
-· 

- 1 -

METHOD OF CONTROLLING A TELECOMMUN!CATIQNS NETWORK 

This invention relates the control of a 

telecommunications network which includes at least one 

local exchange connected by =outes to one or more parent 

5 trunk exchanges each being one of a plurality of trunk 

exchanges interconnected by trunk routes and to 

10 

telecommunica"t:ions networks so controlled. It is 

particularly concerned with the detection of focused 

overloads in such networks. 

Commonly a local exchange is associated with a home 

exchange, through which incoming calls to the local 

exchange are routed, and a security exchange, through which 

outward calls from the local exchange are routed, in normal 

operation. The security exchange is so called because it 

15 can also be used to route incoming calls to the local 

exchan~e if the home exchange fails. The security and home 

exchanges are collectively referred to as the parent 

exchanges of the local exchange. Exchanges other than the 

parent exchanges are ref erred to as far-end trunk exchanges 

20 of the local exchanges. 

Near real-time network traffic management (NTM) is an 

essential component of network management if optimal 

traffic performance in terms of call throughput is to be 

ensured. To give an indication of the volume of traffic 

25 which may be involved, BT' s trunk network in the· United 

Kingdom currently handles approximately six million call 

attempts per hour during the busy periods which is 

equivalent to 1,700 call attempts per second. Given such 

a volume of traffic it is essential that any network 

30 difficulties are detected and controlled as quickly as 

possible. For example, difficulties are often encountered 

by network traffic managers due to abnormal traffic 

patterns which can be caused by events such as 'phone-ins, 

tele-votes and public holidays (for example Christm~s ~ay 

35 and New Year's Eve/Day). In all these cases traffic in the 
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network varies widely from the normal le_vel, sometimes. 

quite spectacularly, and the network must be controlled to 

maintain the best overall network performance. 

With the introduction of diqital switches such as 

System X it is possible to monitor closely the performance 

of each exchanqe and the routes ..between them and to the 

subscribers. BT's Network Traffic Manaqement System (NTMS} 

currently receives statistic: on upwards of 37,000 routes 

from 490 exchanqes in the UK every five minutes,_ which 

10 measurement period was chosen to be a long enough period to 

be able to obtain a statisti9ally reliable measureznent of 

the network performance whilst being short enouqh to allow 

effective real-time c.ontrol of the network. 

The informati~n received by the NTMS is processed to 

15 provide CCITT recommended parameters. The parameter values 

are c-o"mpared with thresholds to determine if any 

difficulties exist on the monitored network elements. 

Usually the first indication of a network problem is 

when an ' exception' is displayed on a wall-board, or on a 

20 graphical interface at an individual manager' s workstation, 

at a Traffic Management Centre. Exceptions are those 

parameter values, calculated from network element 

measurements, which deYiate sufficiently from a 

predetermined threshold for that value. The exceptions are 

25 ranked in a priority order with the top 20 displayed. 

However, due to the ~anner in which the thresholds are set 

by the network traffic managers, some exceptions do not 

necessarily indicate a difficulty as thresholds are­

percentage-based and set a value which ensures all 

30 potential difficulties are captured. This results in 

exceptions being displayed that are occasionally ~purious 

or insiqni_ficant. The exceptions therefore need to be 

examined in more detail to determine if a real difficulty 

exists and whether it warrants any action. To help in this 

35 activity several information sources are currently used by 

the network traffic managers. 
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The NTMS provides near real-time surveillance and 

monitoring of the network's status and performance. It 

provides the network traffic managers with information to 

enable them take prompt action to control the flow of 

5 traffic to ensure the maximum utilization of the network in 

all situations. The NTMS allows-network traff;c managers 

to ~ook at the raw statistics as well as derived generic 

parameters and to compare ~raffic patterns over the last 

few measurement periods to isolate any trends. 

10 An On-Line Traffic Information System (OTIS) takes the 

measurement of statistics - from the NTMS system and 

processes them to provide summarised historical data for 

daily and weekly traffic patterns. This system allows ~he 

network traffic managers to examine historical traffic 

15 patterns to detect any radical shifts in traffic. 

k data management system provides the network traffic 

managers with an up-to-date copy of the routing tables at 

all trunk exchanges. This information is used to check the 

routes to which calls can be routed, which controls are in 

20 force and the routing algorithms being used. 

