	MIC Electronics Limited

	OLTE TEST PROCEDURE

	(PROCEDURE No.: DLC/SYSTEM-OLTE)

	PROJECT / PRODUCT: Digital Loop Carrier on STM 1/4 SDH Ring 
	SUBSYSTEM: COT & AT

	ASSEMBLY: OLTE
	CODE:  -



TEST EQUIPMENT REQUIRED:

	Sl.No.
	Equipment Name
	Model No.
	QTY
	MAKE

	1. 
	SDH analyzer
	ANT  20
	1
	W & G

	2. 
	Optical Power meter

	
	1
	

	3. 
	Optical Variable Attenuator
	
	1
	

	4. 
	DCA
	EDT135
	1
	W & G

	5. 
	Computer
	BRIO
	1
	HP


CABLE REQUIRED:

	Sl.No.
	Description
	TYPE
	LENGTH
	QTY

	1
	Optical Patch Cords
	FC/PC
	1 Meter
	2

	2
	Optical Patch Cords
	FC/PC
	20 Meter
	2

	3
	NMS extinction cable

(2,3 & 5 pin to pin)
	9pin D (male) - 9pin D (female)
	15 Meter
	1

	4
	Rs232 cable
	9pin D (Female) - 9pin D (female)
	15 Meter
	1

	4
	Impedance Matching Transformers
	75( to 120(
	
	2


TOOLS REQUIRED:

	Sl.No.
	Description
	TYPE
	MAKE
	QTY

	1
	Wire wrapping Tool
	
	-
	1

	2
	Video Tape head cleaner
	Spray
	PHILLIPS
	1


SPECIFICATION:



As per Test Formats.


TEST PROCEDURE:

1. Optical Cable Arrangements:

i) Total Optical 20 meter Patch cords required  =  Total OLTEs in Ring (including ATs & COT) X 2 

ii) Patch Cord numbering Procedure:

a) First label the names as shown in the figure below:
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b) Required Total No. of  patch cord pairs (As per figure 1) = Total OLTEs  in Ring.

2. Physical Connections:

COT side:


i. Load all Modules as per figure 2.

ii. Connect Physical connections as per figure 3.

AT side:


Connect Physical connections as per figure 4 & 5.

3. Initial Test:

Connect each AT to computer directly and do the following procedure:

i. NE Addresses: 

First, note down the NE Address shown in NMS.

ii. NE Identification:

Give a name for each AT in NE Identification window.

Ex:  ATn/m,  Ring: k ,  where 'n' is AT Number, 'm' is Total number of ATs & 'k' is Ring No. 

iii. Disable Automatic Laser Shutdown (ALS):

Observe the LASER setting in NMS. If Enabled the ALS function, then disable this function Temporally.

Module positions for COT side OLTE

	 
1st MOTHER BOARD
	
2nd MOTHER BOARD
	
3rd MOTHER BOARD
	

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	

	

	

	P

S
	
	TEX1
	
	P

S
	
	
A


D


M
	TEX1
	
	SCRF


Figure 2.

       Physical connection details for COT side OLTE
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iv. Optical Power measurement:

. 
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OLTE rear view,    Figure 7.


1. Loop back the optical signal as shown in figure 7 above. 

2. Note down the readings of both aggregate’s Rx & Tx.

3. Transmitting Power of both aggregates should be in between –10dB & –12dB.

4. Receiving Power Rx1 & Rx2 should be Maximum of 2dB lesser than Tx2 & Tx1 respectively.

5. If you find any abnormal reading, then follow the Troubleshooting Procedure.

v. Sensitivity Test:




1. Make the setup as per Setup diagram shown in figure 8 above.

2. First, Connect fiber to IN1 (Aggr. 1).

3. Set 0dB attenuation in Optical Variable Attenuator (OVA).

4. Configured in SDH analyzer as Electrical 2Mbps input & Optical Output at 1300nm LASER.

5. Mapped the input 2Mbps at SDH frame of 1-1-1 in SDH Analyzer.

6. Now, gradually increase the attenuation in OVA & observe Alarms in SDH Analyzer.

7. If you find any alarm, then slightly reduce the attenuation in OVA until Alarms cleared.

8. Repeat steps 6 & 7 until you didn’t find any Alarm in at least 5 minutes.

9. Now disconnect fiber form OLTE Optical IN and connect that fiber to Optical Power Meter (OPM), and note down the results in Test Format :              .
10. Repeat steps from 2 to 9 for Sensitivity test to IN2 (Aggr. 2).

