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(57) Abrégée/Abstract:

A call center includes functionality for dynamically positioning newly received calls within an established call queue. The calls are
positioned within the queue based on predefined service objectives for call types supported by the call center and a length of time
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(57) Abrege(suite)/Abstract(continued):

that other calls have already been waiting Iin the queue. In a preferred embodiment, when a new call is received by the call center,
an analysis Is performed for individual queue positions within the queue untl a queue position Is Identifled that meets a

predetermined selection criterion. The new call is then placed within this gueue position and subsequent calls within the queue are
moved accordingly.
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CALL MANAGEMENT SYSTEM USING DYNAMIC QUEUE
POSITION

Abstract

A call center includes functionality for dynamically
positioning newly received calls within an established call
queue. The calls are positioned within the queue based on
predefined service objectives for call types supported by the
call center and a length of time that other calls have
already been wailting 1in the queue. In a preferred
embodiment, when a new call is received by the call center,
an analysis 1s performed for individual queue positions
within the queue until a queue position is identified that
meets a predetermined selection criterion. The new call is
then placed within this queue position and subsequent calls

within the queue are moved accordingly.
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CALL MANAGEMENT SYSTEM USING DYNAMIC QUEUE
POSITION

Technical Field

The invention relates generally to call centers and,
more particularly, to call management techniques for use 1in

call centers.

Background Of The Invention

A call center is a facility that processes telephone
calls for an organization, usually using some 1level of
computer control. Typically, the telephone calls handled by
a call center are incoming calls from present or potential
customers of the organization. The 1incoming calls are
distributed among a number of agents within the call center
who are each trained to handle certain types of 1ncoming
calls. A single call center will often support a large
number of different call types. For example, a call center
may be set up to receive calls relating to each of a
multitude of different products, product types, or product
families sold by the organization. Alternatively, or 1in
addition, a call center might handle calls relating to
different services or information dissemination functions
provided by the organization. Some such services/functions
include: taking product orders, providing customer service,
providing pricing and/or availability information, or any of
a variety of other functions. Other methods for defining

call types in a call center can also be used.

It is often desirable that the different call types
supported by a call center be handled differently from one
another by the call center. For example, some of the call
types may be deemed by the corresponding organization to be

more important than other call types and hence are to be
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given more attention or better service by the call center.

Thus, a service level target 1s often defined for each of

the different call types supported by the call center to

1ndicate a desilired level of service for the call type.

However, past techniques for achieving the desired service

levels for each of the call types supported by the call
center have generally been 1nadequate. In one prior

approach known as priority queuing, for example, a number

of priority values are defined for different call types
coming 1into a call center. A single call queue 1s then
used to process calls having a variety of different call
types. When a new call having a particular call type 1is
received by the call center, the system determines the
priority value assoclated with the new call and places the
new call withln a queue position based on the priority
value. Thus, a call having a higher priority value 1is
always placed 1n front of a call having a lower priority

H

value in the queue. Therefore, if high priority calls are

continually being received by the system, the lower

priority calls within the queue can remain unanswered for
an 1indefinite period of time. such calls are often

abandoned in frustration by corresponding callers.

Therefore, there 1s a need for a method and apparatus

for managing calls within a call center that is capable of

accurately achieving service level oObjectives for

different call types within the call center. In addition,

or alternatively, there 1s a need for a method and

apparatus for managing calls within a call center that

does not leave certain callers wailiting indefinitely for

their call to be answered by call center personnel.
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Summary of the Invention

In accordance with one aspect o0f the present

invention there is provided a method for use in managlng a

call queue within a <call center, said call queue for

—

handling calls having a plurality of di:

ﬁ
P—

ferent call types

that each have a corresponding service objective value,

comprising the steps of: receiving a new call from an

exterior environment, said new call having a first call

type; ascertaining a first service objective value

associated with said new call based on said first call
type; selecting a currently enqgqueued call 1n the call

queue, the currently enqueued call having a second service

objective value; determining a first quality factor

assuming that the new call 1s enqueued after the currently

enqueued call; determining a second quality factor

assuming that the new call 1s enqueued 1i1n place of the

currently enqueued call, sald first quality factor

reflecting the first and second service objective values;
and comparing the first and second quality factors to

determine a position wilithin the call queue for the new

call.

