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(57) Abrégé/Abstract:

Techniques for L3 pairing and workforce management in a contact center system are disclosed. In one particular embodiment, the
techniques may be reahzed as a method for L3 pairing in a contact center system comprising identifying a plurality of contacts
waiting for assigmnent, identifying a plurality of agents available for assignment, and selecting at least one of the plurality of agents
with at least one of the plurality of contacts for assignment and connection within the contact center system.
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ABSTRACT OF THE DISCLOSURE
Techniques for 1.3 pairing and workforce management in a contact center system are
disclosed. In one particular embodiment, the techniques may be realized as a method for L3
pairing in a contact center system comprising identifying a plurality of contacts waiting for
asstgnment, identifying a plurality of agents avadable for assignment, and selecung at least one
of the plurality of agents with at least one of the plurality of contacts for assignment and

connection within the contact center system
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TECHNIQUES FOR L3 PAIRING AND WORKFORCE MANAGEMENT IN A

FIELD OF THE DISCLOSURE

5 This disclosure gencrally relates to pairing contacts and agents in contact centers and,

more particularly, 1o technigues for L3 pairing and workforce management in a contact cenfer

system.
BACKGROUND OF THE DISCLOSURE
10 A typical contact center algorithmically assigns contacts arriving at the contact center

to agents available to handle those contacts. At times, the contact center may have agents
available and waiting for assignment to inbound or outbound contacts (.2 . telephone calls,
futernet chat sessions, email). At other times. the contact center may have contacts waiting in

one or more qucucs for an agent 1o become available for assignment.

w

In some typical contact centers, contacts are assigned to agents based on time of
arrival, and agents receive contacts based on the Ume when those agents became available.
This strategy may be referred to as a “first-in, first-out.” “FIFO,” or “round-robin” stratcgy
In other typical contact centers, other strategies may be used. such as “performance-based
routng.” or a "PBR,” strategy.

20 Typical contact centers preferentially minimize oversall agent wdle dme and overall
contact waiting time. To that end. f contacts are waiting in a quewe. a contact will be
assigned 1o an agent soon after an agent becomes available for assignment. Similarly. if
agents are idle, waiting for contacts to arrive. an agent will be assigned to a contact soon after

a contact becomes available for assignmoent.
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However, if a contact center uses a pairing strategy that is designed to choose among
multiple possible painngs. it may be inefticicnt to choose the first avatlable pairing for the
sake of minimizing contact hold time or agent idle time.

In view of the foregoing, it may be understood that there may be a need for a system

<7

5  that enables improving the amount of choice available to improve the efficiency and
performance of pairing strategics that are designed to choose among multiple possible
pairings.

SUMMARY OF THE DISCLOSURE
10 Techaigues for L3 pairing in a contact conter system are disclosed. In onc particular

cmbodiment. the techniques may be realized as a method for L3 pairing 1n a contact center
systern comprising idenhitving. by at least one computer processor contigured to operate in
the contact center system, a plurality of contacts waiting for assignment. The method may
also comprise identifying, by the at lcast one computer processor, a plarality of agents

15 available for assignment. The method may further comprise selecling, by the at least one
computer processor, at least one of the plurality of agents with at least one of the plurality of
contacts for assignment and conneetion within the contact center system.

In accordance with other aspects of this particular embodiment, at least two pairs of
agents and contacts from the pluralitics of agents and contacts may be selected

20 contemporancously.

In accordance with other aspects of this particular embodiment, the selecting may
comprise applving. by the at least one computer processor. a behavioral paining strategy to al
lcast some of the plurality of agents and at least some of the plurality of contacts

In accordance with other aspects of this particular embodiment. the selecting may

25 comprise applying. by the at least one computer processor, a diagonal strategy 1o at least
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some of the plurality of agents and at least some of the plurality of contacts

In another particular embodiment, the techniques may be realized as a method for 1.3
pairing in a contact conter system comprising identifying, by at Icast onc computer progessor
configured to operate in the contact center svstern, a first contact waiting for assignment and

5 afirst agent available for assignment. The method may also comprise postponing, by the at

least one computer processor, assigriment until at least a second contact arrives at the contact
center system or a sccond agent becomes available for assignment. The method may further
comprise selecting. by the at least one computer processor, for assignment and connection
within the contact center system. the first contact and one of at cast the first and sccond

10 agents or the first agent and one of at Icast the first and sccond contacts.

In accordance with other aspects of this particular embodiment, the postponing may
comprise postponing. by the at least onc computer processor, selection until at least the
sccond contact arrives at the contact center svstem and the second agent becomes available
for assignment.

1§ In accordance with other aspects of this particular embodiment, he selecting may
comprise selecting, by the at least one computer processor. for assigrunent and connection
within the contact center system. the first contact and one of at least the first and second
agents, and the first agent and one of at least the first and second contacts.

in accordance with other aspcets of this particular embodiment, the selecting may

20 comprise applving. by the at least one computer processor. a behavioral paining strategy to at
least some of the plurality agents and at least some of the plurality of contacts.

In accordance with other aspects of this particular embodiment, the selecting may
compnise applying. by the at fcast one computer processor, a diagonal strategy to at least
some of the plurality agents and at least some of the plurality of contacts.

23 In another particular embuodiment. the technigues may be realized as a method for L3
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pairing in a contact center svstem comprising identifying, by at least one computer processor
configured to operate in the contact ¢center system. a first contact.  The method may also
comprisc identifving, by the at least one computer processor. a first agent available for

assignment 1o the first contact. The method mayv further compnise comparing, by the at least

(¥

one computer processor. information abour the first contact with information about the first
agent.  ‘The method may additionally comprise postponing, by the at least one computer
processor, by a first period of delay, assignment of the first agent and assignment of the firgt
contact based on the comparnson.
In accordance with other aspects of this particular embodiment, the first period of
) delay is at lcast thirty scconds or is not morc than thirty scconds.
In accordance with other aspects of this particular embodiment, the first period of
delay is at least two minutes or is not more than two minutes.
In accordance with other aspects of this particular embodiment, the first penod of
delav may end after a sceond agent becomes available for assignment or a sceond contact
IS armves at the contact cenfer system
In accordance wath other aspects of this particular embodiment, the first penod of
delay may end after at least two additional agents become avatlable for assignment or at least
two additional contacts arrive at the contact center system.
in another particular embodiment, the techniques may be realized as a method for 1.3
20 pairing it a contact center system comprising determining, by at least one computer processor
configured to operate in the contact center sysiem, a nunimam amount of agent choice. The
method may also comprise determining, by the at Jeast one computer processor. a maximum
amount ot delay. The method may further comprise postponing agent sclection, by the at
least one computer processor, until at feast one of the following conditions is satisfied: (a) the

25 maximum amount of delay has elupsed: or (b) the minimum amount of ugent choice has been

CA 3007712 2018-06-28



Attomey Docket No.; 2211471.00336WO L
Client Reference No.. P16040WO L

reached. The method may additionally comprise selecting, by the at least one computer
Processor, an agent amoong one or more agents for connection to an available contact within
the contact center system.