4. Optical Connections:



Connect all fiber connections as per figure 6.

5. NMS settings:

i. Cross Connections:

1. Connect COT as locally through NMS.

2. Cross connect all 63 E1s directly to STM-1 frame in Protection mode.

3. Now, connect AT as Remotely, and cross connect required (depending on number of ATs & Tender spec) E1s to STM-1 frame in Protection path.

4.  Remaining of all VC12 paths should be loop back with unprotected mode (STM-1 (1) to STM-1 (2)).

5. Repeat steps 3 & 4 for remaining all ATs in Ring.

ii. Synchronization:

1. Only Select STM-1 's aggregate 1 & 2 for synchronization for all OLTEs.

2. Configure the all OLTEs synchronization parameters according to the following Table 1.

	Selection

Button
	Parameters
	COT
	AT1


	AT 2

To

ATn-1
	ATn

	Timing source
	Input Configured
	STM-1 (1)
	DNU
	SEC
	SEC
	SEC

	
	
	STM-1 (2)
	DNU
	SEC
	SEC
	SEC

	
	Input overwrite
	STM-1 (1)
	-
	No
	No
	Yes

	
	
	STM-1 (2)
	-
	Yes
	No
	No

	Selector A
	Administrative State
	Unlocked
	Unlocked

	
	Wait -to- restore
	5 min
	5 min

	
	Selection type
	Automatic
	Automatic

	
	Priority
	STM-1 (1)
	0
	0

	
	
	STM-1 (2)
	1
	1

	Selector B
	Administrative State
	Locked
	Unlocked

	
	Wait -to- restore
	5 min
	5 min

	
	Selection type
	NA
	Automatic

	
	Priority
	STM-1 (1)
	NA
	0

	
	
	STM-1 (2)
	NA
	1

	Selector C
	Administrative State
	Unlocked

	
	Squelch Quality
	QL-SEC

	
	Selection  A or B
	Selector B


Table 1.

iii. Optical Power Measurement:

1. Observe & note down Optical receiving & transmitting power levels in NMS & also measure with Optical Power Meter. (Test Format No.                     ).
Table 2.

	
	MAX
	MIN

	Tx
	-8dB
	-15dB

	Rx
	- 10dB
	-18dB


2. If you find any abnormal readings as per Table 2, then follow the Trouble Shooting Procedure.

iv. View Current Alarms:

1. Observe All OLTEs for Alarms. 

2. If you find any Alarm in any OLTE, connect to that OLTE and follow the Trouble Procedure for Alarms in OLTE.

6. Checking COT E1's wiring through BER TEST:

1. Connect NMS to COT

2.    Loop Back all E1s (63 E1s) Locally (i.e., LINE loop back for all 2Mbps ports in NMS).

3. Then, connect DCA (PFA 35) to one E1 (at COT's DDF) & observe the Alarms in DCA.

4. If you find any Alarms for any E1, note down those details and do the Trouble shooting Procedure.

5. Repeat steps 3 & 4 for all 63E1s. 

6. Do not forget to remove the all Loop backs for E1s in NMS.

7. BER Test:

1. Physically Loop Back  one E1 individually (Tx to Rx) at AT.

2. Connect DCA (PFA 35) to Corresponding E1 at COT.

3. Observe at least minimum 5 minutes for Alarms in DCA. And note down the BER is OK /NOT.

In Test Format:
4. If you find any Alarm, then follow the Trouble Shooting Procedure.

