05, L: 0x00000019; R=0, B=2, P=1; CH= (0:20483) i e o

N: Oxac100a08, L: 0x00000021; R=0, B=7, P=3 et

N: Oxac100a08, L: 0x0000001¢; R=0, B=3, P=3; CH= (O:‘l)\ 1. The Inler-te optical path & Infermupted, and the sink por cannof recoie optical signals Sourcs port: | I_E-
Shel.5.F2ELOM-1(IN1/OUT1 (7dB)). sink poel. M _O-Sheif1.11.130BU1
HIN_DCM(s L2 308 VINO17_FO_R1V000015614] ) 2 The transmt power of port Sheif0-22-55NO2-2(IN20UT2) on NE
MGHSS01_S10_E i3 abnomal

ol iMaster NCE Topology ~ Monitor ~ Configuration ~ Service ~ Maintenance  Resource  System  Security Q @Goay At @ @ g 1. The inler-=ile oplical palh i inlerrupled. Chedck [he long fibees (Including connecions), piglais, boards, and modubes invoivgd.
Physical Topology ~ NE Upgrade X InventoryRe... X Wavelength X WDM/OTNA.. X WDM/OTNA.. X ReroutingH.. X 5 @

Source Sink Inex LSP Primary Tag LSP Change Reason ‘The Route Atter Triggered Relay Fault Node Node with LSP Setup Eror Code for LSP Se. LSP Change Tir * F . . N .
{DILT102.2] 0002 DILTE . 17 [rd] 2801 socond erouted 16 the 52 ENSS [ 202604270820 Top Oe -Or'.t- h'l.s fa u It th e O n —S Ite h a n d I I n g ( d et a I I
(DLT102.2) 00U DLTE... 17 o ] 1251 second Successful LSP Rerouts Back Positive route HER9B04 52 EX'DS.. 202604261520
(DILT102.2) 0DUZ DLTE . 17 &) 2.1 second Rerouted to the preset pathportfault  Positve oute HBR9804 52 EX'S:S. Ps " 20260426 1504
(DILT102.2) 00U DILTE 17 (] 281 second Successful P Reroute Back Positive route HER8A0 82 EA'DS 20260426 1458 I n t e r r u pt I O n I (ﬁh t I O n F I n d I C a t e d by OT D R
(BLT102.2) 0DU2 DILTE 17 (] s 1 second Refouted fo the presst pathport fault Positive route HARS804 82 E&'S S My 5 2026.04.26 14,40
(DILT102.2) 00U DILTE. 17 i s 1 second ercute B 52,6895 20260425 1341
(DILT102,2) 00U DILTE... 17 i 25,1 sooonc Reouted 1o he presel pathport faull  Positve route HBR9B04 52 E8'S:S. Ps [ 202604251313
(DLT102.2) 0DU2 DLTE... 17 i 25,1 socons Sucoessful LSP Roroute Back Positve route HER9B04 52 EX'-S. 20260424 1452 m e a S u rl n g) I n St r u O n I s p rOVI d e d
(DILT102.2) 00U DILTE... 17 [ ] 1281 second Rerouted tothe presst pathportfault  Positie roule HBR9804 82 EX'5S... 5. 20260424 1437
(DILT102.2) 0DUZ DILTE.. 17 (] 281 second Successful LSP Rerouts Back Positve route HER0A04 52 EA'DS. 20260424 14:16
(DILT102.2 0DU2 DLTE . 17 (] 1281 second NﬁEm ‘AS .N u t Inn ev e n t 20260424 11:39
(BILT102.2).0DU2 DLTE 17 1l s 1 second ZI:EID g 2026042404118
(DILT102.2) 0DU2 DULTE. 17 i 2s. 1 secons Refouted to e presel pathportfaull  Positve route HORSB04, 52 E&'S S 202604260352
(DILT102,2) 0DUZ DLTE.. 17 i 5.1 st Sucoessful LSP Rerouts Back Positve route HBRIBOS 52 EA'BS 20260424 0352
(DILT102.2) 00U2 DILTE .. 17 ] 28. 1 first Rerouted 1o he preset pathport faull  Positive roule HBR9804 52 EX'SS. ® 044 20260424 0304
(DLT102.2),0DUZ DILTE... 17 [ ] 125.1 sacond Success1ulLoP Reroute Back TosiTve route HBROB0T 52 ER5. 2026042216:11;
(DILT102.2) 0DUZ DLTE .. 17 @h 281 second Rerouted to the presst pathportfault  Positive routz HBR9804 82 E&'5S Ps . 202604221501
(OILT102.2),0DU2 DILTE . 17 (] 28,1 first Succassfull port fault 2 Ex'8S 0] s 202604211512,
(DILT102.2).0DU2 DILTE 17 (] 12s. 1 first Rerouted 1o the preset path port fault Positive route HER980 §2_E&'S-S ™ 18 2026.04.2113:39
(DILT102.2).00U2.DLTE 17 i s 1 st Sucoessul LSP Reroute Back Positive oute HBRIA0 2, FA'BS 20260419 1830 Close
(DILT102.2) 0DU2 DILTE . 17 i 251 st Reouted 1o e preset path channel faull_Positve oute HBR9B02 52 E&'S:S e . 20260418 14:19:
(DILT102.2) 0DU2 DILTE.. 17 - ] 251 st Roroute Back L 52, EABS 202604170152
(DILT102.2).0DU2_DILTE.. 17 = 1251 first Refouted 1o the fault | Reroutad to the preset path.channe faull R 042 2026.04-17 00:25;
(DILT102.2) 0DU2 DLTE... 17 (] 1251 ssoond | S2EVOS. 20260416 0055
(DILT102.2) 0DUZ DLTE.. 17 il 28,1 secona Refouted 1o tre presst pathportfault  Positve routz HER9804 S2 EX'SS ] s 202604160001 . . . . .
(BILT102.2).00U2 DILTE 17 ] s 1 a6e0nd ‘Sucoesstul LSP Reroute Back Positve route HER9B0Z 2 EA'SS 20260416 2038 Afte r O n _s Ite h a n d I | n g th e OT N q u a I Ity a SS u ra n Ce M O d el WI I I Ve rlfy th at
172 wwu warrmonaond 1 vu a2 § 1 second Rerouted to the oreset nath-nort fault Positive route HBRIBOS S2 FA'S.S TR 15 ’

