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ANTICIPATORY HAND-OFFSETUP 
BETWEEN NETWORKS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. applica 
tion Ser. No. 14/082,882 filed Nov. 18, 2013, pending and to 
be issued as U.S. Pat. No. 9,143,994 on Sep. 22, 2015, which 
is a continuation of U.S. application Ser. No. 12/020,800, 
filed Jan. 28, 2008, issued as U.S. Pat. No. 8,605,678 on Dec. 
20, 2013, which claims priority to provisional application Ser. 
No. 60/887,484 filed Jan. 31, 2007, all of which are incorpo 
rated by reference in herein in their entirety. 

BACKGROUND 

0002. In a dynamic network environment, a communica 
tion system (e.g., a mobile or portable communication sys 
tem) may move in and out of coverage areas associated with 
a plurality of different communication networks. 
0003. Further limitations and disadvantages of conven 
tional and traditional approaches will become apparent to one 
of skill in the art, through comparison of Such systems with 
the present invention as set forth in the remainder of the 
present application with reference to the drawings. 

BRIEF SUMMARY 

0004 Various aspects of the present invention provide a 
system and method for performing anticipatory hand-off 
setup between communication networks, Substantially as 
shown in and/or described in connection with at least one of 
the figures, as set forth more completely in the claims. These 
and other advantages, aspects and novel features of the 
present invention, as well as details of illustrative aspects 
thereof, will be more fully understood from the following 
description and drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0005 FIG. 1 is a diagram illustrating a non-limiting exem 
plary communication system implementing anticipatory 
hand-off setup in accordance with various aspects of the 
present invention. 
0006 FIG. 2 is a flow diagram illustrating a non-limiting 
exemplary method for performing anticipatory hand-off 
setup in accordance with various aspects of the present inven 
tion. 
0007 FIG. 3 is a flow diagram illustrating a non-limiting 
exemplary method for performing anticipatory hand-off 
setup in accordance with various aspects of the present inven 
tion. 
0008 FIG. 4 is a diagram illustrating a non-limiting exem 
plary block diagram of a communication device that operates 
to implement anticipatory hand-offsetup in accordance with 
various aspects of the present invention. 

DETAILED DESCRIPTION 

0009 Hand-offs generally occur in communication net 
works when a determination is made to provide communica 
tion service to a mobile (or portable) communication device 
with a different access point (e.g., base station) than that 
which is currently providing the communication service to 
the mobile (or portable) communication device. A hand-off 
may occur intra-network between access points (or base sta 
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tions) in a single network. Also, a hand-off may occur inter 
network between access points in different networks. Though 
the following discussion will generally discuss performing 
anticipatory hand-off activities for an inter-network hand-off, 
various aspects of the present invention apply to intra-net 
work hand-offs as well. 