In accordance with other aspects of this particular embodiment, the maximum amount

5 ofdelay is less than 30 seconds and/or the minimum amount of agent choiee is greater than
three avatlable agents

In accordance with other aspeets of this particular embodiment, sclecung the agent
may comprise applving a behavioral painng strategy.

In accordance with other aspects of this particular emibodiment. the available contact

10 may be onc contact of a plurality of contacts waiting for assignment to an agent

In another particular embodiment, the techniques may be realized as a method for L3
pairing in a contact center system comprising deternuining. by at least one computer processor
configured to operate in the contact center system, a minimum amount of contact choice.
The method may also comprisc determining, by the at least one compuicr processor, a

15 maximum amount of delay. The method may further comprise postponing contact selection,
by the at lcast onc computer proccssor, until at feast onc of the following conditions is
satisfied: (a) the maximum amount of delay has elapsed: or (b) the minimum amount of
contact choice has been reached. The method may additionally comprise selecting. by the at
least onc computer processor, @ contact amoung one or more contacts for connection to an

20 available agent within the contact center system.

In accordance with other aspects of this particular embodiment, the maximum amount
of delay is Jess than 30 sceonds and/or the minimum amount of contact choice is greater than
three contacts waiting for assignment.

In accordance with other aspects of this particular embodiment, selectmyg the contact

25  may caomprise applying a behavioral pairing strategy.
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In accordance with other aspects of this particular embodiment. the available agent
may be one agent of a plurality of agents waiting for assignment to a contact.

In another particular cmbodiment, the techmques may be realized as a method for L3
pairing in a contact center system comprising determining, by at least one compuier processor
configured to operale in the contact center system, a maximum amount of delay. The method
may also comprise determining, by the at least one computer processor, a first score of a first
preterred pairing between a first agent and a first contact. The method may further comprise
postponing pairing selection, by the at least one computer processor, until at least one of the
tollowing conditions s satisfied: (a) the maximum amount of delay has clapsed: or (b) an
arrival of at least a sccond agent or at least a sccond contact that results m an emergencee of a
second preferred pairing better than the {irst preferred pairing. The methed may additionally
comprise salecting, by the at least one computer processor, the second preferred paining for
conncction within the contact center system.

In accordance with other aspects of this parteular cmbodiment, the maximam amount
of delay is less than 30 seconds.

In accordance with other aspects of this particular embodiment, determining the first
and second preferred pairings may comprise applying a behavioral pairing strategy.

In accordance with other aspects of this particular embodiment, arrival of the second
agent and the second contact may result in the cmergence of the second preferred pairing,
consisting of the second agent and the second contact.

In accordance with other aspects of this particular embodiment. amval of the second
agent may result In the emergence of the second preferred pairing consisting ot the second

agent and the first contact
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In accordance with other aspects of this particular embodiment, arrival of the second
contact may result in the emerpence of the sceond preferred parring counsisting of the second
contact and an agent different from the first agent that was alrcady available.

In another particular embodiment. the wehnigues may be realized as a system for L3

U

pairing in a contact center systern comprising at least one computer processor configured
operate in the contact center system, whercin the at least one computer processor is fuither
configured w perform the above method sieps.

In another particular embodiment, the techniques may be realized as an article of
manufacture for L3 pairing in a contact center system comprising a non-transitory computer
10 processor rcadable medium, and instructions stored on the medium, wherein the instructions

may be configured to be readable from the medium by at least one computer processor
configured to operate in the contact center system and thereby cause the at least one computer
processor to operate so as to perform the above method steps.
Techniques for workforee management n a contact center sysiem are also disclosed.
15 In one particular embodiment, the techniques may be realized as a method for workforce
managament in a contact center systeny comprising generating, by at least one compute
processor configured to operate in the contact center systemi. historical workforce data
regarding an agent workforce capacity of the contact center svstem. The method may also
comprise initiating. by the at least one computer processor, an increase or decrease to an
20 agent workforce of the contact center system based at least i part on the histonical workforce
data to increase an amount of choice amonyg available agents or waiting contacts.
In accordance with other aspects of this particular embodiment, an increase may be

inttiated, wherein an increase in agent surplus 1s expeeted.
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In accordance with other aspects of this particular embodiment, a decrease may be
wtiated. whercin an increase 13 contact gqueuc size is expected. and wherein at increase m
contact center performance is expected

In accordance with other aspects of this particular embodiment, the method may

5]

further comprise increasing or decreasing, by the at least one computer processor. the agent

workforce by a first amount based on the initiated incrcase or decrease.

In accordance with other aspeeis of this .particular embodiment. the method may
further comprise generating, by the at least one computer processor. historical performance
data regarding pecformance of the contact center system, wherein the tmtiated increase or
10 deereasce to the agent workforce may be based in part on the historical performance data.

In accordance with other aspects of this particular embodiment. an increase may be
utiated, wherein an increased amount of time spent in an L1 state is expected.

In accordance with other aspects of this particular embodiment, an increase may be
imuated, wherein an increased amount of ume spent i an L2 state is expected.

s In another parucular embodiment, the technigues may be realized as a system for
workforce management in a contact center svstem comprising at least one computer
processor configured to operate in the contact center system. wherein the at least one
computer processor is further configured to perform the above method steps:

In another particular embodiment, the technigues may be realized as an article of

20 manufacture for workforce management in a contact conter system comprising a non-

transitory computer processor readable medium, and instructions stored on the medium.

whercin the instructions may be configured to be readable from the medivm by at least one
computer processor configured to operate in the contact center system and thereby cause the
at least one computer processor to operate so as to perform the above method steps.

23 The present disclosure will now be described in more detail with reference 0
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particular embodiments thereof as shown in the accompanying drawings. While the present
disclosure 1s described below with reference to particular cmbodiments. it should be
understood that the present disclosure is not limited thereto. Those of ordinary skill in the ait

having access to the teachings herem  will recognize addiional implementations.

5 modificatons. and smbodiments. as well as other fields of use. which ace within the scope of
the present disclosure as described herein. and with respect to which the present disclosure
may be of signiticant utility

BRIEF DESCRIPTION OF THE DRAWINGS
10 In order to facilitatc a fuller understanding of the present disclosare, refercnee 1s now

made to the accompanying drawings. in which hke elements are referenced with hke
numerals. These drawings should not be construed as limiting the present disclosure. but are
ntended to be itlustrative only.
FIG. 1 shows a block diagram of a contact center according to embodiments of the
15 present disclosure.
FIG. 2 depicts a schematic representation of a contact center system timeline
according 1o embodiments of the present disclosure.
FIG 3 depicts a schematic representation of a choice-based painng strategy according
to embodiments of the present disclosure.
20 FIG. 4 shows a flow diagram of an L3 pairing method according to embodiments of
the present disclosure.
FIG. S shows a flow diagram of an L3 pairing method according to embodiments of
the present disclosure.