There is also a broadcast speaker facility which 

connects the world-wide network management centre to all 

the regional centres. 

Once a potential difficulty has been ~etected, 

25 acknowledged and analyzed, it is characterised and a 

decision made wheth~r to control it using the available 

range of expansive and restrictive controls to either allow 

alternative traffic paths through the network or to­

restrict and block call attempts to particular areas, 

30 respectively. The situation must then be monitored to 

ensure the controls are having the-desired effect and that 

they are removed as soon as a problem has been dealt with 

effectively. 

It is important that the controls applied are 

35 sufficient to suppress the problem yet no so severe that 
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they cause their- own problems by congesting other parts of 

the network or by blocking potentially successful calls. 

One class of exception associated with 

telecommunications networks is the focused overload. The 

All Ci=cuits Engaged (ACE) CC!~T parameter may be monitored 

in order to determine when a focused overload occurs but 

this has been found to be not very satisfactory at present 

and will be less so in the near future when call failures 

will only be shown (on a wallboard) with respect. to the 

10 last of -several routes tried. Currently, all the routes 

tried are shown and focusJad overloads give rise to a 

graphic 11 star" effect on a wallboard. 

According to a -first aspect of the present invent!on, 

a method of controlling a telecommunications network, which 

15 includes at least one local exchange connected by routes to 

one o-r· more parent trunk exchanges each being one of a 

plurality of trunk exchanges interconnected by trunk 

routes, is characterised in that the method comprises 

applying focused overload controls to the trunk exchanges 

20 of the network when the Bids per Circuit per Hour (SCH) 

along the primary traffic routes from a parent trunk 

exchange to the local exchange exceed a first threshold and 

the magnitude of a decrease in the average Answer Seizure 

-Ratio (ASR) on the trunk primary traffic routes to the 

25 parent exchange over a measurement period exceeds a second 

threshold. 

A primary traffic route is the route first tried for 

a call in a network, all alternative routes then being 

secondary. 

30 The BCH parameter gives a normalised indication of the 

number of call attempts down a particular route and will 

generally ~tay at a normal value well below the maximum BCH 

that can be handled by the exchanges under normal 

conditions but will tend to move to and above that value 

35 during a focused overload. These normal values provide a 

maximum expected BCH range of the routes in the network. 
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The BCH will also rise due to an increase in country­

wide traffic to a large number of subscribers served by a 

given local exchange, for example when a disaster befalls 

an area, but this will not necessarily result in a focused 

overload if a sufficiently high ~umber of calls continue to 

be connected. The inclusion of the test of the ASR in the 

present invention serves to distinguish between these two 

scenarios. In the event of a focused overload it has been 

determined by the applicant that the average ASR on the 

10 trunk primary traffic routes into the home exchange drops 

15 

very sharply and can remain low for a number of five minute 

measurement periods before slowly returning to its normal 

value whereas a general increase in traffic to a local 

exchange does not have this effect. 

The first threshold can be set according to the normal 

maximum expected value of the BCH parameter on the route 

that can be properly handled by the network. It has been 

found that in a focused overload the BCH parameter rises 

very sharply reaching a peak in the first five minutes 

20 followed by an exponential drop to the normal level over 

the following forty minutes. The maximum expected value of 

Seizures per Circuit per Hour (SCH) is approximately 60 

divided by the average call length which at 2 to 3 minutes 

gives a normal maximum expected BCH for BT's UK network of 

25 about 20 to 30 with the normal value at most about 10. 

To provide for the proper application of control to 

the parent exchanges it is preferable that the first 

threshold is towards the high end of the above maximum 

expected BCH range. In this case a value of 30 can be 

30 used. 