0010. It generally takes a significant amount of time to 
perform a hand-off. There are a number of steps that are 
generally followed during the hand-off process. For example 
and without limitation, typically, during utilization of a com 
munication link, a mobile communication device (“MCD') 
or network access point (AP) measures signal and/or chan 
nel qualities and determines when to perform a hand-off. For 
example, a decision to perform a hand-off may be based on 
signal-to-noise ratio measurements, signal-to-interference 
ratio measurements, error rate, etc. Characteristics of a plu 
rality of channels between a mobile communication device 
and a plurality of communication network access points may 
be compared, bandwidth availability may be considered, 
access permissions may be considered, many other factors 
may be considered, and ultimately a decision to hand-off the 
mobile communication device from a first network access 
point to a second network access point will be made. 
0011. Once the determination to perform a hand-off is 
made, various types of communication link setup information 
may be shared between one or more base stations and the 
mobile communication device to lay the foundation for the 
desired hand-off. For example and without limitation, iden 
tification information, address information, channel informa 
tion, signal strength information, security information, and 
many other types of information may be shared. A commu 
nication link between the mobile communication device and 
the recipient access point may then be established, and the 
communication link between the mobile communication 
device and the preceding access point may be torn down. 
0012 Latency in the hand-off process can be a problem, 
even between base stations or cells within a particular net 
work. Such latency can particularly be a problem when the 
hand-off is occurring between different communication net 
works and/or between different communication networks of 
different types. For example, while a hand-off decision is 
being made and a hand-off is being set up, a user may move a 
mobile communication device out of range of the former 
network access point before a hand-off communication link 
with the next network access point can be established. Such a 
scenario may result in loss of service for a period of time or at 
least a period of relatively poor quality service. Reducing 
Such hand-off latency may result in improved service to a 
mobile communication device. Such hand-off latency may, 
for example, be reduced by implementing anticipatory hand 
offsetup. 
0013 FIG. 1 provides an illustration of a non-limiting 
exemplary communication environment 100 in which antici 
patory hand-offsetup in accordance with various aspects of 
the present invention may be implemented. The exemplary 
environment 100 may, for example, comprise a plurality of 
different networks. For example, the exemplary environment 
100 may comprise a Wireless Local Area Network 
(“WLAN”) 110, a Wireless Metropolitan Area Network 
(“WMAN”) 120, a Cellular Telecommunication Network 
130 and the Internet 140. Though not illustrated, the exem 
plary communication system 100 may comprise any of a 
variety of communication networks of types thereof. For 
example, the exemplary environment 100 may comprise 
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wired networks, wireless RF networks, tethered optical net 
works, non-tethered optical networks, Personal Area Net 
works (“PAN), Wide Area Networks (“WAN”), terrestrial 
networks, satellite networks, etc. The scope of various aspects 
of the present invention should not be limited by characteris 
tics of any particular type of communication network or char 
acteristics thereof, unless explicitly claimed. 
0014. The exemplary communication environment 100 
may also, for example, comprise various communication net 
works of a same type. For example and without limitation, the 
exemplary environment 100 may comprise a plurality of 
separate WLANs and/or cellular networks. 
0015 The exemplary communication environment 100 
may, for example, comprise a mobile communication device 
(“MCD) 105. The mobile communication device 105 is 
illustrated as a multimode telephone, but may comprise char 
acteristics of any of a variety of mobile (or portable) commu 
nication devices. For example and without limitation, the 
mobile communication device 105 may comprise character 
istics of a cellular telephone, pager, personal digital assistant, 
mobile email device, handheld computer, laptop computer, 
mobile music player, mobile video player, mobile gaming 
device, etc. The scope of various aspects of the present inven 
tion should not be limited by characteristics of any particular 
type of mobile communication device or characteristics 
thereof, unless explicitly claimed. 
0016. The exemplary communication environment 100 
may, for example, comprise a plurality of communication 
service providers. For example and without limitation, the 
exemplary environment 100 may comprise an instant mes 
sage service provider 161, an email service provider 162, a 
music service provider 163, a video conference service pro 
vider 164, a weather service provider 165, a video service 
provider 166, a news service provider 167, an investment 
information provider 168, etc. Also, for example, the exem 
plary environment 100 may comprise a sports information 
provider, gaming provider, location information provider, 
map provider, database access provider, etc. The scope of 
various aspects of the present invention should not be limited 
by characteristics of any particular type of communication 
service provider, unless explicitly claimed. 
0017. In a non-limiting exemplary scenario, the mobile 
communication device 105 (or a user thereof) may be initially 
utilizing a first communication network (e.g., the WLAN 