FIG. 6 shows a flow diagram of an L3 patring method according 1o embodiments of

o]
o

the present disclosure

CA 3007712 2018-06-28



10

20

DETAILED DESCRIPTION

Once example of a pairing strategy that is designed to choose among multiple possible
pairings is a “behavioral pairing™ or "BP™ strategy. under which contacts and agents may be
deliberately (preferentially) paired in a fashion that cnables the assignment of subsequent
contact—agent pairs such that when the benefits of a/f the assignments under a BP strategy
are totaled they may exceed those of FIIFO and other strategics such as performance-based
routing ("PBR”) strategies. BP is destgned 10 encourage balanced utilization of agents
within a skill qucue while nevertheless simultancously improving overall contact center
performance beyond what FIFO or PBR methods will allow. This is a remarkable
achievement inasmuch as BP acts on the same calls and same agents as FIFO and PBR
methods, utilizes agents approximately evenly as FIFO provides, and yet improves overall
contact center performance. BP is described in, e.g., U.S. Patent No. 9,300,802. Additional
information about these and other features regarding pairing or matching modules using BP
strategies (sometimes also relerred 10 as “satistaction mapping,” “SATMAP.” “routing
system,” “routing engine,” ete.) is described in, for example, U.S. Patent No. 8,879.715.

In some cmbodiments, a contact center may switch (or “cycle”) periodically among
at least two different pairing strategics (e.g., between FIFO and an L3 pairing strategy).
Additionally, the outcome of cach contact- agent interaction may be recorded along with an
identification of which pairing strategy (e.g.. FIFO, or BP enabled with 1.3) had been used
10 assign that particular contact -agent pair. By tracking which interactions produced which
results, the contact center may measure the performance attributable to a first strategy (e.g.,
FIFO) and the performance attributable to a second strategy (e.g., BP with L.3). In this way,

the relative performance of one strategy may be benchmarked against the other. The contact

10
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center may, over many periods of switching between different pairing strategies, more
reliably attribute performance gain to one strategy or the other. Benchmarking pairing
strategics is described in, e.g.. U.S. Patent Application No. 15/131,915, filed April 18, 2016.

FIG. 1 shows a block diagram of a contact center system 100 according to
embodiments of the present disclosure. The description herein describes network elements,
computers, and/or components of a system and method for simulating contact center
systems that may include one or more modules. As used herein, the term “module” may be
understood 1o refer to computing  soflware. firmware. hardware, and/or various
combinations thereof. Modules. however. are not to be interpreted as software which is not
implemented on hardware, firmware, or recorded on a processor readable recordable storage
medium (/.e., modules are not software per se). 1t is noted that the modules are exemplary.
‘The modules may be combined, integrated, separated, and/or duplicated to support various
applications. Also, a function described herein as being performed at a particular module
may be performed at one or more other modules and/or by one or more other devices instead
of or in addition to the function performed at the particular module. Further, the modules
may be implemented across multiple devices and/or other components local or remote to
onc another. Additionally, the modules may be moved from one device and added to another
device, and/or may be included in both devices.

As shown in FIG. 1, the contact center system 100 may include a central switch 110,
the central switch 110 may receive incoming contacts (e.g.. callers) or support outbound
connections to contacts via a tclccommunications network (not shown). The central switch
110 may include contact routing hardware and sofiware for helping to route contacts among

one or more contact centers, or to one or more PBX/ACDs or other queuing or switching
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components, including other Internet-based. cloud-based. or otherwise networked contact-
agent hardware or software-based contact center solutions.

The central switch 110 may not be ncecssary such as if there is only one contact
center. orif there is only one PBX/ACD routing component, in the contact center system 100,
If more than one contact center is part of the contact center system 100, each contact center
mav include at least one contact center switch (¢.g., contact center switches 120A and 120B)
The contact conter switches 120A and 120B may be commumicatively coupled to the central
switch 110, In embodiments, various topologies of routing and network components may be
configured to implement the contact center system.,

Each contact center switch for cach contact center may be communicatively coupled
to a plurality (or “pool”) of agents. Each contact center switch may support a certain number
of agents (or “scats™) to be logged in at one fime. At any goven time. a logged-in agent may
be available and waiting 1o be connected to a contact. or the logged-n agent may be
unavaitable for any of a number of reasons. such as bomg conngeted to another contact.
performing cerlain post-call functions such as logging information about the call, or taking a
break.

In the example of FIG. I, the central switeh 110 routes contacts to one of two contact
centers via contact center switch 120A and contact center switch 120B. respectively. Each of
the contact center switches 120A and 120B are shown with two agents each. Agents 130A
and 130B may be logged into contact center switch 120A. and agents 130C and 130D may be
logged into contact center switch 1208,

The contact center system 100 may also be communicatively coupled to un integrated
service from, for example, a third party vendor. In the example of FIG. 1. 1.3 painng modulc
140 may be communicatively coupled to one or more switches in the switch system of the

contact center system 100, such as central switch 110, contact center switch {20A or contact
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center switch 120B. In some embodiments, switches of the contact center svstem 100 may be
conununicatively coupled to multipte L3 pairing niodules In some embodiments. L2 painng
module 140 may be cmbedded within a component of a contact center system {¢.g.
embedded in or otherwise integrated with a switch). The L3 pairing module 140 may receive
3 information from a switch (e g.. contact center switch 120A) about agents logged nto the
switch (e.g., agenis 130A and 130B) and about incoming contacts via another switch (e g..
central switch [10) or, in some cmbodiments. trom a nctwork (e.g. the Intemet or a
telecommunications network) (not shown).
A contaet center may include multiple pairing modules (e.g., a BP module and a FIFO
10 module) (nct shown), and onc or morc pairing modules may be provided by onc or more
different vendors. In some embodiments, one or more pairing modules may be components of
1.3 pairing module 140 or ane or more switches such as central switch 110 or contact center
switches 120A and 120B. In some embodiments, an L3 pairing module may determine which
pairing module may handle pairing for a particular contact. For example, the L3 pairing
15 module may aliermate between enabling paiting via the BP module and cnabling pairing with
the FIFO module. fn other embadiments, one paiting modulc (e.g, the BP module) may be
configured to emulate other painng strategies. For example. an L3 pairing module, or an L3
pairing component integrated with BP components in the BP module. may determine whether
the BP module may use BP pairing or cmulated FIFO pairing for a particular contact. In this
20 case. “BP on” may refer to times when the BP module is applving the BP pairing strategy.
and “BP off” may refer to other times when the BP module is applving a different painng
strategy (e g.. FIFQ).
In somc cmbodiments, rcgardicss of whether pairing strategics arc handled by

separate modules, or if some pairing strategics are emulated within a single pairing module,

N
W

the single pairing module may be configured to monitor and store information about pairings
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made under any or all parring strategies. For example. a BP module may observe and record
data about FIFO pairings made by a FIFO module, or the BP module may observe and record
data about emulated FIFO pairings made by a BP module operating in FIFO emulation modc.