The ASR has been found to drop very sharply in the 

event of a sudden focused overload and it remains low for 

about 1 S minutes before slowly returninq to its normal 

value. The second threshold can therefore be conveniently 

35 set equal to the normal daily excursion which for BT's UK 

network is approximately 10,. A 10' drop in the average 
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Answer Seizure Ratio (ASR) on the trunk primary traffic _ 

routes into ;:he home exchange over a sinqle measurement 

period is very significant and can therefore be used to 

detect the focused overload condition. 

If it is desired to apply focused overload controls 

only when there is a national proQlem, caused b~ a national 

tel_ephone appeal rather than a local announcement for 

example, focused overload ~ontrols can be applied to the 

trunk exchanges of the network only when the increase in 

10 the averaqe value of the BCH alonq the trunk primary 

traffic routes into the respective parent exchanqe over a 

measurement period exceeds a third threshold. 

Analysis of focused overloads in BT's UK network shows 

that a third threshold value of 40% qre~ter than the long 

15 term BCH average over all the trunk primary traffic routes 

into tne home exchange. 

20 

25 

will generally be satisfactory but exceptions may occur 

occasionally at moments of normal traffic increase for 

example between 08.00 and 09.00 hours and just before the 

cheap rate period. The third threshold is preferably set 

to a value large enouqh to usually avoid false indications 

of a problem or raised at times of a normal increase in 

traffic to increase the sensitivity and reliability of the 

~est generally. 

A network-may be controlled according to the present 

invention by an ap~aratus to which is input the network 

parameters and whicn provides control information to the 

network controller when the focused overload condition has­

been detected so that the network manager can apply the 

30 method of the present invention to the network. 

Alternatively the network can be controlle~ automatically 

on detecti9n of the focused overload to apply the method of 

the present invention without the intervention of a network 

manager. 

35 The focused overload controls to be applied to the 

network may be call <]appinq applied to the home trunk 
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exchanges or to one or more of the far-end trunk exchanges 

of the local exchange, for example. 

It is also useful if a determination can be made 

readily of when the focused overload controls can be 

~ removed, ie that the focused overload problem has been 

overcome. It has been found that it is satisfactory to 

remove the focused overload controls once the BCH from the 

home exchange to the local exchange falls below a fourth 

threshold, which threshold is preferably 5. Once it has 

10 been determined that the focused overload controls can be 

removed, the focused overload controls applied to the 

exchanges of the network are removed either by a network 

manager or automatically by a network controlling 

apparatus~ In this way local focused overload controls can 

15 be overidden once ~t has been determined globally that the 

problem-has been solved. 

According to a second aspect of the present invention, 

there is provided a method of controlling a network, which 

includes at least one local exchange connected by routes to 

20 one or more parent trunk exchanges each being one of a 
plurality of trunk exchanges interconnected by trunk 

routes, in which call gapping is applied to one or more of 

the exchanges of the network on detection of a focused 

overload at an exchange, the method being characterised in 

25 that calr gapping of numbers of a local exchange is applied 

either: 

a) to an associated parent exchange whenever the Bids 

per Circuit per Hour (BCH) from the parent exchange to the 

local exchange is greater than a fifth threshold and the 

30 Answer Seizure Ratio (ASR) on primary traffic routes from 

the parent.exchange to the local exchange has stayed below 

a sixth threshold for the duration of a measurement period; 

or 

b) to a far-end trunk exchange of the local exchange 

3 5 whenever the ASR from the far-end trunk exchange to a 

parent trunk exchange of the local exchange has stayed 
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below a seventh threshold for the duration of a measurement 

period. 

A method according to the second aspect of the present 

invention can be used advantageously, whether or not in 

~ombination with a method according to the first aspect of 

the present invention. The advantag_! lies in t~e increased 

flexibility available. If call gapping is applied to the 

home trunk exchange, it has effect on all routes in to that 

home trunk exchange for the local exchange. If it is 

10 applied at the far-end trunk exchanges, it is possible to 

select one or more of the f~r-end trunk exchanges which is 

or. are contributing heavily to the focused overload, and 

call gap only that ~ne exchange, or those selected trunk 

exchanges. 