1DILT102 21 ODU2 DILTE
‘
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the fault is fixed and related service impact not any more exists.



Solution implementation and verification: Optical Power Fault (A)

For optical power fault, the system supports automatic execution and verification of emergency service restoration,
while meeting carrier-grade high reliability requirements. The system also provides on-site handling instructions.

The fault recovery solution is sent to NE, the rerouting is executed

by ASON.

2026-05-20 06:26:16

LSE(

:0x0ab41605,L:
:0x0ab41605,L:
:0x0a0b0c05,L:
:0x0a0b0c05,L:
:0x0a0b0c04,L:
:0x0a0b0c04,L:
:0x0ab41604,L:
:0x0ab41604,L:

2= =2 g2

o iMaster NCE

Physical Topology ~ NE Upgrade

Name Source
(DILT102.2).00U2 DILTE .. 17
(DILT102.2) 00U DILTE... 17
(DLT102.2) 0DUZ DILTE.. 17
(DILT102.2).00U2 DILTE. . 17
(DILT102.2) 0DU2.DILTE 17
(DILT102.2) 002 DILTE
(DILT102,2).00U2 DILTE.. 17
(DILT102.2) 0DU2 DILTE... 17
(DILT102.2) 00U DILTE... 17
(DILT102.2) 0DUZ DILTE.. 17
(DILT102.2) 0DU2 DLTE . 17
(DILT102.2).0DU2.DLTE. 17
(DILT102.2).00U2 DILTE. 17
(DILT102.2 0DU2 DILTE
(DILT102.2) 0DU2 DILTE... 17
(DILT1022).0DU2 DULTE.. 17
(DILT102.2) 0DUZ DLTE .. 17
(DILT102.2 0DU2 DILTE . 17
(DLT102.2).00U2.DLTE 17
{DILT102.2).00U2.DILTE 17
(DLT102.2) 0DU2 DILTE.. 17
(DILT102.2).00U2 DILTE
(DILT102.2) 0DU2 DILTE .. 17
(DILT102.2) 0DU DLTE .. 17
(DILT102.2) 0DUZ DLTE.. 17
(DILT102.2).00U2 DLTE.. 17

I3

=

5 =

(DILT102 21 0DU2 DILTE 17 1uus vseserom
‘

S e e e e i e e e e R e e e e e e e

0x00000041;
0x00000041
0x00000008;
0x00000007;
0x00000006;
0x00000008
0x00000042;
0x00000042;

X

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
4

Inventory Re.