FIG. 2 depicts a schematic representation of a contact center system  timeling

A"

according to embodiments of the present disclosure. In a given period of tiue {e.o. over

several minutes. several bours. a day). the number of agents free or available to connect to

contacts, or the number of contacts waiting i queuc. will vars continuousls as contacts arrive

and depart the contact center svstem. The example of FIG. 2 depicts the capacity of a contact

center system over a period of time along the x-axis from time 07 to time “507 (e.g. 0

10 minutes o 30 minutes). The y-axis depicts the number of free agents or the number of
contacts in queue above and below the x-axis, respéctive]y.

At time 0 (e.g.. when the contact center first opens at the beginning of the dav). there
are 10 agents available and waiting for contacts to arrive. Periods of time when a contact
center has a surplus of available agents are referred to as “L17 environments, It a choice-

15 based pairing strategy such as BP is used, the choice-based pairing strategy may choose from
among any (or a subset) of the available agents \vhcln a contact arrives.

As contacts arrive, and agents become occupied while communicating with those
contacts, the number of available agents may decrease. as shown in FIG. 2 from time 0 10
approximately tirse 3. The contact center is operating in an L1 enviromment for tlus cntire

20 duration, but the choice available to BP or another choice-based pairing strategy becomces
inereasingly limited-—instead of having as many as ten {or more) agents available to choose
among, by about time 3 there are only two or three agents to choose amonyg.

At other periods of time. there may be a shortage of agents. and contacts begin to
queue, waiting for agents 10 become available for connection. as shown in FIG. 2 from about

23 time 7 to about time 2. Periods of time when a contact center has a shortage of available
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agents are referred to as “L2” environments. If a choice-based pairing strategy such as BP is
used. the choice-based paining strategy may choose from among any (or a subset) of the
waiting contacts when an agent becomes available.
As agents become available to connect with contacts waiting in the queue. the size of
5 the queue may decrease, as shown in FIG. 2 from approximately tme 14 10 about time 21.
The contact center is operating in an 1.2 environiment for this entire duration. but the choice
available o BP or another choice-based pairing strategy becornes increasingly limited—
instead of having as many as ten (or more) contacts available to choose among at about tune
14, by about time 21 there are only two or three contacts in queue to chaose anong
10 At some points m tme. a contact conter will transition fram an L1 statc w an L.2 state
{e.g.. point 210A at about time 6 and point 210C at about time 40) or vice versa, from an L2
state to an L1 state {e.g.. point 210B at about tme 23). These crossover points along the x-
axis (labeled the ~1:17 line) occur when no choice is available to BP or another choice-based
pairing straicgy. For example, there may be a single contact warting in queue, which may be
15 paired with whichever agent happens to become free next. Or there may be a single agent
waiting idle, which may be paired with whichever contact happens to arrive at the contact
center next.
In some situations (not shown), a contact center may reach the ~1:17 line and then
bounce back up into L1 (or bounce back down into L.2). No L1-to-1.2 or L.2-10-L | transition
200 oceurs, but there is still a time at which no choice is available to BP.
fn some situations (not shown). a contact center may remain along the ~ 17 hine for
an extended period of ume . In fact, a typical contact center may constder this line to indicate
when the contact conter 1s operating at a “perfect” capacity, with neither a surplus nor a
shortage of agents for the given level of demand (e.2.. number, frequency. and duration of

25 contacts arriving at the contact center). In these situations, a BP painng strategy could go for
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an extended period of time with no choices available other than the 1 agent @ | contact”
default chowce
These points in time (or periods of tine) when the contact center is operating along

the ~1. 17 line, when a contact center has neither a surplus nor a shortage of available agents,

wn

are referred 1o as “LO” enviromments.

FIG. 3 depicts a schematic representation of a choice-based pairing strategy according,
to embodiments of the present disclosure. When choiee is limited, choice-based pairing
strategies may suffer from suboptimal performance. FIG. 3 shows an example of a
performance estimate or performance simulation of a choice-based pairing strategy. When
10 there are many contacts in queuc (Tcalls in queuc™ as in FIG. 3) (e, at point 320). or when

there are many agents free {e.g., at pount 330), BP or another choice-based painng strategy
may perform optimally {e.g.. at or near ~100%7 instant performance or efficicncy).
However, as the number of contacts i queuc or free agents dwindle, there are fewer
choices available w BP, and the performance or cfficieney of BP could drop. In an LO
15 covironowent (e, at point 310}, the instant performance or efficiency of BP is considered to
be 0%, insofar as BP (without L3 pairing) is incapable of making a choice different from the
pairing that any other non-L3 pairing strategy could make. In other words, 1 there is only one
contact waiting for an agent, and only one agent waiting a contact, both FIFO and BP will
pair that one contact with that onc agent, with no other choice to make. As choice increases.
20 either as contacts fill a queue in an L2 environment, or more agents become available in an
L1 environment, performance steadily increases toward optimal instant performance

In the example of FIG. 3. 50 calls in queue and 50 agents free are the points 320 and

330 at which this pairing strategy is cxpected to reach peak performance. However, in other

embodiments or real-world contact center systems, peak performance may be reached at

No
s

vanving levels of agent shortage or surplus (e.g.. greater than 3 choices avalable, greater than
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7 chotces available. greater than 20 choices avatlable, ete)
in siuanons such as LO environments m which the choice available to BP 18 oo
limied. it may be advantageous o delay or othervise postponc conncctng an agent to a

contact. Introducing a delay could allow time for another agent or another contact to become

L 2y

available. If a contact center is operating in L0, and another agent arrives, the contact center

will enter an L1 covironment with two agents to choose between instead of being forecd mto

the default sclection. Similarly, if a contact center 18 operating in LO. and another agent
arrives, the contact center will enter an 1.2 environment with hwo contacts to choose between
instead of being, forced into the detault sclection.

10 In somc cmbodiments, it may be desirable to delay cven if the contact center alrcady
has some choice (e.g., already operating in L1 or L2), but the choice 15 himited. For example,
if only ten contacts are waiting in queug when an agent becomes available, the paiting
strategy of FIG. 3 is expected to have an instant performance of only 60%. It may be
desirable to delay until closer o twenty contacts are wannng, at which peint the expected

I3 instant performance would be closer to 80%.

When a delay is permitted, it is possible to enter a hybnd environment that 1s neither
pure L1 nor pure L2. For example, consider a contact center in which there are two contacts
i queue, and only one agent is available. Following a delay. a second agent could become
available, resulting in an environment in which there are multiple contacts in gucuc and

20 multiple agents available for connection. Periods of time when a contact center has multiple

contacts in queue and multiple free agents are referred to as L3V environments. In the

present disclosure, an 1.3 pairing module is a pairiig module capable of causing and handling

.3 environments within a contact center system.