15 When applying call-gapping to one or more of the far-

end trunk exchanges, a less sensitive test than that used 

for the application of local focused overload controls has 

been found to be appropriate. The seventh threshold can 

conveniently be set to be about equal to the average normal 

20 ASR for exchanges in the network so the exchanges are 

regulated to allow the associated ASRs to move back to this 

value. 

Clearly, the fifth, ~ixth and seventh thresholds will 

-in general need to be determined by analyzing the normal 

25 values for the particular network to be controlled in 

accordance with the above general principles. 

The local controls are preferably removed 

progressively as the problem is resolved at different parts­

of the network. In particular it is preferable that the 

JO call gapping is removed from a parent trunk exchange once 

the ASR and Percentage Occupancy (ecC) have stayed above an 

eighth thr~shold and below a ninth threshold, respectively, 

for the duration of a measurement period. (The percentage 

occupancy is the total traffic in Erlangs, divided by the 

35 number of in-service circuits on a route. ) The eighth and 

ninth thresholds can be set to equal· the highest normal Asa 
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and OCC for exchanges in the network which for BT' s UK 

network are in the order of 80% and 60%, respectively. 

The call gapping is preferably applied to a far-end 

trunk exchange until the ASR to the home exchange has 

5 stayed above the eighth threshold for the duration of a 

measurement period. 

10 

15 

The extent of call gapping applied can be a fixed 

amount, for example 5 second call gapping, but will 

preferably be selected according to the prevailing 

conditions based on prior knowledge of the call handling 

capability of the subscriber being called or from general 

experience of the network manager. 

Various values of the thresholds can be selected 

accordinq_to the characteristics of the particular network 

tQ which the present invention is to be applied. If the 

normal time variation of the parameters being monitored is 

known, the threshold values could be adjusted accordingly 

to provide a more consistent alert of a focused overload 

and to reduce the chance of a normal increase in traffic 

20 triggering a false indication of a problem. 

Embodiments of the invention will now be described by 

way of example only with reference to the accompanying 

drawings of which: 

Figure 1 is a schematic representation of a network 

25 controllable by the method of the present invention; 

Figure 2 is a schematic representation of a control 

system for implementing the method of the present 

invention; and 

Figure 3 is a schematic representation of a control 

30 system for implementing the method of the present invention 

using direct control of a network by a computer. 

Referring to Figure l a telecommunications network 

comprises a number of digital main switch units (DMSUs) -

trunk exchanges - of which only five are shown for clarity 

35 and are referenced 102, 104, 106, 108 and 110. 

Subscribers' customer premises equipment, of which only two 

This Sheet Has Been Replaced 

11010 ~DI ~1111111 
~ . 
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are shown refere-nced 112 and 114, are connected to the -

trunk exchanges 102 to 110 via respective digital local 

exchange (OLE) 116 and 118. 

The DLE 116 is connected to the DMSU 102 through which 

5 incoming calls to the subscribers attached to the OLE 116, 

including subscriber 112, are reuted. The OMSU 102 is 

com~only referred to as the home trunk exchange for the OLE 

116. The OLE li6 is also coI)nected to the OMSU 104 through 

which outgoing calls from the OLE are routed. 'Phis is 

10 usually c-alled a security exchange as incoming calls to the 

exchange 116 can be routed through it should the· DMSU 102 

fail. 

15 

Similarly, the ~MSU 108 is the home exchange for xhe 

digital local excnange 118. 

The home and security exchanges associated with a OLE 

are ~ollectively referred to as the parent exchanges of 

that OLE. 

Those exchanges other than the parent exchanges are 

ref erred to as the far-end trunk exchanges of a qi ven 

20 digital local exchange. For the network of Figure 1 all 

exchanges other than trunk exchanges 102 and 104 are 

regarded as far-end trunk exchanges for the digital local 

exchange 116, for example.-
-

If a large number of calls are attempt~d to a 

25 subscriber 112 within too short a period the digital local 

exchange 116 may no:t be able to handle the calls and in 

extreme cases the OLE might also go into overload. 

will block unrelated traffic in the area around 

This 
the-

destination exchange. This is what is called a focused 

30 overload which needs to be controlled if congestion is to 

be avoided. 