5. If you didn't find any Alarm in 5 minutes, then repeat steps from 1 to 4 for all ATs.

8. Tandem Loop Back Test:

1 Physically Loop Back  all E1s available at AT individually (Tx to Rx).

2 Loop Back all corresponding E1s serially (Tandem) as per figure 9 at COT.

3 Observe at least minimum 5 minutes for Alarms in DCA. And note down the BER is OK /NOT.

4 If you find any Alarm, then follow the Trouble Shooting Procedure.

5 If you didn't find any Alarm in 5 minutes, then repeat steps from 1 to 4 for all ATs.
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Connectors 1 to 13 & 21 for DDF and NMS for Computer Interface. 

Front View of Access Node.

Figure 4


Rear View of Access Node.

Figure 5

9. AIS FREQUENCY MEASUREMENT:

 
To measure AIS frequency, Set Clock Locked with Rx. in DCA. And DCA's Rx connect to Tx of OLTE's E1 port.  And Note the all reading in Test Format.

1. With Optical Input: 

a. Switch ON the all OLTEs.

b. Measure All OLTE' E1's AIS Frequency in DCA.

2. Without Optical Input: 

a. Switch OFF adjacent Two OLTEs.

b. Measure All OLTE' E1's AIS Frequency in DCA.



 10.

JITTER MEASUREMENTS


10.1.
2 Mbps - Jitter


a.
Input Jitter


b.
Output Jitter


c.
Max. Input Jitter Tolerance 



d. 
Jitter Transfer Function


10.2.
STM-1 Jitter


i.
General


a.
Mapping Jitter (Output Jitter at STM-1)



b.
Demapping Jitter (Input Jitter at STM-1)


ii.
Application



a.
Output Jitter



b.
Pointer Jitter


10.1
2 Mbps - Jitter


10.1.a.
INPUT JITTER



a. Structure







b. Instruments:





1.
Signal structure.





2.
O.172  Jitter Generator/Analyser.(Select Tx On, Tx JIT & P-P Rms )



c. Settings:






Tx  amplitude
:1.5 UI (<= 2.4Khz)








 0.2 UI (> 2.4Khz)





Rx  range
:1.6 UI





Filters

:HP1+LP-----> LP=100Khz, HP = 20Hz







             HP2+LP-----> LP=100Khz, HP = 18Hz





Settings->General->








i. Tx Source : Internal








ii. Amplitude: 0.1UI.








iii.Rx source: Average:OFF,Rms Integration period = 1sec. 








iv.Peak-Peak= 0.5 UI.







d. Procedure:
Switch OFF the adjacent OLTEs. After that  set TX offset  & Filter settings according to format given and run this application and note down the max. value of jitter peak-peak in O.172 jitter window.


10.1.b
OUTPUT JITTER


a. Structure




b. Instruments:







1.Signal Structure.







2.O.172  Jitter Generator/Analyzer.(Select Tx JIT & P-P Rms)



c. Settings:

Rx  range
: 1.6 UI







Filters

: HP1+LP-----> LP=100Khz, HP = 20Hz







              
  HP2+LP-----> LP=100Khz, HP = 18Hz







Settings->General->








Tx:  
Source : Internal,   Amplitude: 0.1UI.








Rx:
Source: Average:OFF,Rms Integration period = 1sec. 









Peak-Peak= 0.5 UI.







d. Procedure:
Switch OFF the adjacent OLTEs. After that set TX offset according to format given and run this application and note down the max. value of jitter peak-peak in O.172 jitter window.


10.1.c.
MAXIMUM JITTER TOLERANCE (MTJ)



a. Structure:




b. Instruments:






1.Signal Structure.