In accordance with another aspect o©f the present

invention there 1s provided a system for use 1n

'-

distributing incoming calls to a plurality of local agents

in a call center, said system comprlsing: a recelver for

receiving 1incoming calls from an exterior environment; a

call gueue unit for use 1n maintaining a gueue of calls to

be answered by the plurality of local agents, said dgueue

F-

having a plurality of successive queue positions including
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an initial queue position, said initial queue position for

holding a call that is next in line to be answered by an

F

agent in the plurality of local agents; and a call

positioning unit for positioning a new call received Dby

said receiver within the queue, said call positioning unit

determining a position within the queue for the new call

by determining a first quality factor assuming that the

new call 1is enqueued 1n a first position 1n the gqueue and

a second quality factor assuming that the new call 1s

enqueued in a second, different position 1in the queue and

gr—

comparing the relative wvalues of the first and second

quality factors.

F i

In accordance with yet another aspect of the present

invention there is provided a method for use 1n managlng a

gr—
anad

call gueue within a call center, comprising the steps of:

receiving a new call from an exterior environment;

selecting a currently enqueued call 1n the call qgueue;

determining a first quality factor assuming that the new
call 1s enqueued after the currently enqueued call;
determining a second quality factor assuming that the new

P

call 1s enqgueued 1n place of the currently enqueued call;

and comparing the first and second gquality factors to

determine a position within the call queue for the new

call.
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Brief DescriEtion Of The Drawings

Fig. 1 is a block diagram 1llustrating a call center
in accordance with one embodiment of the  present
invention;

Fig. 2 1s a diagram illustrating a call gqueue that

p—

can be implemented within the call center of Fig. 1 1n

accordance with one embodiment of the present invention;

=

Fig. 3 1s a diagram 1illustrating the call queue of

Fig. 2 after a new call has been inserted within a second
queue position therein in accordance with one embodiment

of the present 1nvention;

Fig. 4 1s a flowchart illustrating a method for

managing incoming calls within a call center 1n accordance

with one embodiment of the present 1invention; and

Fig. 5 1s a flowchart 1llustrating a method for

determining a queue posilition within a call gqueue for a new
call received by a call center 1n accordance with one

embodiment of the present invention.
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Detaliled Descrigtion

Fig. 1 is a block diagram illustrating a call center 10
in accordance with one embodiment of the present i1nvention.
The call center 10 can be used, for example, fo service
telephone calls coming into an organization or business. As
illustrated, the call center 10 1s coupled to a public
switched telephone network (PSTN) 12 from which 1t receives

incoming telephone calls from a plurality of remote entities.

The call center 10 1s also coupled to a plurality of agent
stations 16a, 1l6b, léc, 1l6d, ..., 1lén at which a number of
human agents are positioned for handling calls received by
the call center 10. The agent stations 1l6a, 1l6éb, 1léc, 1léd,

., 1l6n can each 1include, for example, a desktop computer

unit and a telephone headset to be worn by a corresponding

agent.

The call center 10 receilives calls from the PSTN 12
having a plurality of different call types. Each of the
different call types has a service level target wvalue
associated with 1t that describes a desired service level
that the corresponding organization wishes to provide for
that call type. The service level target value for a call
type can 1include, for example, a desired amount of time

within which received calls having the call type are

answered. Other types of service level target values are
also possible. The call center 10 distributes the incoming
calls among the agents located at the agent stations 1l6a,
l16b, lec, 1led, ..., 1l6én based on, among other things, the
service level target values assoclated with the calls. It
should be appreciated that the PSTN 12 of Fig. 1 can be

replaced by any type of communication network that 1s capable

of supporting volce based communications.
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As illustrated in Fig. 1, the call center 10 1includes:
a call reception unit 14, a call queue unit 18, a queue
position unit 20, a call timer unit 22, and a service level
target table 24. The call reception unit 14 1is operative for
receiving and holding incoming calls from the PSTN 12 and for
determining a call type for each of the incoming calls. The
call queue unit 18 maintains a queue of calls that are to be
addressed by agents located at the agent stations 1l6a, 16b,
léc, 1led,. . ., 1lon. The call timer unit 22 tracks the
amount of time that each of the calls queued within the call
queue unit 18 have been waiting (i.e., “time in queue” values
associated with each of the queued calls). The service level
target table 24 stores the service level target values for
each of the call types supported by the call center 10. The
queue position unit 20 determines the position that each new
call received by the call reception unit 14 will assume
within the call queue of call queue unit 18 based on a
service level target value associated with the new call,
service level target values assocliated with calls already in
the call queue, and “time 1n queue” values of calls already
in the call queue. Thus, new calls received by the call

center 10 are “dynamically” positioned within the call queue.