A particular method of controlling a 

telecommunications network such as that illustrated in 

Figure 1 will now be described with additional reference to 

35 Figure 2 which shows a network control system implementinq 

the method of the present invention. 
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Referring to Figure 2 the network of Figure 1 is 

denoted by box 202. Every five minutes, which is the 

measurement period of the network of Figure 1, a set of 

statistics is generated by the digital exchanges of the 

5 network 202 which is processed by an NTMS system 204 to 

provide generic measurement values including those of the 

CCITT recommendation. These parameters are input to a run­

time ·system 206 which applies rules to the received 

parameters from the NTMS 204 by means of an appropriately 

10 coded expert system. The run-time system 206 provides 

recommendations to aid a network traffic manager 208 detect 

and control focused overload problems in the network 202 

according to embodiments of the present invention • 

15 

The run-time system 206 employs a three phase cycle in 

which recommendations for focused overload control actions 

are passed to the network traffic manager 208. 

The run-time system 206 monitors each local exchange 

and determines when the BCH along the route from the home 

trunk exchange of a local exchange exceeds 30 and in which 

20 the BCH averaged over trunk primary traffic routes to that 

home exchange have increased by 40% since the last 

measuring period. When these conditions are satisfied the 

run-time system supplies a recommendation to the network 

traffic manager 208 to apply focus overload controls and in 

25 particular, in this embodiment, call gapping to the parent 

trunks of the local exchange or to far-end trunks of the 

local exchange affected - assumed for the purposes of the 

following description to be local exchange 116 of Figure 1. 

It might be noted that it is unlikely that focused 

30 overload controls would be applied to both a far-end trunk 

exchange and a parent exchange since application of a 

control to the parent exchange makes any control at a far­

end trunk exchange redundant. 

The run-time system 206 can provide recommendations to 

35 the network traffic manaqer 208 on applyinq a specific, 
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local focused ov~rlaod controls to the trunk exchanges 102 

to 110 to the -network 202 according to the present 

invention. In particular the parent trunk exchange 102 of 

the local exchange 116 will be subjected to call gapping to 

5 numbers of the local exchange 116 once the ASR from the 

parent trunk exchanqe to the local exchange 116 has 

remained at less than 20% for the duration of a five minute 

measuring period and t:he :SCH along the route from the 

parent trunk exchange to the local exchanqe 116 is _greater 

10 than 10. _ 

The run-time system 2q6 can alternatively recommend 

call qapping to numbers of the local exchange 116 at a far­

end trunk exchange _1O6 to 11 O of the 1 ocal exchange _ 116 

when the ASJI a.lonq the- route from the far-end trunk 

15 exchange to a parent exchange 102, 104 of the local 

exchange 116 falls below 45%. 

The run-time system 206 will also recommend to the 

network traffic manager 208 when the call gapping at a 

given trunk exchange- should cease. Advice is given to 

20 remove call gapping from a parent trunk exchange 102 of the 

local exchange 116 once the ASR to the local exchange 116 

is qreater than 50% and the OCC along the route from the 

parent trunk exchange to_ the local exchange 116 is less 

_than 80% for the measuring period, and to·remove the call 

25 gapping of the_ far-end trunk exchanges 106 to 110 of the 

local exchange 116 once the ASR along the route from the 

far-end trunk exchange to the parent exchange 102 of the 

local exchange 116 once again rises above 45%. 

The run-time system 206 can alternatively also 

30 recommend that all focused overload controls are removed 

once the BCH along the route from-a local. exchange' s home 

exchange to that local exchange is less than five. This 

ensure~ that all controls will be removed under a relevant, 

overriding condition. 

35 It is envisaged that the run-time system 206 may 

directly control the network to apply the method of the 
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present invention as shown in Figure 3 but at present it is 

expec~ed tha~ it will be necessary to use a network traffic 

manager 208 to implement of the method of the present 

invention to allow overriding of the recommendations at his 

5 or her discretion. 

The method of the present invention has been simulated 

on a computer representation of BT's UK telecommunications 

network in which the run-time system 206 comprises a 

PROLOG-based expert system coded with the rules necessary 

10 to provide the recommendations described above in response 

to the appropriate CCITT parameters from the NTMS 204. 