110) to provide a first communication service (e.g., a music 
providing service) to a user. The mobile communication 
device 105 and/or the first communication network may, for 
example prior to a determination to perform a hand-off 
anticipate a hand-off of the mobile communication device 
105 to a second communication network (e.g., the WMAN 
120) and communicate various preliminary hand-off setup 
information with (e.g., to) the second communication net 
work. The second communication network may then make 
various preparations for providing the communication ser 
vice to the mobile communication device 105. The first and 
second communication networks may also make various 
preparations for providing a smooth hand-off of the mobile 
communication device 105 from the first communication net 
work to the second communication network. In other words, 
various aspects of the present invention comprise laying the 
foundation for a hand-off (e.g., between two different com 
munication networks) based on anticipation of a hand-off and 
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a continuation of a present communication service (e.g., pre 
paring for a hand-off before a decision is made to perform the 
hand-off). 
0018 FIG. 2 is a flow diagram illustrating a non-limiting 
exemplary method 200 for performing anticipatory hand-off 
setup in accordance with various aspects of the present inven 
tion. The exemplary method 200 may, for example, be imple 
mented in any of a variety of communication network envi 
ronments, a non-limiting example of which is illustrated in 
FIG.1. Such a method 200 may, for example, be implemented 
in various system components including a mobile (or por 
table) communication device and/or various communication 
infrastructure components (e.g., access points and/or central 
network control components). 
0019 For example and without limitation, any or all of the 
functionality of the exemplary method 200 may be performed 
in one or more modules of a mobile communication device. 
Such modules may, for example, comprise hardware and/or 
Software components. For example, any or all of the function 
ality discussed with regard to the method 200 may be per 
formed by a processor (e.g., a microprocessor, microcontrol 
ler, digital signal processor, baseband processor, etc.) 
executing Software (or firmware) instructions stored in a 
memory (e.g., volatile and/or non-volatile memory). Also for 
example, any or all of the functionality of the exemplary 
method 200 may be performed by an Application-Specific 
Integrated Circuit (ASIC). 
0020 Similarly for example, any or all of the functionality 
of the exemplary method 200 may be performed by commu 
nication network infrastructure apparatus (e.g., by one or 
more access points, base stations, network controllers, Ser 
Vice provider equipment, etc.). Accordingly, the scope of 
various aspects of the present invention should not be limited 
by characteristics of particular implementations unless 
explicitly claimed. 
0021. The following discussion will present various 
aspects of the present invention as being performed by par 
ticular devices (e.g., a mobile communication device, access 
point, network controller, etc.). Note however, that generally 
the various aspects of the present invention may be performed 
by any of a variety of devices. For example and without 
limitation, various aspects discussed below as being per 
formed by a mobile communication device may be performed 
by network infrastructure apparatus, and vice versa. Accord 
ingly, the scope of various aspects of the present invention 
should not be limited by performance of functionality by a 
particular device or apparatus, unless explicitly claimed. 
0022. Additionally, the exemplary method 200 will be 
explained in the context of a hand-off or potential hand-off of 
a mobile communication device from a first communication 
network to a second communication network. Such ascenario 
is provided for the sake of illustrative clarity. It should be 
noted that the scope of various aspects of the present inven 
tion is readily extensible to communication network hand-off 
scenarios involving three or more communication networks 
and two or more mobile communication devices. 
0023 The exemplary method 200 begins execution at step 
205. The method 200 may begin executing in response to any 
of a variety of causes or conditions. For example and without 
limitation, the method 200 may begin executing in response 
to a user command to begin (e.g., to begin providing a par 
ticular communication service). Also for example, the 
method 200 may begin executing automatically (i.e., without 
direct user interaction). Further for example, the method 200 
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may begin executing in response to a system command, 
detected communication condition(s), power-on or reset 
command, predetermined operating profile, etc.). Accord 
ingly, the scope of various aspects of the present invention 
should not be limited by characteristics of any particular 
initiating cause or condition, unless explicitly claimed. 
0024. The exemplary method 200 may, at step 210, com 
prise establishing a communication link between the mobile 
communication device and a first communication network. 
Various non-limiting exemplary characteristics of mobile 
communication devices and communication networks were 
presented previously in the discussion of FIG. 1. 
0025. The established communication link may, for 
example, correspond to the performance of a particular com 
munication service desired by the mobile communication 
device or a user thereof. For example, the established com 
munication link may comprise one or more communication 
channels utilized for the transfer of control, synchronization 
and/or general information between the mobile communica 