It should be appreciated that the individual elements of
the call center 10 of Fig. 1 are functional 1n nature and do
not necessarily correspond to discrete hardware elements.
For example, 1in one approach, two or more (or all) of the
functional blocks illustrated in Fig. 1 are implemented in
software within é common digital processor. Hardware
implementations are also possible. For example, the call
reception unit 14 can 1nclude conventional, computer-
automated telephone equipment that 1s capable of receiving a
call and placing it on hold until the call queue unit 18
determines that a connection is to be made to a particular

agent. The call timer 22 can include separate hardware timer
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circuitry for tracking “time in queue” values for the queued
calls. The service level target table 24 will preferably be
located within a memory (e.g., a ROM, a RAM, a hard disk
drive, etc.) associated with a digital processor implementing

the queue positioning function and/or call queue function.

As described above, when a new call 1is received by the
call reception unit 14, the call reception unit 14 determines
a “*call type” associated with the call. In general, an
individual “call type” can include any form of call that an
organization wishes to differentiate from other forms of
calls, for whatever reason. For example, an organlization may
wish to differentiate between calls related to different
product families offered for sale by the organization. Many
other ways of defining call types within a call center are
also possible. The call reception unit 14 can determine the
call type associated with a particular incoming call 1in any
of a number of different ways. For example, 1n one approach,
a caller is presented with an audio menu through which he/she
designates the type of call beling placed. In another
approach, a unique telephone number 1s allocated to each
different call type to be handled by the call center 10. In
this approach, the call reception unit 14 determines the call
type associated with a new call based on the line through
which the call was received. A hybrid approach using both
audio menus and multiple phone numbers can also be used. As
can be appreciated, many other techniques for determining the

call type associated with an incoming call are also possible.

After the call reception unit 14 determines the call
type of a new call, it delivers the call type information to
the queue position unit 20 for use 1n determining an
appropriate position'within the call queue of call queue unit
18 for the new call. In a preferred embodiment of the

invention, each call type supported by the call center 10 1s
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identified by a unique vector directory number (VDN). The
queue position unit 20 keeps track of the VDNs for each of
the calls queued within the call queue unit 18 within an
associated memory. The service level target table 24 stores
a service level target value for each of the VDNs supported
by the cail center 10. During call center operation, the
queue position unit 20 retrieves service level target values
for the new call and calls queued within the call queue unit
18 for use in determining an appropriate queue position for
the new call. The queue position unit 20 also retrieves
*time in queue” values for calls queued in the call queue
unit 18 from the call timer 22 for use in determining the
queue position for the new call. After the queue position
unit 20 has determined a queue position for the new call, 1it
delivers the position information to the call queue unit 18

which places the new call in the identified position.

Fig. 2 is a diagram illustrating a call queue 30 that
can be implemented within the call queue unit 18 of Fig. 1.
As illustrated, the call queue 30 includes a number of queue
positions (i.e., queue position 1, queue position 2, etc.) in
which individual calls waiting to be answered are located
(i.e., call A is waiting in queue position 1, call B 1s
waiting in queue position 2, etc.). When a call reaches
queue position 1, it is next in line to be distributed to an
agent at one of the agent stations 16a, 16b, 16c, 1éd,. . .,
16n. That is, when a next agent becomes availlable, the call
within queue position 1 (e.g., call A 1in Fig. 2) will be

connected through to that agent (using, e.g., swiltching

functionality within the call queue unit 18). All of the
remaining calls then move up one position within the queue
30.