The particular system employed was a QUINTUS PROLOG 

expert system run on a Sun Spare station. Parameters 

generated -during real network activity were recorded for 

15 the entire GB ne~work for four, 5-minute measurement 

periods and stored as a data file on the computer. 

A C-language program provide an interface between the 

raw parameters in the computer file and the expert system 

in that as the expert system required information about the 

20 network, the C-language program calculated the data from 

the raw parameters. The particular thresholds adopted in 

order to determine when a focused overload condition is 

likely to occur and when the various call gapping controls 

are to be applied and relaxed will be set accordinq to the 

25 particular network 202 to which the method is to be 

applied. The present invention is not restricted to any 

particular values of threshold adopted in the above 

.described specific embodiment. 
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CLAIMS 

1. A method of controlling a telecommunications network, 

which includes at least one local exchange connected by 

routes to one or more paren~ trunk exchanges each being one 

5 of a plurality of trunk exchanges interconnected by trunk 

routes, characterised in that the method comprises applying 

focused overload control ~o a~ least one trunk exchange of 

the network when the Bids per Circuit per Hour (BCH) along 

a primary traffic route from a parent trunk exchange to the 

10 local exchange exceed a fir~t threshold and the magnitude 

of a decrease in the average Answer Seizure Ratio (ASR) on 

the trunk primary tr~ffic route to the parent exchange over 

a measurement ··period exceeds a second threshold. 

2. A method as claimed in claim 1 in which the first 

15 thresh.old is set at approximately the "high end of the 

maximum expected BCH range of the routes in the network. 

3. A method as claimed in either of claims 1 or 2 in 

which the first thresnold is 30. 

4. A method as claimed in any preceding claim in which 

20 the second threshold is set equal to the normal daily 

excursion of the value of the ASR of the routes in the 

network. 

s. A method as claimed in any preceding- claim in which. 

focused overlo~d controls are applied only when the 

25 increase in the average value of the BCH along the trunk 

primary traffic rout~s into the respective home exchange 

over a measurement period exceeds a third threshold~ 

6. A method as claimed in claim 5 in which the third 

threshold is 40% greater than the· long term BCH average 

30 over all the trunk primary traffi-c routes into the home 

exchange. 

35 

7. A-method as claimed in any preceding claim in which 

the 

8. 

the 

focused overload controls are call gapping controls. 

A method as claimed in any preceding claim in which 

focused overload controls are removed once the BCH from 
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the home exchange to the local exchange fall below a fourth 

threshold. 

9. A method as claimed in claim 8 in which the fourth 

threshold is five. 

5 10. . A method as claimed in any preceding claim in which 

the measurement period is approximately five minutes. 

11. A method of controlling a telecommunications network 

as cla·imed in claim 1 in which focused overload control is 

applied to at least one far-end trunk exchange of the local 

10 exchange whenever the ASR from the far-end trunk exchange 

to a parent trunk exchange of the local exchange has stayed 

below a seventh threshold for the duration of a measurement 

period. 

12. A telecommunications network including at least one 

15 local exchange whicq is connected by routes to one or more 

home trunk exchanges each being one of a plurality of trunk 

exchanges interconnected by trunk routes and control means 

for applying focused overload controls to the trunk 

exchanges of the network characterised in that there is 

20 included a system responsive to the Bids per Circuit per 

Hour (BCH) along the primary traffic routes from a home 

trunk exchange to the local exchange and to the magnitude 

of a decrease in the average Answer Seizure Ratio (ASR) on 

the trunk primary traffic routes into the home exchange 

25 over a measurement period to output a signal indicating the 

need for focused overload controls to be applied to the 

network by the control means when the Bids per Circuit per 

Hour (BCH) along the primary traffic routes from a home 

trunk exchange to the local exchange exceed a first 

30 threshold and the magnitude of a decrease in the average 

Answer Seizure Ratio (ASR) on the trunk primary traffic 

routes into the home exchange over a measurement period 

exceeds a second threshold. 