tion device and the first communication network. 
0026 Step 210 may comprise performing any of a variety 
of tasks associated with the establishment of communication 
links. For example and without limitation, step 210 may 
comprise performing any of a variety of synchronization, 
resource allocation, security, authentication, protocol hand 
shaking, power control and other operations that might be 
necessary for the establishment of the desired communication 
link(s). 
0027. The exemplary method 200 may, at step 220, com 
prise providing a first communication service to the mobile 
communication device (or a user thereof) through the first 
communication network. For example and without limita 
tion, the communication service may comprise characteris 
tics of any of the exemplary services illustrated in FIG. 1 and 
discussed previously. Note, however, that the services illus 
trated in FIG. 1 are, by no means, an exhaustive list of com 
munication services that may be provided to the mobile com 
munication device or user thereof. 
0028 Step 220 may comprise performing any of a variety 
of tasks associated with establishing and/or providing a com 
munication service. For example and without limitation, step 
220 may comprise performing any of a variety of synchroni 
Zation, resource allocation, security, authentication, protocol 
handshaking, quality-of-service establishment, power con 
trol setting, coding/decoding parameter establishment, band 
width negotiation and other operations that might be neces 
sary for the establishment of the desired communication 
service(s). 
0029. Note that the establishment of communication links 
(e.g., at step 210) and the providing of communication ser 
vices (e.g., at step 220) may be performed in any of a variety 
of manners. Such manners may, for example, correspond to 
characteristics of particular MCDs, communication networks 
and/or services being utilized/provided. Accordingly, the 
Scope of various aspects of the present invention should not be 
limited by characteristics of any particular manner of com 
munication link establishment and/or providing a communi 
cation service, unless explicitly claimed. 
0030 The exemplary method 200 may, at step 230, com 
prise determining whether to hand off the mobile communi 
cation device from the first communication network to a 
second communication network. If step 230 comprises deter 
mining to hand off the mobile communication device, then 
execution flow of the exemplary method 200 proceeds to step 
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232 for performing the hand-off. If, however, step 230 com 
prises determining not to hand off the mobile communication 
device, then execution flow of the exemplary method 200 
proceeds to step 240. 
0031 Step 230 may comprise determining whether to 
hand off the mobile communication device in any of a variety 
of manners. For example and without limitation, step 230 
may comprise utilizing measured channel and/or signal char 
acteristics to determine whether the communication service 
may be provided to the mobile communication device by the 
second communication network at a higher quality level than 
the service is presently being provided. Also for example, step 
230 may comprise determining whether to hand off the 
mobile communication device based, at least in part, on an 
operating profile (e.g., as specified by network operators or a 
user of the mobile communication device). Additionally, for 
example, step 230 may comprise determining whether to 
hand off the mobile communication device based, at least in 
part, on time of day, available bandwidth, cost, network traffic 
management, quality-of-service requirements, location, etc. 
Accordingly, the scope of various aspects of the present 
invention should not be limited by characteristics of any 
particular manner of determining whether to hand off a 
mobile communication device from a first communication 
network to a second communication network, unless explic 
itly claimed. 
0032. As explained earlier, various aspects of the present 
invention will be illustrated in this written description in the 
context of handing off a mobile communication device from 
a first communication network to a second communication 
network. Such an illustrative scenario is presented for illus 
trative clarity only, and thus characteristics of the illustrative 
scenario should not limit the scope of various aspects of the 
present invention unless explicitly claimed. 
0033 For example and without limitation, exemplary sce 
narios may comprise handing off and/or anticipating the 
hand-off of a mobile communication device between a first 
communication network, which is primarily a cellular tele 
phone network, and a second communication network, which 
is primarily a computer communication network (e.g., a Per 
sonal Area Network (“PAN), Local Area Network (“LAN”), 
Metropolitan Area Network (“MAN”), Wide Area Network 
(“WAN), etc.). Also, various exemplary scenarios may com 
prise handing off and/or anticipating the hand-off of a mobile 
communication device between a first communication net 
work, which is primarily a relatively short-range computer 
communication network (e.g., a wireless PAN or LAN), and 
a second communication network, which is primarily a rela 
tively long-range computer communication network (e.g., a 
wireless MAN). Additionally, various exemplary scenarios 
may comprise handing off and/or anticipating the hand-off of 
a mobile communication device between two communication 
networks of the same type (e.g., between a first wireless LAN 
and a second wireless LAN). Further, various exemplary sce 
narios may comprise handing off and/or anticipating the 
hand-off of a mobile communication device between a ter 
restrial communication network and a satellite communica 
tion network. 