As described above, when a new call 32 1is recelved by

the call reception unit 14, the queue position unit 20
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determines which queue position within the queue 30 the new
call 32 is to be placed in. After the determination is made,
the new call is placed within the selected position and the
call formerly within that queue position (and all subsequent
calls in the queue 30) 1s moved backward one position 1n the
queue 30. For example, Fig. 3 1s a diagram 1i1llustrating the
queue 30 of Fig. 2 having the new call 32 inserted within
queue position 2. Accordingly, call B and all subsequent
calls in the queue 30 are moved back one position in the
queue (i.e., call B 1s moved from queue position 2 to queue
position 3, call C i1s moved from queue position 3 to queue

position 4, and so on).

Referring back to Fig. 2, 1in one embodiment of the
present 1nvention, the queue position unit 20 performs an
individual analysis for each queue position in the queue 30
starting at queue position 1 and moving backward one queue
position at a time until a queue position is found in which
to place the new call. For each queue position analyzed, the
queue position unit 20 determines a first quality wvalue
corresponding to a current call within the queue position
remalning 1n that queue position and a second quality value
corresponding to the new call being placed within the queue
position. The queue position unit 20 then compares the first
and second quality values to determine whether the new call
should replace the call currently within the subject queue
position. The first and second quality values are generated
using service level target values associated with the

corresponding calls as well as “*time in queue” information
related to the calls.

In a preferred embodiment of the invention, the first
and second quality values are calculated based upon a ratio
between an expected total time i1n the queue for a particular

call and a service level target value associated with the



10

15

20

25

CA 02331595 2001-01-18

Jensen 10 10

call. For example, for a current call in a particular queue

position, the ratio would be calculated as follows:

R - ( Weighted Advance Time x Current Queue Posmon) + Time 1n Queue
Service Level Target Value for VDN

where the Weighted Advance Time 1is an estimate of the rate
that calls are being drawn from the queue, the Current Queue
Position is the number associated with the queue position
currently being analyzed, the Time in Queue 1s the amount of
time the current call has been waiting to be answered, and
the Service Level Target Value for VDN 1s the target value
associated with the VDN of the current call. The product in
parentheses represents the “expected wait time” assoclated
with the current call within the current queue position.

That is, the estimated amount of time the current call will
have to wait to be answered from this point forward. The
numerator of the ratio thus represents the expected total
time that the current call will spend within the queue 1f the

call remains within the current queue position.

In a preferred embodiment of the invention, for a queue
position currently being analyzed, the first quality value 1is

calculated using the following equation:

first quality value = |RNS - RCCI

where Rys 1s the ratio corresponding to the new call being
placed in the queue position subsequent to the current queue
position, Ree is the' ratio corresponding to the current call
remaining in the current queue position, and the vertical
lines represent the absolute value operator. The second

quality value is calculated using the following equation:

second quality value = |R . - R
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where Rye i1s the ratio corresponding to the new call being
placed in the current queue position and Rcs 1s the ratio
corresponding to the current call being placed 1in the

subsequent queue position. Because the absolute values of
the differences are taken, the quality wvalues are always
positive values in the preferred embodiment. It should be
appreciated that many other methods of calculating quality

values can be used in accordance with the present invention.

As described above, the queue position unit 20 compares
the first and second quality values to determine whether the
new call should replace the current call within the current
queue position. If the second quality value 1s less than the
first quality value, the queue position unit 20 determines
that the new call should replace the current call 1in the
current queue position. The new call is then placed in the
current gqueue position and all subsequent calls are moved
back one position. If the second quality value 1s not less
than the first quality wvalue, the new call 1s not placed
within the current queue position and the queue position unit
20 initiates analysis for the subsequent queue position 1in
the queue 30. The queue position unit 20 then continues to
analyze queue positions 1n the queue 30 until a queue
position is identified for which the second quality value is
less than the first quality value. If the end of the current
queue 1s reached without the second quality value being less

than the first, the new call is queued at the end of the

queue.

With reference to Fig. 1, 1n one embodiment of the
invention, the call queue unit 18 maintains a single queue
for all call types supported by the call center 10. The
calls from this sinéle queue are then distributed among the
agents at the agent stations 16a, 16b, 1l6c, led, ..., 16n.