Sink

i28..
125.

28
128
18
1.5
8
125

128.
128.

128
28
s
s
128,

125..

128
128
128
s
2s
128
128
128
128
2.8
v ramnaud? §
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X

,FIR));Cause:reroute;Detail : LAMBDA . ALM;Err N=x0ab41604;Err L=:GXGGGGGGGG;

R=0,B=1,P=1;I5_OMSP=no;CH=0x0060
;R=0,B=1,P=1;IS OMSP=no;CH= GXOOOONE ASON executlon IO
R=2,B=11,P=49;I5 OMSP=no
R=0,B=1,P=15;I5 OMSP=no;CH=0x0060
0,B=1,P=15;I5_OMSP=no
;R=2,B=11,P=49;15 OMSP=no;CH=0x0060
R=0,B=1,P=1;1I5 OMSP=no;CH=0x0000

R=0,B=1,P=1;I5_OMSP=no;CH=0x0060

Topology

Wavelength

Incex

Monitor

X

second
second
second
second
seoond
s600N0

second

first
first
first

first

Configuration

WDM/OTNA

L5P Primary Tag

Service  Maintenance  Resource
X WDM/OTNA.. X Rerouting H...
LSP Change Reason

Retouted 1o the preset path:port fault
Sucosssful LGP Reroute Back
Rerouted to the presst path:port fault
Sucosssful LSP Reroute Back
Rerouted 10 the preset path port fault

System  Security

X

The Route Ater Triggered

Positve route HBRIB04 52 E'SS...
Positive route HERIB04 52 EX'DS..

Positve route HERIA04 52 EX'SS
Positive route HERGA04 82 EA'DS
Positive route HAR3ADL 2 FA'S S

Reroute Back
Rerouted 10 the preset pathport fault
Sucosssful LSP Reroute Back
Rerouted to the praset pathport fault
Sucosssful LSP Reroute Back

Refauted 1o the preset path port faul
Successful LGP Reroute Back

52,6495
Positive route HBR9804 S2 E&"5-S.
Positve route HBRIA04 52 EA'DS.

Positive route'HBR804 52 ER'5-S...
Positive route HBROB04 82 E&'G-S...

NEE-ASON-reroutin

Positive route HBR3B0 $2 &'
Positive route HBRS80Z 52 E&'B-5.

Relay

Rerouled 1o the prese pattport fault

Positve route HBR9804 52 EA'S-S.

SucoessIul LEP Reroute Back
Rerouted {0 the preset pathport fault
Sucossstul L por fault

PosiiNa route HOROA01_S2 EX0S

Positive route HBROA04 52 EA'5S..

Rerouted fo the preset path port fat
Sucosssful L5P Reroute Back

P BR9BOS $2 EA'BS
Positie route HBR9804 §2_EA'SS
Positive route HBR380L 52, FABS

Rerouted 1o the preset pathchannel fault  Positive route HBR9804 52 E&'5-S.

Sucoessful LSP Reroute Back
Rerouted to the presst pathport fault
Sucesssful LSP Rerouts Back
Rerouted to the presst path port fault

ositve route HBRIA0A 52, EX'BS.

Retouted o the prese! path;channel faull

Positive route HBROB04 52 E&'9S...

Positve route HERIE0 2 EX'SS.

Reroute Back

Rerouted to the oreset pathnort faull

52 E&'9S.
Positve route HBRIBOS 52 F&'S.S.

Fault Node

g

Q Goay

0441

..

15

15

M.