2.O.172 Jitter Generator/Analyzer.(Select Tx JIT & MTJ) 



c. Settings:







i.
Select in Jitter Generator:-  Gate time: 1 sec, Error source: TSE,










     Error threshold: 10, Settling time: 1 sec






ii.
Modify all settings in Jitter Generator -> settings -> MTJ -> then change the tolerance mask(select G.823 settings) according the test format and also scan frequency. then select Max. recovery time: 0 sec.






iii.
Jitter Generator -> Settings -> General -> 







Tx:- 
source: Internal,  Amplitude: 0.1 UI







Rx:-
Average: OFF,  RMS integration period: 1 sec.








Hit threshold +peak: 0.5, -peak: 0.5



d. Procedure:
Switch OFF the adjacent OLTEs. After that,  set TX offset according to format given and click 'start' button in O.172 jitter window, and take a printout after completion of the test.


10.1.d
JITTER TRANSFER FUNCTION (JTF)


a. Structure




b. Instruments:






1.Signal Structure.







2.O.172 Jitter Generator/Analyzer.(Select Tx JIT & JTF)



c. Settings:  in O.172 Jitter Generator window:





i.
Rx range  
:1.6 UI





ii.
Settling
time
:1.0 sec





iii.
Settings->JTF-> 




a. Select the Tolerance mask(G.705) or Spec.






b. Select scan frequency according to G.823.






c. Set Rms Integration period = 1.0 sec.






d. Calibration:- 
Calibration required for every measurement. 

Do calibration for first the measurement and use previous calibration for remaining tests.






e. Do not select "FIXED AMPLITUDE".





iv.
Settings->General->







i.  Tx:-
Source : Internal,  Amplitude: 0.1UI.







iii. Rx:-
source:-  Average :OFF,Rms Integration period = 1sec. 








Peak-Peak= 0.5 UI.







d. Procedure:
Switch OFF the adjacent OLTEs. After that,  set TX offset according to format given. make a loop back Tx and Rx of ANT-20 with 6dB attenuation and then click 'start' button for calibration in O.172 jitter window. After completing calibration Connect Tx & Rx according printout after completion of the test.   


10.2.
STM-1  -  Jitter




The following all tests are standalone (not requires Ring).

10.2.a. General


10.2.a.i.
Mapping Jitter 



a. Structure











b. Instruments:






1.Signal Structure.







2.O.172 Jitter Generator/Analyzer.(Select Tx ON, Tx JIT & JTF)



c. Settings:  in O.172 Jitter Generator window:






i.
Tx amplitude:
1.5 UI (<= 2.4Khz) &  0.2 UI (> 2.4Khz)






ii.
Filters:

HP1+LP-----> LP=1.3MHz, HP = 500Hz








             HP2+LP-----> LP=1.3MHz, HP = 65Hz






iii.
Settings->General->








i.  Tx: -
Source : Internal, Amplitude: 0.1UI.








ii. Rx: -
source:- Average: OFF ,Rms Integration period = 1sec. 









Peak-Peak= 0.5 UI.







d. Procedure:
Switch OFF the adjacent OLTEs. After that set TX offset & Filter settings according to format given and run this application and note down the max. value of jitter peak-peak in O.172 jitter window.(just like 2Mbps input jitter - difference is just structure & filters)


10.2.a.ii.
Demapping Jitter (Input Jitter at STM-1)

 

a. Structure








b. Instruments:







1.Signal Structure.







2.O.172  Jitter Generator/Analyzer.(Select Tx ON, Tx JIT & P-P Rms)



c. Settings:

in O.172 Jitter window.







Tx amplitude:
1.5 UI (<= 2.4Khz) &  0.2 UI (> 2.4Khz)







Rx range: 
1.6 UI







Filters:

HP1+LP-----> LP=100Khz, HP = 20Hz







              
HP2+LP-----> LP=100Khz, HP = 18Hz







Settings->General->








i.  Tx:-  
Source : Internal,   Amplitude: 0.1UI.








ii. Rx:-
Source:-  Average: OFF, Rms Integration period = 1sec. 