FIG. 4 shows a tlow diagram of an L3 pairing method 400 according to embodiments

25 of the present disclosure. At block 410, a first contact in gueue may bedentified. In LO and
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L1 environments, the first contact may be the only contact waiting in queue.
At block 420, a first available agent may be wdentificd. In LO and L2 environments,
the first available agent may be the only available agent.

At this point, a typical contact center may connect the first contact with the first agent.

A

If the contact center is using a choice-based pairing strategy such as BP, thus conneetion may
be suboptimal, and the choice-based pairing straicgy will operate at low instant performance
or efficiency. Instead. at block 430, the L3 pairing mcthod 400 may wait for a sccond contact
o ardve or a second agent to become available, thereby increasing the amount of choice
available to BP or another choice-based pairng strategy. In some situations, this waiting or
10 delay step may result in a contact center that is operating in an L3 environment.

In some embodiments, the L3 paining method may wait at block 430 for a threshold
amount of time, during which more than one contact may arrive or more than one agent may
become available. In other embodiments, the L3 pairing method may wait at block 430 for up
to a maximum amount of time, aftcr which it makes a connection regardiess of whether or

15 how much additional choice was made available to the pairing strategy .

At block 440, a choice of pairing may be made. In embadiments where the second
contact has arrived. the first available agent may be preferably paired with a seleeted one ot
at least the first and second contacts. In situations where the sceond agent has become
available. the first contact may be preterably paired with a selected one of at least the first

20 and second agents. In situations where there are multiple agents and multiple contacts (L3). a
selected one of at least the first and sccond agent may be preferably paired with a selected
one of at least the first and second contact.

FIG. 5 shows a flow diagram of an L3 pairing mcthod 300 according to cmbodiments
of the present disclosure. L3 pairing method S00 is similar to L3 pairing method 400 (FIG. 4)

25 insofar as it uses a delay mechanism (o nerease choice. However, whereas pairing method
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400 cas result in an L3 environment, pairing method 300 compels an L3 environment

Atblock 510, a first contact may be identified.

Atblock 520. a first available agent may be identificd.

At block 5330, L3 paiting method 500 may wait for a sccond contact Lo armive, arnd, at

5 block 540, L3 pairing method 300 may wait for a’'second agent to arrive, resulting in an L3
cnvironment. i which multiple agents and multiple contacts arc available for pairing.

At block 550, m some cmbodiments, a sctected one of at least the first and second
contacts may be paired to a sclected one of at least the first and second agents In other
cmbodiments. BP may “batch™ parings, such as by painng both the first agent with onc of

10 the first and sccond contacts. and the sccond agent with the other of the first and scoond
contacts. In this way, BP may make multiple high-performance/efficiency pairings al once
without further delav. In some cmbodiments, the contact center system mayv be able to effect
cach of these pairings/connections simultaneously. or nearly simultancously. such as by a
single batch instruction from an L3 pairing module. In other cmbodiments. the L3 painng

15  module may senalize multiple pairing/connection instructions to effect each of these multiple
pairings. The serialized instructions may be made neary simultancously such that there is no
delay or only minimal delay between routing one connection and the next.

In some embodiments, L3 pairing method 400 described above with respect to FIG. 4
mayv also be configured to perform batch parrings in situations 1o which an L3 cnvironment

20 anses.

It is possible for L2 environments to arise sithout introducing a delay or postponing
selecting/choosing a pairing. For example. two ot more agents may become available
simultancously or ncarly simultancously when there arc muttiple contacts in queue, resulung
in a transition from L2 to L3, Similarly, two or more contacts may arrive simultancously or

25 nearly simultaneously, resulting in a transition from L1 to L3. In some coutact center

1o
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systems, the workforce may be instantancously increased. For example. if there are many
contacts waiting in queuc, the éomact center may modify the pool of fogged-in agents to add
more than onc agent to the pool. Each of these nowly-added agents would be available
simultaneously or nearly simultancously, resulting in a transition from L2 to L3,

FIG. 6 shows a flow diagram of an L3 pairiog method 600 according to cmbodiments
of the prosent disclosure. At block 610. a plunality of contacts waiting in qucue for
assignment may be identificd. At block 620, a plurality of agents available for assignment to
any (or at least some) of the plurality of contacts may be identified.

Consequently, the contact center is currently m an L3 cnvironment, regardless ot
whather 1t was achieved through a delay technique or other circumstances that gave nsc o
L3. At block 630, in some embodiments. one of the plurality of agents may be paired with
one of the plurality of contacts that was not the earliest contact o arrnive. In some
embodiments. the L3 pairing method 600 may batch-pair multiple agents with multiple
contacts, and in somic situations it may be the case that none of the preferenually paired
contacts was the earliest contact to arrive.

Similarly. 10 some cmbodiments, one of the pluality of contacts may be paired with
vne of the plurality of agents that was not the longest-waiting agent (or best-performing
agentl) that would have been selected according to a FIFO-based faimess metric (or PBR
strategy). In some ¢rmbodiments. the L3 pairing method 600 may batch-pair multiple contacts
with multiple agents. and in some situations it may be the case none of the preferentially
paired agents was the longest-wailing agent (or best-performing agent, ete.).

ft is possible for an L3 pairing module to perform or otherwise vmulate a FIFO or
FIFQ-like pairing siratcgy while the contact conter system is an 1.3 state. In these situations,
the L3 pairing module may always pair. for example. the longestewaiting contact (or the

higher-priority contact) at the head of the queue with. for example, the longest-waiting agent.

CA 3007712 2018-06-28



Attorney Docket No.: 2211471.00356WO01
Client Reference No. P16040WO1

regardless of the other contacts in quewe and available agents. In this sense. a FIFO painng
strategy s indifferent to L1 (ageat surplus), L2 (agent shortage). and L3 (nultiple agents and
multiplc contacts) cnvirommnents. operating no mwre or less cfficiently as in an LO state.
However, an L3-cnabled choice-based pairing strategy such as BP with L3 can operate at

5 higher average performance/efficiency when LI/LY/LS states with increased chowce are
possiblc.