13. A telecommunications network including at least one 

35 local exchange which is connected by routes to one or more 

home trunk exchanges each being one of a plurality of trunk 
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exchanges interconnected by trunk routes and control means 

for applying focused overload controls to the trunk 

exchanges of the network characterised in that there is 

included a system responsive to the Bids per Circuit per 

5 Hour (:SCH) along the pri:nar~l traffic :cutes from a home 

trunk exchange to the local exc~ange and to the magnitude 
-

of a decrease in the average Answer Seizure Ratio (ASR) on 

the trunk primary traffic routes into the home exchange 

over a measurement period to cause focused .overload 

10 controls to be applied to the network by means of the 

control means when the Bi_ds per Circuit per Hour ( BCH) 

along the primary traffic routes from a home trunk exchange 

to the local exchi!nge exceed a first threshold and the 

magnitude of-a decrease-in the average Answer Seizure Ratio 

15 (ASR) on the trunk primary traffic routes into the home 

exchange over a measurement period ~xceeds a second 

threshold. 

14. A method of controlling a network, which includes at 

least one local exchange connected by routes to one or more 

20 parent trunk exchanges each being one of a plurality of 

trunk exchanges interconnected by trunk routes, in which on 

detection of a focused overload at an exchange call gapping 

is applied to one or mor~. of the exchanges of the network, 

_ the method being characterised in that - call gapping of 

25 numbers of a iocal exchange is applied either: 

a) to an associated parent exchange whenever the Bids 

per Circuit per Hou~ {BCH) from the parent exchange to the 

local exchange is greater than a fifth threshold and the 

Answer Seizure Ratio (ASR) on primary traffic routes from 

30 the parent exchange to the local exchange has stayed below 

a sixth threshold for the duration- of a measurement period; 

or 

b) to a far-end trunk exchange of the local exchange 

whenever the ASR from the far-end trunk exchange to a 

35 parent trunk exchange of the local exchange has stayed 

below a seventh threshold for a measurement period. 
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15. A method as claimed in claim 14 in which the call 

gapping is removed from a parent exchange once the ASR and 

Percentage Occupancy (OCC) have stayed above an eighth 

threshold and below a ninth threshold, respectively1 for 

S the.duration of a measuremen~ ~eriod. 

10 

15 

16. A method as claimed in claim 15 which call gapping is 

removed from the far-end exchange once the ASR from the 

far-end trunk exchange to the parent exchange has stayed 

above the eighth threshold for the duration of a 

measurement period. 

17. A method as claimed in any one of claims 14, 15 or 16 

in which the fifth threshold is set to the lower end of the 

maximum handleable BCH range of the network and above the 

highest averaqe BCH value of the exchanqes in the network. 

1a. A method as cl~imed in any one of claims 141 15 or 16 

in which- the fifth threshold is 10. 

19. A method as claimed in any one of claims 14 to 18 in 

which the sixth threshold is set to a value below the 

normal expected daily minimum of ASR for the network. 

20 20. A method as claimed in claim 19 in which the sixth 

threshold is 20%. 

21. A method as claimed in any one of claims 14 to 20 in 

which the seventh threshold is set to a value approximately 

equal to the average normal ASR for exchanges in the 

25 network. 

22. A method as claimed in claim 21 in which the seventh 

threshold is 45%. 

23. A method as claimed in claim 15 in which the eighth 

threshold is set equal to the highest normal ACR value for 

30 the exchanges in the network. 

24. A method as claimed in claim 23 in which the eighth 

threshold is 50%. 

25. A method as claimed in claim 15 in which the ninth 

threshold is set equal to the highest normal OCC for the 

35 exchanges in the network. 
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2°6. A method as claimed in claim 25 in which the ninth 

threshold is 80!frr 

27. A method as claimed in any one of claims 14 to 26 in 

which the measurement period is approximately five minutes. 

5 28. A method of controlling a telecommunications network 

in which a focused overload is detected by any one of the _ 

methods claimed in claims l to ro wnd in whic~ the focused 

overload is controlled by any one of the methods claimed in 

claims 13 to 27. 
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