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8.1 TRIBUTARY END TO-END TESTING DIGITAL BLOCKS

8.1.1 INTRODUCTION

This instruction details the procedures for configuring and lining-up In-Span Interconnect tributaries and Higher Order Digital Blocks.  2Mbit/s,  8Mbit/s,  34Mbit/s,  140Mbit/s and 565Mbit/s systems are covered.

8.1.2 ELECTROSTATIC PRECAUTIONS

Electrostatic precautions must be observed.

8.1.3 AUTHORITY

The provision, rearrangement or cessation of Higher Order Digital Blocks are authorised by the issue of an Order Form.

8.1.4 TESTING A DIGITAL BLOCK

The procedure below for testing Digital Blocks applies to 8, 34, 140 and 565 Mbit/s muldexes.

All testing should be performed from the tributary interface at the DDF. Where direct cabling is used, tests will need to be concluded from the muldex rack.

Tester Configuration

Set the bit by bit error tester to the Tributary Bit Rate of the muldex under test. See Table 1 below:-

Table 1:  Tester Configurations

	Tributary  

Bit Rate

(kbit/s)
	Bit Pattern

Pseudo

Random
	Coded

Output

Signal
	Example Muldex

	2048
	215-1
	HDB3
	2-8 Mbit/s and 2-34 Mbit/s

	8448
	215-1
	HDB3
	8-34 Mbit/s

	34368
	223-1
	HDB3
	34-140 Mbit/s

	139264
	223-1
	CMI
	140-565 Mbit/s


Stage 1:  Tributary Identification With One Tester

a.
At the Control (BT end) station, connect a Bit by Bit Tester (set at the tributary rate detailed in Tester Configuration) to Trib 1.

b.
Distant (OLO end) station loop Trib 1 in to out. See Figure 1.

c.
Reset tester error display and confirm synchronisation with NO ERRORS. (NB: Manually extinguish `SYNC-LOST'  LED.)

d.
To confirm you are testing the correct trib, disconnect the loop on Trib 1.

e.
Alarm Indication Signal (AIS) will be displayed together with `SYNC-LOST'.

f.
Repeat the above procedure for all tribs on the muldex under test.

NB:  The above can be performed unidirectionally using two bit by bit testers. This has the advantage of detecting any reversals on the DDF before Stage 2.

Stage 2:  System Stability Test

a.
Ensure all distant (OLO end) tribs are looped upon themselves, i.e. Trib 1 in to out, Trib 2 in to out.

NB: LONG TERM LOOPS MUST BE LABELLED INDICATING DATE LOOP APPLIED, DATE OF RESTORATION DUE AND CONTACT DETAILS OF TEST DUTY.

b.
At the control (BT end) with the Bit by Bit tester set from Stage 1, connect the input of the tester to the output of Trib 1. Loop the input of Trib 1 to the output of Trib 2. Replicate for Trib 2 to 3 and 3 to 4. The last trib input is connected to the tester output. See Figure 2.

c.
Reset tester error display and confirm synchronisation with NO ERRORS. (NB: Manually extinguish` SYNC-LOST'  LED).

d.
To confirm tributary paths through the block, inject errors. On receipt of errors, reset as in (c) above.

e.
Error count should continue for a duration of 30 minutes with NO ERRORS. Set printer on tester so that error performance measurement can be left. Any accidental adjustment to the tester will be recorded.

Any errors should be regarded as a fault and investigated on a link by link basis (refer Section 8.2).

f .
Remove all loops from both stations.

8.1.5 ALARMS

After Digital line-up has been completed, but  before traffic is routed through muldex, configure alarms for:-

Power

- prompt

Trib I/P

- prompt

Mux I/P

- prompt

Frame Align
- prompt

AIS

- in-station

Dist Alarm
- in-station

Clear

- in-station

Current Acceptance Testing Specifications will leave the muldex ready for use. Network provision field staff should only need to configure tribs to normal from invert when loading traffic.

8.1.6 TEST RESULTS

Test results must be recorded by both BT and OLO as an aid to future fault location.

8.1.7 SWITCH TO SWITCH TESTING

Further functional tests should be carried out as defined in the Testing Manual and systems brought into service.
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FIGURE 1:  Showing Stage 1  Tributary Identification.
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FIGURE 2:  Showing Stage 2  System Stability Test.
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8.2 ERROR PERFORMANCE ON 2,  8,  34,  140  AND  565 MBIT/S SYSTEMS
8.2.1 INTRODUCTION

This section details error performance limits for 2,  8,  34,  140,  and 565 Mbit/s systems.

8.2.2 OBJECTIVE

To provide a zero error count.

Provision parameters for error performance should ensure that they meet the tightest parameters of any service the Networks carry.

8.2.3 NETWORK CIRCUIT PROVISION PROCEDURE

The tests detailed below are using a Bit by Bit Tester set at the tributary or 2 Mbit/s level with a Pseudo Random Binary Sequence (PRBS) pattern.

a.
Make a unidirectional test1  with a PRBS tester at each end of a system for 30 minutes.

b.
Repeat test for the opposite direction.

c.
If no errors are recorded the system may be put into service.

d.
If any errors are recorded the system is regarded as faulty and should be monitored for a longer period.

A flow chart is given in Figure 3.

NOTES:

1.
Unidirectional tests are specified to overcome faults which may be masked if the system is not immediately connected to terminal equipment on completion of these tests. If the same testing duty is responsible for subsequent multiplex connection or overall testing of a digital-digital exchange system then loop-back single ended testing may be employed.

2.
In practice, much longer testing periods occur.  In these cases an expansion of the BER in Note 3 should be adopted.

3.
A Bit Error Rate (BER) of better than 25 errors in 30 minutes.  200 errors in 4 hours or 1200 errors in 24 hours is considered to be acceptable.
FIGURE 3
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