In somc cmbodiments, an L3 painng modulc {(¢.g., L3 pairing module 140) or a
similar module may be capable of making an automated workforce management
recommendation or decision within the contact center system. For example. instead of

10 preferentially trying to mimmize contact hold time and agent frec time, which causes the
contact center to hover around L0 or in periods of L1 and L2 with limited amounts of choice,
the contact cenfer system could be advised or instructed to use a certain number of agents that
ts likely to keep the contact center system in high-choice environments. In some situations.
the recommendation could be to staft additional agents (e.g.. 10 additional agents, 100

15 additional agents. ¢fc.) to increase the expected amount of time spent in high-choice LI In
other situations, the recommendation could be to staff fewer agents (e g, 10 fewer agents,
100 fewer agents. etc.) to increase the expected amount of time spent in high-choice L2

In some embodiments, the workforce mapagement instruction or recommendation
may balance the cost of employing additional agents and increasing agent free tme aganst

20 the benefit of reducing contact wait time. or balancing the cost-savings of emploving fewer
agents and decreasing agent free time against the cost of increasing contact wait time. These
recommendations may take into account the desired metric to optimize. For example, if the
contact center management desires to optimize customer satisfaction. it may desirable to
make a recommendation that errs on being in high-choice L1 (agent surplus) rather than high-

25 choice L2 (agent shorlage). In either case, the recommendation or instruction may balance the

CA 3007712 2018-06-28



Attorney Docket No.: 2211471.00356WO01
Client Reference No.: P16040WO!

cost of increasing agent [ree time or increasing contact wait time against the improved
performance/eficiency of BP or another choice-based pairing strategy operating in higher-
choice L1, L2, or L3 cavironments. and avoiding incfficient L0 covironments i which only a
default choice is available,

5 At this peint it should be noted that L3 pairing in a contact center system in
accordance with the present disclosure as described above may involve the processing of
input dawa and the gencration of output data 1o some cxtent. This input data processing and
output data generation may be implemented in hardware or software. For example, speafic
clectronic components may be cmploved in an L3 pairing module or similar or related

10 circuitry for implomenting the functions associated with L3 pairing in a contact center ss stem
in accordance with the present disclosure as deseribed above. Alternatively, one or more
processors operating in accordance with instructions may implement the functions associated
with BP in a contact center system in accordance with the present disclosure as described
above. If such is the case, it is within the scope of the present disclosure that such instructions

IS may be slored on one or more non-transitory processor readable storage media (c.g. 2
magnetic disk or other storage medium), or transmitied to one or NOKE Processors via one or
more signals embodied in one or more carrier waves.

The present disclosure is not 1 be limited in scope by the specific embodiments

deseribed herein. Indeed. other vanous embodiments of and modifications to the present

¥

disclosure, n addition to those described herein, will be apparent to thase of ordinary skill 1
the art from the foregoing description and accompanying drawings. Thus. such other
cobodiments and modifications are intended to fall within the scope of the present
disclosure. Further, although the present disclosure has been described herein in the context
of at leagt one particular implementation in at least one particular environment for at least one

23 particular purpose, those of ordinary skill in the ant will recognize that its usefulness s not
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limited lhereto and that the present disclosure may be beneficially implemented in any
number of environments for any number of purposes. Accordingly, the claims set forth below
should be construed in view of the full breadth and spirit of the present disclosure as

described herein.
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CLAIMS

1. A method for pairing in a contact center system comprising:

identifying, by at least one computer processor communicatively coupled to and
configured to perform contact/agent pairing operations in the contact center system, a plurality
of contacts waiting for assignment;

identifying, by the at least one computer processor, a plurality of agents available for
assignment; and

postponing, by a computer based pairing algorithm operating on the at least one
computer processor, assignment until a number of choices among the plurality of agents and
the plurality of contacts exceeds a predetermined number of choicces, thereby increasing an
amount of choice available to the computer-based pairing algorithm;

selecting, by the computer-based pairing algorithm operating on the at least onc
computer processor, at least one of the plurality of agents with at least one of the plurality of
contacts for assignment and connection within the contact center system;

outputting, by the at least one computer processor, the selection of the at Icast one of
the plurality of agents with the at least one of the plurality of contacts for connection in a switch
module of the contact center system; and

establishing, by the at least one computer processor, in the switch module of the contact
center system, a communication channel between communication equipment of the at least one
of the plurality of agents and communication equipment of the at least onc of the plurality of

contacts based upon the selection to optimize performance of the contact center system.

2. The method of claim 1, wherein at least two pairs of agents and contacts {rom the

pluralitics of agents and contacts are selected contemporaneously.

3. The method of claim 1, wherein the selecting comprises:
applying, by the at least one computer processor, a behavioral pairing strategy to at least

some of the plurality of agents and at lcast some of the plurality of contacts.

4. The method of claim 1, wherein the selecting comprises:
applying, by the at least one computer processor, a diagonal strategy to at least some of

the plurality of agents and at least some of the plurality of contacts.

24
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5. A method for pairing in a contact center System comprising:

identifying, by at least one computer processor communicatively coupled to and
configured to perform contact/agent pairing operations in the contact center sysiem, a first
contact waiting for assignment and a first agent available for assignment;

determining, by a computer-based pairing algorithm operating on the at least one
computer processor, that the contact center system is in an L0 state;

postponing, by the at least one computer processor, assignment until at least a second
contact arrives at the contact center system or a sccond agent becomes available for assignment,
thereby increasing an amount of choice available to the computer-based pairing algorithm;

selecting, by the compuier-based pairing algorithm operating on the at least one
computer processor, for assignment and connection within the contact center system, the first
contact and one of at least the first and second agents or the first agent and onc of at lcast the
first and second contacts:

outputting. by the at least one computer processor, the selection of the first contact and
one ol at least the first and sccond agents or the first agent and one of at least the first and
second contacts for connection in a switch module of the contact center system; and

establishing, by the at least onc computer processor, in the switch module of the contact
center system, a communication channel between communication equipment of the first
contact and communication equipment of one of at lcast the first and second agents or
communication equipment of the first agent and communication equipment of one of at least
the first and second contacts based upon the selection to optimize performance of the contact

center system.

6. The method of claim 5, wherein the postponing comprises:
postponing, by the at least one computer processor, selection until at least the second
contact arrives at the contact center system and the second agent becomes available for

assignment.

7. The method of claim 6, wherein the selecting comprises:
sclecting, by the at least one computer processor, for assignment and connection within
the contact center system, the first contact and one of at least the first and second agents, and

the first agent and one of at least the first and second contacts.

8. The method of claim 35, wherein the selecting comprises:
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applying, by the at least one computer processor, a behavioral pairing strategy to at least

some of the plurality agents and at least some of the plurality of contacts.

9. The method of claim 5, wherein the selecting comprisces:
applying, by the at least one computer processor, a diagonal strategy to at least some of

the plurality agents and at least some of the plurality of contacts.

