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X.21 is a much used means of data transmission for
subscribers to carry data across national networks. X.21
also defines test loops which can be invoked automati-
cally on NTUs (Network Termination Units) from the
customer terminal equipment to enable local and
remote sections of the connection to be tested.

Occasionally spurious loops can appear on NTUs which  sible to isolate the cause of the problem to the customer
disrupt customer data. By monitoring the link between the  equipment or the network equipment (NTU).
customer terminal equipment and the NTU it is often pos-
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Lines involved in X.21 Loop Protocol

Local Terminal X.21 NTU
(DTE) (DCE)
L |

antro
Receive {R): E.
Indicate (1)

The normal state for the C and | lines is ON (1).
Local Loop command (request) is 11110000.........
Remote Loop command (request is 1100.........

The DTE (Data Terminal or Termination Equipment requests a
local or remote loop from the DCE (Data Communication
Equipment by transmitting a repeating pattern on the T line, at the
same time holding the C line OFF. The DCE responds by invoking
a local or remote loop as appropriate, which causes the looping
pattern to be received by the DTE on the R line. The DCE also Sets
the I line OFF to acknowledge the loop. The C and | lines are now
returned to ON during the loop test phase, following which a loop
clear request is made by the DTE setting the C line to OFF, which
causes the DCE to remove the loop.

X.21 Monitoring
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The X.21 line is monitored by using a monitor cable which allows
all the X.21 lines to pass transparently between the DTE and DCE.
The lines monitored are Transmit (T), Control (O), Indicate () and
Timing (S), the first three of which are involved in the X.21 loop
protocol. The Timing line is monitored to allow the data on the
Transmit line to be clocked into the 2843 and lack of a clock sig-
nal will cause a line alarm.



Select 1 to detect loop wards on
T line when c = 0.

Select 2 to detect loop wards on
Tlinewhenc= 1orO.

Contral lines display as 1 (ON) or O

(OFF), or X when HISTORY key _—

pressed if change of status since
start of test or since history reset.

Displays as 1 in presence of local or
remote loop commands on T line, or
X when HISTORY key pressed if
change of status since start of test
oF since history reset.

X.21 Monitor Page

If spurious loops have been appearing on an NTU then monitor-
ing the link between the terminal and the NTU can isolate the
problem.

Detect Loop Commands When C=0

This is the normal selection since the terminal always sets C to O
(OFF) when requesting a loop from the NTU. If a loop does appear
on the NTU and the terminal has requested it, then with the HIS-
TORY key pressed C will display X and either REMOTE LOOP or
LOCAL LOOP will display X. Also | will display X to show that the
NTU has acknowledged the loop. If the display remains
unchanged then it is not the terminal that has requested the loop.

Detect Loop Commands When C=0 or 1

This selection would be used if it were suspected that the NTU is
setting a loop in response to loop commands appearing in the
data when C is set to 1 (ON). If a loop does appear and C has
remained unchanged, but either REMOTE LOOP or LOCAL LOOP
display X with the HISTORY key pressed, this indicates that the
NTU is functioning incorrectly. If a loop appears, C remains
unchanged and neither REMOTE LOOP nor LOCAL LOOP display
X with the HISTORY key pressed, then a malfunction of the NTU
that does not involve interaction between it and the connected
terminal is indicated.

Conclusion

The X.21 monitoring capability in 2843 is a powerful tool for iso-
lating automatic looping problems between terminals and net-
work equipment.
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Our passion for performance is defined by three
attributes represented by these three icons:
solution-minded, performance-driven and customer-focused,
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