Thus, the individual agents are not limited in the number of
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call types that they can receive (i.e., each agent can
receive all types of calls). In an alternative approach, the
call queue unit 18 maintains a number of different queues
that each service a plurality of different call types. 1In
this approach, each queue can be assigned a correspondlng
plurality of agents or each queue can be serviced by all of

the agents.

Fig. 4 is a flowchart illustrating a method for managing
incoming calls within a call center i1n accordance with one
embodiment of the present invention. First, a new call 1s
received at the call center from an exterior environment
(step 60). A VDN 1s then determined for the new call (step
62). A service level target value associated with the new
call is then retrieved from a memory based on the VDN of the
call (step 64). A position for the new call within the queue
is then determined based on the service level target wvalue
associated with the new call and time 1n queue values
associated with calls already within the queue (step 66).
After a queue position has been determined for the new call,
the new call 1is placed 1n that queue position, and all

subsequent calls are moved back one position in the queue.

Fig. 5 1s a flowchart 1llustrating a method for
determining a queue position within a call queue for a new
call received by a call center 1n accordance with one
embodiment of the present invention. First, an analysis is
initiated for a first queue position within the call queue to
determine whether the new call should be placed within the
first queue position (step 80). A first quality wvalue 1is
calculated for the first queue position that corresponds to
a situation where a current call within the first queue
position remalns in‘ the first queue position (step 82).
Next, a second quality value 1s calculated that corresponds

to a situation where the new call is placed within the first
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—

queue position in place of the current call within this

position (step ©4). The first and second quality values
are each calculated based upon service level objectives

and time 1n queue values assoclated with the corresponding

calls. The first quality wvalue 1s then compared to the

second quality value to generate a comparison result

F

(step 80b). If the comparison result 1s favorable, the new

call 1s placed within the first gueue positlion and all

subsequent calls within the queue are moved back one queue

position (steps 88 and 90). If the comparison result 1s

not favorable, an analyslis 1s 1nlitiated for a subsequent
queue position within the call qgueue (steps 88 and 92).

The above-described process 1s then repeated until a queue

position 1s 1dentified for which the comparison result 1is

favorable. If such a queue position does not exist, the

F

new call 1is placed at the end of the call gueue.

The present 1invention relates to a system for use

within a call center that dynamically positions newly

- —
A

recelved calls, having a number of different call types,

within a single call queue to be addressed by agents
within the call center. The system positions a new call
wilthin the qgueue based on, among other things, a service
level objective associated with the new call and an amount

F

of time that calls already within the qgueue have Dbeen

walting to be answered. Because the system takes 1into

account the amount of time that other calls have been

walting to determine the qgueue position of the new call,

less 1mportant calls are not left waiting indefinitely

when a continuous stream of more important calls is being

recelved by the call center. In addition, because the
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servlice level objectives assocliated with the incoming
calls are also considered in the positioning decision, the
system 1s capable of achieving service level target values

to a relatively high degree of accuracy.

In one embodiment of the invention, when a new call

1S received by the call center, an analysis i1s initiated

for a first queue position within the call queue to
determine whether the new call should be placed in that
queue posiltion. The analysis for the first gqueue position
1ncludes the calculation of a ratio between an estimated
total time that a call will be waiting in the queue and a
service level target value associated with the call. The
estimated total wait time is calculated as the sum of an
expected remalning wait time for the call and a time

period that the call has already been waiting in the

queue. Using the ratio formula, a first gquality value 1is

generated to characterize the situation where a call

currently positioned within the first queue position
remains 1n the first gqueue position. A second quality
value 1s also generated to characterize the situation
where the new call 1is placed in the first queue position,
replacing the current call. The first and second quality

values are then compared to determine whether the new call

should be placed in the first queue position.

If 1t 1s determined that the new call should not be

placed in the first queue position, an analysis is then

performed for a next successive gqueue position within the

call queue. Thilis process 1s continued until a queue

position is 1dentified for the new call. After a position
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decision has been made for the new call, the new call 1is
placed within the 1dentified queue position and the call
formally occupying that queue position, and all subsequent

calls within the queue, are moved back one position 1in the

queue. The procedure 1s then repeated for each new call

received by the call center.