10. A system for pairing in a contact center system comprising:
at least one computer processor communicatively coupled to and configured to perform

contact/agent pairing operations in the contact center system, wherein the at least one computer
processor is further configured to:

identify a plurality of contacts waiting for assignment;

identify a plurality of agents available for assignment,

postpone, by a computet-based pairing algorithm operating on the at least one
computcr processor, assignment until a number of choices among the plurality of agents and
the plurality of contacts cxceeds a predetermined number of choices, thereby increasing an
amount of choice available to the computer-based pairing algorithm;

select, by the computer-bascd pairing algorithm operating on the at least
computer processor, at least one of the plurality of agents with at least one of the plurality of
contacts [or assignment and connection within the contact center system;

output the selection of the at least one of the plurality of agents with the at least
one of the plurality of contacts for connection in a switch module of the contact center system;
and

establish, in the switch module of the contact center system, a communication
channel between communication equipment of the at least one of the plurality of agents and
communication equipment of the at least one of the plurality of contacts based upon the

selection to optimize performance of the contact center system.

11. The system of claim 10, whercin at lcast two pairs of agents and contacts from the
pluralitics of agents and contacts arc sclected contemporancously.
12. The system of claim 10, wherein the selecting comprises applying a behavioral pairing

strategy 10 at least some of the plurality of agents and at least some of the plurality of contacts.
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13. The system of claim 10, wherein the selecting comprises applying a diagonal strategy

to at least some of the plurality of agents and at least some of the plurality of contacts.

14. A system for pairing in a contact center system comprising:
at lcast one computer processor communicatively coupled to and configured to perform

contact/agent pairing operations in the contact center system, wherein the at least one computer
processor is further configured to:

identify a first contact waiting for assignment and a first agent available for
assignment;

determine, by a computer-based pairing algorithm operating on the at least one
computer processor, that the contact center system is in an LO state;

postpone, by a computer-based pairing algorithm operating on the at least onc
computer processor, assignment until at least a second contact arrives at the contact center
system or a second agent becomes available for assignment, thereby increasing an amount of
choice available to the computer-based pairing algorithm;

select, by the computer-based pairing algorithm operating on the at least one
computer processor, for assignment and connection within the contact center system, the first
comtact and one of at least the first and sccond agents or the first agent and one of at least the
first and sccond contacts:

output the sclection of the first contact and one of at least the first and sccond
agents or the first agent and one of at least the first and second contacts for connection in a
switch module of the contact center system; and

establish, in the switch module of the contact center system, a communication
channel between communication equipment of the first contact and communication equipment
of one of at least the first and sccond agents or communication equipment of the first agent and
communication cquipment of onc of at lcast the first and second contacts based upon the

selection to optimize performance of the contact center system.

15. The system of claim 14, wherein the postponing comprises postponing selection until
at least the second contact arrives at the contact center system and the second agent becomes

available for assignment.
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16. The system of claim 15, wherein the selecting comprises selecting, for assignment and
connection within the contact center system, the first contact and one of at least the first and

sccond agents, and the first agent and one of at least the first and second contacts.

17. The system of claim 14, wherein the selecting comprises applying a behavioral pairing

strategy 1o at lcast some of the plurality agents and at least some of the plurality of contacts.

18.  The system of claim 14, wherein the sclecting comprises applying a diagonal strategy

to at least some of the plurality agents and at least some of the plurality of contacts.

19. At lcast one non-transitory computer processor readable storage medium storing a
computer program of instructions configured to be readable by at least one processor for
instructing the at least one processor to execute a computer process for performing the method

as recited in claim 1.

20. At least one non-transitory computer processor readable storage medium storing a
computer program of instructions configured to be readable by at least one processor for
instructing the at least one processor to execute a computer process for performing the method

as recited in claim 5.

21. A method for 1.3 pairing in a contact center system comprising:

identifying, by at least one computer processor communicatively coupled to and
configured to perform contact/agent pairing operations in the contact center system, a first
contact;

identifying, by the at least one computer processor, a first agent available for
assignment to the first contact;

comparing, by a computer-based pairing strategy operating on the at least one computer
processor, information about the first contact with information about the first agent;

postponing, by the at least onc computer processor, by a first period of delay,
assignment of the first agent and assignment of the first contact based on the comparison,
wherein a second agent becomes available during the first period of delay, thereby increasing

an amount of choice available to the computer-based pairing strategy;
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sclecting, by the computer-based pairing strategy operating on the at least one computer
processor, for assignment to the first contact, the second agent that became available during
the first period of delay, wherein the second agent is ranked lower than the first agent; and

establishing, by the at least onc computer processor, in a switch module of the contact
center system, a communication channel between communication equipment of the first
contact and communication equipment of the second agent based upon the selection to optimize

performance of the contact center system.

22, The method of claim 21, wherein the first period of delay is at least thirty scconds.

23. The method of claim 21, wherein the first period of delay is at least two minutes.

24. The method of claim 21, whercin the first period of delay is not more than thirty
seconds.

25.  The method of claim 21, wherein the first period of delay is not more than two minutes.
26.  The method of claim 21, wherein the first period of delay ends after a second agent

becomes available for assignment or a second contact arrives at the contact center system.

27. The method of claim 21, wherein the first period of delay ends after at least two
additional agents become available for assignment or at least two additional contacts arrive at

the contact center system.

28. A system for 1.3 pairing in a contact center system comprising:
at least one computer processor communicatively coupled to and configured to perform

contact/agent pairing operations in the contact center system, wherein the at least one computer
processor is further configured to:

identify a first contact;

identify a first agent available for assignment to the first contact;

compare, by a computer-based pairing strategy operating on the at least one
computer processor, information about the first contact with information about the first agent;

postpone, by a first period of delay, assignment of the first agent and assignment
of the first contact based on the comparison, whercein a second agent becomes available during
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the first period of delay. thereby increasing an amount of choice available to the computer-
based pairing strategy;

select, by the computer-based pairing strategy operating on the at least onc
computer processor, for assignment to the first contact, the second agent that became available
during the first period of delay, wherein the second agent is ranked lower than the first agent;
and

establish, in a switch module of the contact center system, a communication
channel between communication equipment of the first contact and communication equipment

of the second agent based upon the sclection to optimize performance of the contact center

system.

29.  The system of claim 28, wherein the first period of delay is at least thirty seconds.

30. The system of claim 28, wherein the first period of delay is at least two minutes.

31. The system of claim 28, wherein the first period of delay is not more than thirty seconds.
32.  The system of claim 28, wherein the first period of delay is not more than two minutes.
33.  The system of claim 28, wherein the first period of delay ends after a second agent

becomes available for assignment or a second contact arrives at the contact center system.

34 The system of claim 28. wherein the first period of delay ends after at least two
additional agents become available for assignment or at least two additional contacts arrive at

the contact center system.