0034. Note also that various aspects of the present inven 
tion may also apply to an intra-networkhandoff (i.e., between 
two access points of a same network). For example, a hand 
off from a first access point to a second access point may be 



US 2016/0014641 A1 

anticipated and various anticipatory actions performed before 
determining whether Such a hand-off is actually going to 
OCCU. 

0035. In general, step 230 may comprise determining 
whether to hand off the mobile communication device from 
the first communication network to a second communication 
network. Accordingly, the scope of various aspects of the 
present invention should not be limited by characteristics of 
various manners of making Such determination or character 
istics of various inter-network or intra-network hand-off sce 
narios, unless explicitly claimed. 
0036. The exemplary method 200 may, at step 240, com 
prise determining whether hand-offsetup information should 
be communicated with (e.g., to and/or from) the second com 
munication network (e.g., even though a determination to 
hand off the mobile communication device from the first 
communication system to the second communication system 
has not been made and/or a determination of whether Such a 
handoff is going to occur has not been made). In general. Such 
hand-offsetup information may be considered to be informa 
tion that may be utilized by the second communication net 
work to prepare for receiving the hand-off of the mobile 
communication device, information that may be utilized by 
the MCD to prepare to be handed off to the second commu 
nication network and/or information that may be utilized by 
the first communication network to hand off the MCD to the 
second communication network. Various non-limiting 
examples of such hand-off setup information will be pre 
sented later in the discussion of step 260. 
0037 Step 240 may also, for example, comprise determin 
ing whether to communicate hand-offsetup information with 
more than one communication network. As a non-limiting 
example, step 240 may comprise determining whether to 
communicate hand-off setup information with the second 
communication network and with a third communication net 
work. In an exemplary scenario, step 240 may comprise deter 
mining a set of any number (e.g., 1, 2, 3 or N) of most likely 
recipient networks to which hand-off setup information 
should be communicated (e.g., at step 260). For example, any 
of the exemplary steps illustrated in FIGS. 2 and 3 and/or 
discussed herein may be performed for a plurality of commu 
nication networks that are candidates for a MCD hand-off. 
0038 Step 240 may comprise determining whether to 
communicate hand-off setup information with the second 
communication network in any of a variety of manners. For 
example and without limitation, step 240 may comprise 
determining whether to communicate hand-off setup infor 
mation with the second communication network based, at 
least in part, on historical hand-off behavior of the mobile 
communication device. There may, for example, be a roaming 
profile maintained in the mobile communication device, in 
one or more various networks, or at a central location (e.g., a 
database) accessible by a plurality of communication net 
works and/or the MCD. Such a roaming profile may, for 
example, comprise information indicative of historical hand 
off behavior or patterns of hand-off behavior associated with 
a particular mobile communication device or user thereof. 
Such a roaming profile may, for example, comprise time 
information, day information, location information, service 
information, network identification information, etc. 
0039. Such a roaming profile may, for example, be main 
tained by the mobile communication device and/or various 
communication network infrastructure apparatus monitoring 
hand-off behavior (or patterns). For example, the mobile 
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communication device and/or various communication net 
work infrastructure apparatus may monitor hand-off activity 
of the mobile communication device. Such monitored activ 
ity may, for example, be utilized to anticipate future hand 
offs. Such a roaming profile may also, for example, be manu 
ally entered by a user of the mobile communication device or 
a network operator. 
0040. In another example, step 240 may comprise deter 
mining whether to communicate hand-offsetup information 
with the second communication network based, at least in 
part, on geographical location. Geographical location may, 
for example, be associated with coverage areas of one or more 
communication networks. Geographical location may also, 
for example, be associated with the mobile communication 
device. 