Peak-Peak= 0.5 UI.







d. Procedure:
Switch OFF the adjacent OLTEs. After that set TX offset & Filter settings according to format given and run this application and note down the max. Value of jitter peak-peak in O.172 jitter window.(just like 2Mbps input jitter).


10.2.b.
Application


10.2.b.i.
Output Jitter 




Same as mapping Jitter (10.2.a.i). But, difference is don't switch on 'Tx ON'.



a. Structure





b. Instruments:





1.Signal Structure.






2.O.172 Jitter Generator/Analyzer. (Select Tx ON, Tx JIT & JTF)



c. Settings:  in O.172 Jitter Generator window:






Filters:
HP1+LP-----> LP=1.3MHz, HP = 500Hz








HP2+LP-----> LP=1.3MHz, HP = 65Hz






Settings->General->








i.   Tx Source : Internal








ii.  Amplitude: 0.1UI.








iii. Rx source:  Average: OFF, Rms Integration period = 1sec. 








iv. Peak-Peak= 0.5 UI.







d. Procedure:
Switch OFF the adjacent OLTEs. After that  set TX offset & Filter settings according to format given and run this application and note down the max. Value of jitter peak-peak in O.172 jitter window.(just like 2Mbps input jitter - difference is just structure & filters)


10.2.b.ii.
Pointer Jitter



a. Structure






b. Instruments:





1. Signal Structure.






2. O.172 Jitter Generator/Analyzer. (Select Tx ON, Tx JIT & JTF)






3. Pointer Generator (AU On or TU On, NDF On, AU/TU & FRM)



c. Settings:  




1. 
O.172 Jitter Generator windows:





i. 
Filters:

HP1+LP-----> LP=100KHz, HP = 20Hz







 
HP2+LP-----> LP=100KHz, HP = 18Hz





ii.
Settings->General->







Tx:  - 
source : Internal,    Amplitude: 0.1UI.







Rx: - 
source:- Average: OFF, Rms Integration period = 1sec. 








   
Peak-Peak= 0.5 UI.




2.  Pointer Generator:





Following settings for AU & TU:







Sequence A: 







Sequence B:







Sequence C:











Sequence D:


d.
Procedure:






i.
First synchronize OLTE with STM-1(1) or STM-1(2) according to which input 




has been used. Go to OLTE NMS - connect OLTE NMS as local then go to 






Configuration -> synchronization -> 






T1/T2/T3 -> 







Only select STM-1(1) or STM-1(2) signals in SDH candidates 







Select configure quality as SEC. Then select 







Selector B -> 







Administrative state: Unlocked







Wait-to-restore time: 0 sec







Priority:  STM-1(1) / STM-1(2) = 0 , deselect automatic & Tick on Forced







Then click on 'Apply' after that click on 'Clear' then observe the 'current 





clock'. Current clock must be STM-1(1) or STM-1(2) .





ii.
Set TX offset (signal structure window)





iii.
Set Filter settings (O.172 jitter window)





iv.
select pointer sequence (pointer Generator window)





v.
select AU or TU  (pointer Generator window)





vi.
select jitter TX ON (O.172 jitter window)





vii.
select AU On / TU On (pointer Generator window)




After doing all above settings according to the given format  and run this application and 


note down the max.value of jitter peak-peak in O.172 jitter window.


11. Synchronization Test:

1. Make all fiber connections as per figure 6.

2. Configure Timing source in NMS as per given Table.

	Administrative State
	Timing Source
	Input Configuration
	Input Over write
	Priority

	Unlocked


	STM-1 (1)
	SEC
	NO
	0

	
	STM-1 (2)
	
	
	1

	
	Ext. clock (1)
	
	
	2

	
	2Mbps - Trib (1)
	
	
	3

	
	2Mbps - Trib (2)
	