35. An article of manufacture for 1.3 pairing in a contact center system comprising:

a non-transitory computer processor readable medium; and

instructions stored on the medium;

wherein the instructions are configured to be readable from the medium by at lcast one
computer processor communicatively coupled to and configured to perform contact/agent
pairing operations in the contact center system and thereby cause the at least one computer
processor to operate so as to:

identify a first contact;
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identify a first agent available for assignment to the first contact;

compare, by a computer-based pairing strategy operating on the at lcast one
computer processor. information about the first contact with information about the first agent;

postpone, by a first period of delay, assignment of the first agent and assignment
of the first contact based on the comparison, wherein a second agent becomes available during
the first period of delay, thereby increasing an amount of choice available to the computer-
based pairing strategy;

sclect, by the computer-based pairing strategy operating on the at least one
computer processor, for assignment to the first contact, the second agent that became available
during the first period of delay, wherein the second agent is ranked lower than the first agent:
and

establish, in a switch module of the contact center system, a communication
channel between communication equipment of the first contact and communication equipment

of the second agent based upon the selection to optimize performance of the contact center

system.

36. The article of manufacture of claim 35, wherein the first period of delay is at least thirty
scconds.

37.  The article of manufacture of claim 35, wherein the first period of delay is at least two
minutes.

38. The article of manufacture of claim 35, wherein the first period of delay is not more

than two minutes.

39. The article of manufacture of claim 35, wherein the first period of delay ends after a
second agent becomes available for assignment or a second contact arrives at the contact center

system.

40.  The article of manufacture of claim 35, wherein the first period of delay ends after at
least two additional agents become available for assignment or at least two additional contacts

arrive at the contact center system.
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4]1. A method for L3 pairing in a contact center sysiem comprising:

determining, by at least one computer processor communicatively coupled to and
conligured to operate in the contact center system, a minimum number of agents available to
select from;

determining, by the at least one computer processor, a maximum amount of time to wait
before making an agent selection;

postponing agent selection, by the at least one computer processor, until at least one of
the following conditions is satisfied: (a) the maximum amount of time has elapsed; or (b) the
minimum number of agents has been reached;

sclecting, by the at least one computer processor using a pairing strategy, an agent
among onc or more agents for connection to an available contact within the contact center
system to optimize performance of the contact center system, wherein the optimized
performance of the contact center system is attributable to the pairing strategy; and

establish, in a switch module of the contact center system, a communication channel
between communication equipment of the selected agent and communication equipment of the

available contact.

42. The method of claim 41, wherein the maximum amount of time is less than 30 seconds.

43. The method of claim 41, wherein the minimum number of agents is greater than three

availablc agents.

44.  The method of claim 41, wherein selecting the agent comprises applying a behavioral

pairing strategy.

45. The method of claim 41, wherein the available contact is one contact of a plurality of

contacts waiting for assignment to an agent.

46. A method for 1.3 pairing in a contact center system comprising:

determining, by at least one computer processor communicatively coupled to and
configured to operate in the contact center system, a minimum number of contacts available to
select from;

determining, by the at least one computer processor, a maximum amount of time to wait
before making a contact selection; postponing contact sclection, by the at least one computer
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processor, until at least one of the following conditions is satisfied: (a) the maximum amount
of time has elapsed; or (b) the minimum number of contacts has been reached;

sclecting, by the at least one computer processor using a pairing strategy, a contact
among one or more contacts for connection to an available agent within the contact center
systcm to optimize performance of the contact center sysiem, wherein the optimized
performance of the contact center system is attributable to the pairing strategy; and

establishing, in a switch module of the contact center system, a communication channel
between communication equipment of the selected contact and communication equipment of

the available agent.

47. The method of claim 46, wherein the maximum amount of time is less than 30 seconds.

48. The method of claim 46, wherein the minimum number of contacts is greater than three

contacts waiting for assignment.

49. The method of claim 46, wherein selecting the contact comprises applying a behavioral

pairing strategy.

50.  The method of claim 46, wherein the available agent is onc agent of a plurality of agents

waiting for assignment to a contact.

51 A method for L3 pairing in a contact center system comprising:

determining, by at lcast one computer processor communicatively coupled to and
configured to operate in the contact center system, a maximum amount of time to wait before
making a pairing sclection;

determining, by the at least one computer processor, a first score of a first preferred
pairing between a first agent and a first contact;

awaiting arrival of at least a second agent or at lcast a sccond contact that results in an
emergence of a second preferred pairing having a second score that is higher than the first
score; postponing pairing selection, by the at least one computer processor, until at least one of
the following conditions is satisfied: (a) the maximum amount of time has elapsed; or (b) arrival
of the at least a second agent or the at least a second contact that results in the emergence of

the second preferred pairing;
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sclecting, by the at least onc computer processor using a pairing strategy, the second
preferred pairing for connection within the contact center system to optimize performance of
the contact center system, wherein the optimized performance of the contact center sysiem is
attributable to the pairing strategy; and

establishing, in a switch module of the contact center system, a communication channel
between communication equipment of the contact of the preferred pairing and communication

equipment of the agent of the preferred pairing.

S2. The method of claim 51, wherein the maximum amount of time is less than 30 seconds.

53, The method of claim 51, wherein determining the first and second preferred pairings

comprises applying a behavioral pairing strategy.

54. The method of claim 51, wherein arrival of the second agent and the second contact
results in the emergence of the second preferred pairing consisting of the second agent and the

second contact.

55. The method of claim 51, wherein arrival of the sccond agent results in the emergence

of the second preferred pairing consisting of the sccond agent and the first contact.

56.  The method of claim 51, wherein arrival of the second contact results in the emergence
of the second preferred pairing consisting of the second contact and an agent different from the

first agent that was alrcady available.

57. A system for 1.3 pairing in a contact center system comprising:
at least one computer processor communicatively coupled to and configured to operate
in the contact center system, wherein the at least one computer processor is further configured
1o:
determine a minimum number of agents available to select from;
determine a maximum amount of time to wait before making an agent selection:
postpone agent selection until at least one of the following conditions is
satisfied: (a) the maximum amount of time has elapsed; or (b) the minimum number of agents

has been reached;
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sclect, using a pairing strategy, an agent among one or more agents for
connection to an available contact within the contact center system to optimize performance of
the contact center system, wherein the optimized performance of the contact center system is
attributable to the pairing strategy; and

establish, in a switch module of the contact center system, a communication
channel between communication equipment of the selected agent and communication

cquipment of the available contact.

58. The system of claim 57, wherein the minimum number of agents is greater than three

availablc agents.

59. The system of claim 57, wherein selecting the agent comprises applying a behavioral

pairing strategy.

60.  The system of claim 57, wherein the available contact is one contact of a plurality of

contacts waiting for assignment 1o an agent.

61. At least one non-transitory computer processor readable storage medium storing a
computer program of instructions configured to be readable by at least one processor for
instructing the at least one processor to execute a computer process for performing the method

as recited in claim 41.

62. At least one non-transitory computer processor readable storage medium storing a
computer program of instructions configured to be readable by at lcast one processor for
instructing the at least onc processor to exccute a computer process for performing the method

as recited in claim 46.

63. At least one non-transitory computer processor readable storage medium storing a
computer program of instructions configured to be readable by at least one processor for
instructing the at least one processor to execute a computer process for performing the method

as recited in ¢laim 51.
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