0041 Geographical location information for a mobile 
communication device may be ascertained in any of a variety 
of manners. By way of non-limiting example, geographical 
location for a mobile communication device may be deter 
mined utilizing a Global Positioning System (“GPS) 
receiver of the mobile communication device. Also for 
example, geographical location of a mobile communication 
device may also be determined using triangulation. Further 
for example, geographical location of a mobile communica 
tion device may be estimated based on proximity to a known 
network location (e.g., proximity to a wireless LAN hot spot 
associated with a commercial establishment having a known 
geographical location, a workplace LAN, campus network, 
airport network or any other network having a known geo 
graphical location. 
0042 Step 240 may also comprise determining whether to 
communicate hand-off setup information with the second 
communication network based, at least in part, on Stationary 
geographical location and/or changing geographical location 
(or trend). For example, a changing geographical location 
may indicate likely movement into a coverage area associated 
with the second communication network. Also for example, a 
changing geographical location may indicate likely move 
ment out of a coverage area associated with the first commu 
nication network. Step 240 may comprise utilizing changing 
geographical location to anticipate handing off the mobile 
communication device to the second communication net 
work, and thus triggering the communication of various 
hand-offsetup information with the second communication 
network. 
0043. In yet another example, step 240 may comprise 
determining whether to communicate hand-off setup infor 
mation with the second communication network based, at 
least in part, on time. Step 240 may comprise considering any 
of a variety of types of time information. For example and 
without limitation, step 240 may comprise determining 
whether to communicate hand-offsetup information with the 
second communication network based, at least in part, on any 
one or more of time-of-day, absolute time, relative time, an 
amount of time, day, day-of-week, date, type-of-day, time 
window, etc.). As a non-limiting example, step 240 may com 
prise utilizing time-of-day information in conjunction with a 
roaming profile to anticipate the movement of the mobile 
communication device into a region of coverage serviced by 
the second communication network. Also for example, step 
240 may comprise utilizing time information in conjunction 
with geographical movement information to anticipate the 
movement of the mobile communication device into a region 
of coverage serviced by the second communication network. 
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0044 Step 240 may, for example, comprise determining 
whether to communicate hand-offsetup information with the 
second communication network based, at least in part, on 
communication service identity (e.g., the identity of a par 
ticular communication service or type of communication ser 
Vice presently being provided to the mobile communication 
device by the first communication network). Such communi 
cation service identity may, for example, include the identity 
of a particular communication service or a particular type of 
communication service. For example and without limitation, 
step 240 may comprise determining whether to communicate 
hand-offsetup information with the second communication 
network based on a determination of whether the second 
communication network is capable and/or willing to provide 
a communication service to the mobile communication 
device. In a non-limiting example, where the first communi 
cation network is presently providing a music service to the 
mobile communication device, Step 240 may comprise deter 
mining whether the second communication network is able 
and/or willing to continue to provide the music service to the 
mobile communication device. In another example, where the 
first communication network is presently providing a Voice 
over Internet Protocol (“VoIP) service to the mobile com 
munication device, step 240 may comprise determining 
whether the second communication network is capable and/ 
or willing to continue to provide the VoIP service to the 
mobile communication device. 
0045 Step 240 may, for example, comprise determining 
whether hand-offsetup information should be communicated 
with the second communication network based, at least in 
part, on a user-defined operating profile. Roaming profiles 
were generally discussed previously. Other profiles that may 
be considered by step 240 may comprise profiles defined by a 
user of the mobile communication device. For example, a 
user may define a profile that specifies the conditions under 
which anticipatory hand-off activities may be performed. 
Such a user-defined profile may, for example, comprise time 
information, service identity information, communication 
network identify information, etc. Such a user-defined profile 
may, for example, comprise information identifying pre 
ferred service providers and/or preferred communication net 
works to be utilized when available. In a non-limiting exem 
plary scenario, a user may specify in a profile that a particular 
wireless LAN is preferred for VoIP service when available, a 
particular MAN is next preferred for VoIP service, and a 
particular cellular telephone network is last preferred for VoIP 
service (e.g., through a data channel) or standard cellular 
telephone communication. 
0046 Similarly, step 240 may also comprise determining 
whether hand-offsetup information should be communicated 
with the second communication network based, at least in 
part, on a communication network defined profile, operator 
defined profile or service provider-defined profile. For 
example, a service provider may define a profile that specifies 
hand-off operation between various networks providing a 
particular service. Also for example, a network operator may 
define a profile that specifies various networks that are 
capable of (or willing to) perform hand-off activities and/or 
anticipatory hand-off activities. 
0047 Step 240 may, for example, comprise determining 
whether hand-offsetup information should be communicated 
with the second communication network based, at least in 
part, on changing signal or channel characteristics. For 
example and without limitation, step 240 may comprise 
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tracking changing signal or channel characteristics and/or 
analyzing changes in signal and/or channel characteristics to 
anticipate the need for a hand-off. 
0048 Step 240 may also, for example, comprise determin 
ing whether hand-offsetup information should be communi 
cated with the second communication network based, at least 
in part, on a type of service plan associated with a mobile 
communication device, or a user thereof. For example and 
without limitation, various anticipatory hand-off activities 
described herein may be associated with relatively high-end 
user service plans (e.g., network access plans and/or service 
providing plans). In such an exemplary scenario, step 240 
may comprise determining whether a mobile communication 
device is associated with a service plan that allows the per 
formance of anticipatory hand-off activities. 
0049 Step 240 may further, for example, comprise deter 
mining whether hand-offsetup information should be com 
municated with the second communication network based, at 
least in part, on receipt of a signal indicating that Such hand 
offsetup information should be communicated. For example 
and without limitation, step 240 may comprise network infra 
structure apparatus performing various analysis activities 
(e.g., independently or in conjunction with the MCD) to 
determine that the hand-offsetup information should be com 
municated. In such an exemplary scenario, network infra 
structure apparatus may communicate a signal to the mobile 
communication device indicating that the hand-off setup 
information should be communicated. The mobile commu 
nication device may then, in turn, determine whether hand-off 
setup information should be communicated with the second 
communication network based, at least in part, on the 
received signal. For example, such a received signal may 
comprise characteristics of a request or a command to com 
municate such information. 
0050 Step 240, or portions thereof, may be performed by 
various communication apparatus. For example and without 
limitation, the mobile communication device (or one or more 
circuits or modules thereof) may operate to perform step 240, 
or portions thereof. Also for example, communication net 
work infrastructure apparatus (e.g., access points, central 
controllers, etc.) may operate to perform step 240, or portions 
thereof. Accordingly, the scope of various aspects of the 
present invention should not be limited by characteristics of 
any particular apparatus, unless explicitly claimed. 
0051. In general, step 240 may comprise determining 
whether hand-offsetup information should be communicated 
with the second communication network (e.g., even though a 
determination to hand-off the mobile communication device 
from the first communication system to the second commu 
nication system has not been made). Accordingly, the scope 
of various aspects of the present invention should not be 
limited by characteristics of the exemplary illustrations pre 
sented previously, unless explicitly claimed. 
0.052 The exemplary method 200 may, at step 250, com 
prise controlling execution flow of the exemplary method 
200. For example, step 250 may comprise controlling execu 
tion flow of the exemplary method 200 based on the determi 
nation made at step 240, discussed previously. If it is deter 
mined (e.g., at step 240) to not communicate hand-offsetup 
information preliminarily with the second communication 
network, then step 250 may direct execution flow of the 
exemplary method 200 back up to step 220 for continued 
provision of the communication service with the first com 
munication network. Alternatively, if it is determined (e.g., at 
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step 240) to communicate hand-off setup information pre 
liminarily with the second communication network, then step 
250 may direct execution flow of the exemplary method 200 
to step 260. 
0053. The exemplary method 200 may, at step 260, com 
prise communicating (and/or causing the communication of) 
preliminary hand-offsetup information with (e.g., to and/or 
from) the second communication network (e.g., prior to a 
determination to perform a hand-off of the MCD from the first 
communication network to the second communication net 
work or prior to a determination that such a hand-off is going 
to occur). Note that, depending on the system configuration, 
communicating hand-off setup information may comprise 
transmitting and/or receiving various hand-offsetup informa 
tion. 