	
	4


3.
Give

3. Loop Back one E1 at AT & Observe BER at COT on corresponding E1.

4. Note down Clock frequency with SDH Analyzer on Locked mode and Unlocked in Test Format.

5. Now, remove one by one Timing sources with priority and observe the changeover time errors and slips in BER meter. 

6. After remove all timing sources, then we observe Holdover. Note down the all readings in Test Formats.

12. Alarm Tests:


1. Don’t switch OFF adjacent ATs.

2. For easy of testing, COT & AT1 are connected to NMS using Two computers.

3. Check the extension of visual alarm for all the conditions in step 3 to 11 below.

4. Check the extension of alarms to the Rack alarm points provided in the terminal in non voltage contact relay points for all the faulty conditions in step 4 to 8.

5. Make all connections as per above figure.

6. Loss of incoming digital electrical signal: Disconnect the Data i/p to electrical Tx.  Check whether corresponding alarm(Red LED) glows in the unit and prompt alarm is activated by the system.  AIS is to be sent to the line side.  The status absence of electrical signal to be displayed in maintenance terminal.  Restore and check whether Red LED goes off.

7. Auto Laser Shut off function(ALS): Disable the auto laser shut off function. Check whether the corresponding alarm glows and the deferred alarm is also actuated by the system. Check the status of the laser in maintenance terminal.

8. Bit error ratio  >10-6 : Decrease the Optical received power by increasing attenuation to the Optical Rx port with Optical attenuator till the BER is approximately 10-6 .  Whether corresponding LED  glows and deferred alarm is also actuated by the system. Status of BER performance should be displaced on the maintenance terminal.

9. Loss of incoming Optical signal:  Remove the Optical link from Optical Rx  port.  Check whether corresponding alarm (LED) glows.  Prompt alarm is also to be actuated by the system and AIS is sent to the electrical port. Status of absence of input Optical signal should be displaced in maintenance terminal.  Restore the connector and LED should go off.

10. Bit error ratio > 10-3 : Decrease the Optical received power further from test (6) by increasing the attenuation by Optical attenuator till BER is approximately 10-3. Check whether corresponding alarm glows and prompt alarm is also actuated. Status of BER performance should be displayed on the maintenance terminal.

11. Check transmission of remote fail indication in case of Loss of frame alignment, BER > 10-3 etc.

12. Now, Make all connections as per figure 15 (with Connection B).

13. Feed alarms in SDH Analyzer  & Check all alarms mentioned in Test Formats with SDH Analyzer and observe all alarm  conditions.

14. All above observations should be noted in Test Formats. 

13. Engineering Order Wire (EOW) testing:

1. Make all the connections as per figure 16 given below for all OLTEs.

2. Connect to computer through F-interface connector.

3. Make all settings should be edit through Hyper Terminal according to EOW user manual.

4. Give a Telephone number to every EOW. For Ex. COT – 00000, AT1- 11111, AT2 – 22222, etc.,

5. Set EOW digital channel port settings as Digital CH1 – 1 and Digital CH2 – 2.

6. Set Master/slave in EOW. For COT   set    1(master) . For Remaiing all EOWs  set 0 (Slave).

7. Do not change remiang all setting in EOW & follow all settings as per Table 4.

8. Now obsereve any alarm in EOW. If find any alarm, then follow Troublshooting procedure.

9. Now dail ***, and observe ring in all EOWs. 

10. If you don’t get ringing from any EOW,  then follow Troublshooting procedure.

11. Now dail indivually one by one and observe voice. If you find any problem with voice, then folow Troubleshooting Procedure. And note down all results in Test Formats.

	
	COT's EOW
	AT's EOW

	Ring 1:  CH 1 port
	1

	Ring 1:  CH 2 port
	2

	Master/Slave
	1
	0

	Phone Number
	00000
	nnnnn 

( 'n' is AT Number)

	Alarm enable
	1

	Remaing all values
	default value

	OHA management in OLTE's NMS.
	V.11 (1)
	DTMF MS PORT 1

	
	V.11 (2)
	 DTMF MS PORT 2


Table: 4
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