042

Node with LSP Setup

g event

Eor Cade for LSP Se

;CH=0x0000;Cost_T=101;

® 0

8 ©

LSP Change Tir *

2026-04-27 08:20:
2026-04-26 15:20:
2026-04-26 15:04:
2026:04-26 14.58:
2026.04.26 1440
2026.04.25 1341
20260425 13:13;
2026-04-24 14:52:
2026-04-24 14:37:
2026-04-24 14:16:
202604-24 11:39;
2026.04.24 0418,
2026.04.24 0352
2026-04-24 0352
2026:04-24 03:04;
2026-04-22 16:11:
2026-04-22 15:01:
202604211612
202604211339;
20260418 14:30:
2026-04-18 14:13:
2026-04-17 01:52¢
20260417 00:25:
2026-04-16 00:55:
2026-04-16 00,01,
20260415 20.38;

2026.04-15 1953
Yy

For this fault, the automatically optical power optimization can be
triggered after the optimization repair solution is evaluated and
chose by OTN fault tree Model

Tral x  Manage WOM Trail- [Main Window] x Op

Senvce Sutus
o Sdnciond  Acie Gkl st sl

A Sats Cested Troe

The EMCA optimization process log recorded as:

[20:48:34,094],Warn ,[T240605), [baseutils.cpp:597],{default}, {"objList"[{"name":"N
08:26:38 - 13514 -wdm","service TypeName":"OCH", "res|d":"37eaaf85-cd00-46f1 -83d3-de3d7a6ab83d" 1A *isTruncated” “false}
[20:48:34.094],Warn ,[T240605], [baseutils.cpp:597], [default} {"error-information™[],"resultinfo™{"error-
information™{],"progress":52, "result™:"running","starttime ":"2025-04-18T12:48:27.000Z","trail Status"[{"status":1, "trail-resld":"37eaaf85-cd00-46f1-83d3-
de3d7a6ab83d", "trailKey™("direction":0,"snkPortKey"{"neld":3145780, portDirection™0, portld":1,"shelfld":0,"slotld":27},"srcPortKey™{"neld":3145741,"portDirection”:1,"portld":1,"s
helfld"0,"slotld":35),"trailld":"2015-08-15 08:26:38 - 13514 -wdm"))]}}
[20:48:35.551],Info ,[T259165], [net commu client.cpp:682],Http Receive serial id=668,Code=200: [ne id,serial, command,result,data][3145785,2843,34758,0,)
[20:48:35.551],Warn ,[T259168), [requesl cunlroller cpp:262],{default}, asyn mission ﬁnlsh mission id=600000056

:48: 1b00001b01-1744980513-DropOptimizedStep{PortAttributeUpdate},cfg-set-atten:

-OCh-13514""nativeld":"OCHTRAIL=2015-08-15

0x300039 - Ox1d - 1(FIBER IN, 0x101, 3)-32, Attribute = PCT SET ATN, ret = 0, Data = 4.5

[2048 51 239] Info [T242300] [OmsRequestHoIde*
TraillD { [32&2015-08-15 08:26:38 - 13514 -wdn]
NOT COUNTERFEIT, Src {0x30000d - 0x21 - 2(FIB|
[20:48:51.239],Info ,[T242300], [OmsRequestHolde

] e tlonAdJustWaveState DONE,
- RT POSITIVE PROT | m rlosExist :0, m noPwrErrorState: 0, trailFormation: 1 m counterfeitSecne:

R OUT, 0x101, 3)}, Snk (0x300034 0x17 - 7(FIBER IN, 0x103, 3)). lastTime: 1744980508

.cpp:195],{EMCA LOG]}, Set Adjust State:SeftionAdjustWaveState:DONE,omsCtrKey:D964325218946384359, wave:WaveNo : 32,
TraillD { [32&2015-08-15 08:26:38 - 13514 -wdn] - RT POSITIVE WORK(0) -0 -1 -1 -0},, np rlosExist :0, m noPwrErrorState: 0, trailFormation: 1 m counterfeitSecne:

NOT COUNTERFEIT, Src {0x30000d - 0x23 - 1(FIBER"OUT, OXTOT, 37}, SNR {UX300034 - OXTh - 1(FIBER IN, 0x101, 3)}. lastTime: 1744980508

[20:48:51.2391.Info .[T2423001. [OmsReauestHolder.con:4301.{EMCA LOG!. SetAdiustStateFinish State:SectionAdiustWaveState:DONE

msCtrKeyD964325218946384359 wave:WaveNo : 32,

After optical power optimization, the OTN quality assurance
Model will verify that the fault is fixed and related service impact
not any more exists.



Evidence: Client Side / Line BER / power & high temperature fault (C)

For client side fault, there is no alternative route to restore service, fault repair solutions are executed and verified
manually.

For line BER fault, ASON trail rerouting implements automatically, but it needs human to start optical power
optimization and verify result.

For power & high temperature fault, normally the environmental factor is adjusted by human.



Thank you.
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