0054. In various exemplary scenarios, step 260 may com 
prise causing the communication of hand-offsetup informa 
tion in any of a variety of manners. For example and without 
limitation, step 260 may comprise generating a signal having 
characteristics that cause the communication of the hand-off 
setup information. Such a signal may, for example, be com 
municated to local hardware and/or software to cause the 
communication of the hand-off setup information by local 
circuitry. Also for example, such a signal may be communi 
cated through a communication link (e.g., wireless or wired) 
to another network entity which, in turn, causes the commu 
nication of the hand-offsetup information. 
0055. In a first non-limiting exemplary scenario, a mobile 
communication device may autonomously, or in cooperation 
with communication infrastructure apparatus, determine to 
communicate hand-off setup information with the second 
communication network. The mobile communication device 
may then generate an internal signal that causes transceiver 
circuitry of the mobile communication device to communi 
cate the hand-offsetup information with the second commu 
nication network (e.g., directly or through the first commu 
nication network or other intermediate communication 
network(s)). Alternatively, or in addition to the internal sig 
nal, the mobile communication device may generate and 
transmit an external signal to another networked device (e.g., 
an access point or controller of the first and/or second com 
munication network) that causes devices other than the 
mobile communication device to communicate the hand-off 
setup information. 
0056 Step 260 may comprise communicating any of a 
large variety of hand-offsetup information. For example and 
without limitation, Such hand-off setup information may 
comprise security information. Such security information 
may, for example, comprise user and/or mobile communica 
tion device authentication information. Also for example, 
Such security information may comprise encryption/decryp 
tion information. For example, such security information 
may comprise password information, account information, 
encryption key information (e.g., public and/or private 
encryption key information, etc.) 
0057 Such hand-off setup information may also, for 
example, comprise information identifying the mobile com 
munication device and/or a user thereof. For example, Such 
identity information may comprise personal identification 
information (e.g., user name, account number, etc.) or mobile 
communication device identification information (e.g., serial 
number, issue number, model number, telephone number, IP 
address, other network address information, etc.). 
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0.058 Such hand-offsetup information may additionally, 
for example, comprise communication channel information. 
Such communication channel information may, for example, 
comprise information describing the existing channel(s) 
between the mobile communication device and the first com 
munication network and/or information of present and/or 
future channels between the mobile communication device 
and the second communication network. Such channel infor 
mation may also, for example, comprise information describ 
ing one or more communication channels between the first 
and second communication networks also. For example, the 
first communication network and the second communication 
network may open a communication channel between the two 
networks for the communication of hand-offsetup informa 
tion. 