Although the present invention has been described in

conjunction with 1ts preferred embodiments, 1t 1s to be

understood that modifications and varilations may be
resorted to without departing from the spirit and scope of
the 1invention as those skilled 1n the art readily

understand. Such modifications and variations are

consldered to be within the purview and scope of the

invention and the appended claims.
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Claims
1. A method for use 1n managing a call queue within a

call center, said call queue for handling calls having a

plurality of different call types that each have a

corresponding service objective value, comprising the

steps of:
receiving a new call from an exterior environment,
said new call having a first call type;

ascertaining a first service objective value

assocliated with said new call based on said first call
type:;

selecting a currently enqueued call in the call
queue, the currently enqueued call having a second

service objective value;

determining a first quality factor assuming that the

new call 1s enqueued after the currently enqueued call;

determining a second quality factor assuming that

the new call 1s enqueued in place of the currently

enqueued call, said first quality factor reflecting the
first and second service objective values; and

comparing the first and second quality factors to

determine a position within the call gueue for the new

call.

2 . The method claimed in claim 1, wherein:
in said comparing step, when the second quality

factor 1s less than the first quality factor, the new

call 1s placed 1in the gqueue position of the currently
engqueued call and the currently enqueued call is moved to

a later queue position, and, when the second quality
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factor 1s not less than the first quality factor, the new
call 1s not placed in the queue position of the currently

engqueued call.

3. The method claimed in claim 1, whereiln:

sald step of comparing includes calculating, for the
currently enqueued call i1n a first gqueue position 1n said
call queue, a ratio Rec between a first estimated total

pr—

time 1n queue for the currently enqueued call if the

currently enqgqueued call remains 1n the first qgueue

position and the second service objective value.

4 . The method claimed 1n claim 3, wherein:

sald step of comparing includes determining a ratio

Rye between a second estimated total time in gqueue for the
new call 1n the first queue position and the first

service objective value associated with the new call.

o The method claimed 1n claim 4, wherein:

sald step of comparing includes determining a ratio

Res between a third estimated total time in gueue for the
currently engqueued call in a subsequent gqueue position
within said call queue and the second service objective

value, wherein said subsequent gqueue position is a next

queue position to said first queue position within said

call queue.

0. The method claimed in claim 5, wherein:

sald step of comparing includes determining a ratio

Rys between a fourth estimated total time in queue for the

new call i1In the subsequent queue position and the first

service objective value.
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7.  The method claimed 1n claim 6, wherein:

said step of comparing includes determining whether

sald new call should be placed in said first gueue
position within said call queue based on values for Rce,

Rycy Res, and Rys.

8 . The method claimed 1n claim 6, wherein:

r—

sald step of comparing includes ascertaining that

said new call is to be placed in said first qgueue

position when |Ryc—Res| < |Rys—Rec] -

9. The method claimed in claim 1, wherein:
said pluralilty of different call types includes a
plurallity of vector directory numbers (VDNs) associated

with incoming calls.

10. A system for use 1n distributing incoming calls to a
plurality of local agents in a call center, said system
comprising:

a recelver for receiving incoming calls from an
exterior environment;

a call queue unit for use 1n maintaining a queue of

calls to be answered by the plurality of local agents,

sald gqueue having a plurality of successive queue
positions including an initial queue position, said
1nitial gqueue position for holding a call that is next in
line to be answered by an agent in the plurality of local
agents; and

a call positioning unit for positioning a new call

recelved by said receiver within the queue, said call

positioning unit determining a position within the queue

for the new call by determining a first quality factor
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assuming that the new call is enqueued 1n a first
position in the queue and a second quality factor
assuming that the new call 1s enqueued in a second,
different position in the gqueue and comparing relative

values of the first and second quality factors.

11. The system claimed in claim 10, wherein:
said first and second quality factors are determined

using a service objective value associated with the new

call.

12. The system claimed in claim 10, wherein:
sald call positioning unit determines said position
for said new call based on service objective values

associated with calls already within the queue.

13. The system claimed 1n claim 10, wherein:

said call positioning unit includes a comparlison
unit for comparing the first quality factor associated
with said new call to the second quality factor
associated with a current call within a first queue
position to determine whether said new call should

replace said current call within said first queue

position.

14. The system claimed in claim 10, wherein:

said call positioning unit includes an analysis unit
for analyzing individual queue posilitions within said
queue, starting with said initial queue position, until a
queue position is found that meets a predetermined
condition indicating that said new call should replace an

existing call within said queue position.
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15. The method claimed in c¢laim 2, wherein, when the

second quality factor is not less than the first quality

factor, the comparing step comprises:

selecting a third call, the third call being
currently enqueued, being different from the currently
enqueued call, beling enqueued 1n a later queue position
than the currently enqueued call, and having an
associated third service objective value;

repeating the determining steps substituting the

third call for the currently enqueued call.

16. A computer readable medium having recorded thereon
statements and 1nstructions for execution by a computer

to perform the steps of claim 1.

17. A method for use in managing a call gueue within a
call center, comprising the steps of:

recelving a new call from an exterior environment;

selecting a currently enqueued call in the call
queue ;

determining a first quality factor assuming that the
new call i1s enqueued after the currently enqueued call;

determining a second quality factor assuming that
the new call 1s enqueued 1n place of the currently
engueued call; and

comparing the first and second quality factors to

determine a position within the call queue for the new

call.

18. The method claimed in claim 17, wherein the
currently enqueued call has an associated second service

objective value, the new call has an associated first
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service Objective value, wherein said call queue handles
calls having a plurality of different call types, said
new call has a first call type, said currently enqueued
call has a second call type, the first service objective
value 1s associated with the first call type, and the

second service objective value 1s associated with the

second call type.

19. The method claimed in claim 17, wherein:

in said comparing step, when the second quality
factor 1s less than the first quality factor, the new
call 1s placed 1n the queue position of the currently
enqueued call and the currently enqueued call i1s moved to
a later queue position, and, when the second quality
factor 1s not less than the first quality factor, the new

e |

call is not placed in the queue position of the currently

enqueued call.

20. The method claimed in claim 17, wherein:
after the comparing step, the currently enqueued
call 1s relocated to a different gqueue position, and the

determined queue position for the new call 1s closer to a

head of the call gueue than the relocated queue position

for the currently enqueued call.

21. The method claimed in claim 18, wherein:

salid step of comparing includes calculating, for the
currently enqueued call i1n a first queue position in said
call queue, a ratio Rqc between an estimated total time in
queue for the currently enqueued call i1if the currently

engueued call remains 1in the first gqueue position and the
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second service objective value, wherein the first quality

factor is a function of the ratio Ree.

22. The method claimed in claim 21, wherein:

salid step of comparing includes determining a ratio
5 Ryc between an estimated total time in queue for the new
call in the first gueue position and the first service
objective value associated with the new call, wherein the

second quality factor 1s a function of the ratio Ryc.

10 23. The method claimed in claim 22, wherein:
sald step of comparing includes determining a ratio
Res between an estimated total time in queue for the
currently enqueued call in a subsequent gueue position
within said call queue and the second service objective
15 wvalue, wherein said subsequent queue position 1s a next
queue position to said first queue position within said

call gqueue, wherein the second quality factor is a

function of the ratio Res.

20 24, The method claimed in claim 23, wherein:
sald step of comparing includes determining a ratio
Rys between an estimated total time in queue for the new
call 1n the subsequent gqueue position and the first

service objective value, wherein the first quality factor

25 18 a function of the ratio Rys.

25. The method claimed in claim 24, wherein:
sald step of comparing includes determining whether
said new call should be placed in said first queue

position within said call queue based on values for Ree,

30 Rye:, Res, and Rys .
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26. The method claimed in claim 24, wherein:
said step of comparing includes ascertaining that
sald new call is to be placed in said first queue

position when |Ryc-Res| < |Rns-Rec -

27. The method claimed in claim 18, wherein:
salid plurality of different call types includes a
plurality of vector directory numbers (VDNs) associated

with incoming calls.

28. The method claimed 1n claim 18, wherein, when the
second quality factor 1s not less than the first quality
factor, the comparing step comprises:

selecting a third call, the third call being
currently enqueued, being different from the currently
enqueued call, being enqueued in a later queue position
than the currently enqueued call, and having an
associated third service objective wvalue;

repeating the determining steps substituting the

third call for the currently enqueued call.

29. A computer readable medium having recorded thereon
statements and instructions for execution by a computer

to perform the steps claimed in claim 17.
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