0059. Such hand-off setup information may also, for 
example, comprise any of a variety of PHY layer and/or MAC 
layer optimization parameters. As a non-limiting example, 
such information may comprise Multiple Input Multiple Out 
put (“MIMO) setting information, training information, etc. 
0060 Such hand-off setup information may further, for 
example, comprise information identifying one or more com 
munication services to be provided by the second communi 
cation network should a hand-off to the second communica 
tion network occur. For example, Such service identification 
information may comprise information identifying a particu 
lar music service, 2-way or N-way communication service, 
telephony Service, conferencing service, news service, loca 
tion service, health-monitoring service, etc. For example, the 
first communication network may be presently providing one 
or more communication services to the mobile communica 
tion device (or a user thereof). Information describing Such 
services may be communicated with the second communica 
tion network in preparation for a potential hand-off of the 
mobile communication device to the second communication 
network, which may then assume the responsibility of con 
tinuing to provide the one or more communication services to 
the mobile communication device (or a user thereof). Note 
that Such communication service identifying information 
may comprise information identifying a particular company 
(or plurality of companies) that provides such service or the 
general type of service. 
0061 Such hand-off setup information may also, for 
example, comprise service quality information. For example, 
Such service quality information may comprise Quality-of 
Service (“OoS) information or any other type of information 
describing the quality of service to be provided. Such service 
quality information may, for example, comprise information 
describing various communication requirements (e.g., 
latency limits, bandwidth and/or data rate requirements, noise 
limits, error rate limits, any of a variety of channel quality 
metrics, etc.). 
0062. Such hand-offsetup information may, for example, 
comprise location information (e.g., geographical location 
information). For example, Such location information may 
comprise information describing the location of the mobile 
communication device, a network access point and/or asso 
ciated coverage area, a location of a building or campus or 
neighborhood associated with the mobile communication 
device, a location associated with a particular communication 
network, etc. Such location information may comprise char 
acteristics of any of a variety of types of location information 
(e.g., characteristics of GPS coordinate information, network 
sector information, any of a variety of coordinate systems 
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describing location in 2-dimensional or 3-dimensional space, 
etc.). Such location information may, for example, be 
acquired from a positioning system (e.g., GPS), from a table 
correlating networks with locations, from explicit user input, 
from network triangulation, etc. 
0063. Such hand-offsetup information may additionally, 
for example, comprise information identifying resources that 
may be necessary for continuing to provide one or more 
services to the mobile communication device. For example, 
the hand-off setup information may comprise information 
identifying communication bandwidth requirements, chan 
nel requirements, protocol requirements, digital signal pro 
cessing requirements, coding requirements, modulation 
requirements, antenna requirements, power requirements, 
buffering requirements, etc. Such resources may, for 
example, be associated with providing one or more commu 
nication services to the mobile communication device and/or 
providing one or more communication services to the mobile 
communication device at a particular level of quality. 
0064. Such hand-offsetup information may, for example, 
comprise time information. For example, such time informa 
tion may comprise information identifying an anticipated 
time and/or time window for a hand-off. Such hand-offsetup 
information may, for example, comprise characteristics of 
absolute or relative time. Such time information may, for 
example comprise time-of-day information, date informa 
tion, day information, type-of-day information, etc. 
0065. Such hand-offsetup information may, for example, 
comprise negotiation information between the mobile com 
munication device, the second communication network and/ 
or the first communication network. For example, Such nego 
tiation information may comprise information identifying 
requested and/or available and/or granted communication 
resources. Such negotiation information may, for example, 
comprise information identifying desired and/or minimum 
resources for providing one or more communication services 
to the mobile communication device. Such negotiation infor 
mation may also, for example, comprise information identi 
fying communication resources of the second communica 
tion network that are available for providing one or more 
communication services to the mobile communication 
device. 

0066. As mentioned briefly previously, step 260 may com 
prise communicating hand-off setup information between 
various networked devices in any of a variety of manners. For 
example and without limitation, the communicated hand-off 
setup information may originate at any of a variety of net 
worked entities (e.g., the mobile communication device, the 
first communication network, the second communication net 
work, one or more communication service providers or any 
networked entity). Also for example, the communicated 
hand-offsetup information may be communicated to any of a 
variety of networked entities (e.g., the mobile communication 
device, the first communication network, the second commu 
nication network, one or more other communication net 
works, one or more communication service providers or any 
networked entity, etc.). 
0067. The previously presented hand-off setup informa 
tion examples were presented as mere examples and do not 
represent a closed set. Accordingly, the scope of various 
aspects of the present invention should not be limited by 
characteristics of particular types of hand-offsetup informa 
tion unless explicitly claimed. 
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0068 Step 260 may comprise communicating (e.g., trans 
mitting and/or receiving) the information in any of a variety of 
manners. For example and without limitation, step 260 may 
comprise communicating (or causing the communication of) 
hand-offsetup information with the second communication 
network by, at least in part, operating to transmit or cause the 
mobile communication device to transmit the hand-offsetup 
information to the second communication network directly or 
through the first communication network or other intervening 
communication network(s). Also for example, step 260 may 
comprise communicating (or causing the communication of) 
hand-offsetup information with the second communication 
network by, at least in part, operating to receive or cause the 
mobile communication device to receive hand-off setup 
information from the second communication network 
directly or through the first communication network. 
0069 Step 260 may comprise communicating, or causing 
the communication of the preliminary hand-offsetup infor 
mation through any of a variety of communication media, 
using any of a variety of communication protocols, and any of 
a variety of communication paths (e.g., including direct com 
munication paths and/or indirect communication paths). 
(0070. The exemplary method 200 may, at step 270, com 
prise (e.g., prior to a determination being made to perform the 
hand-off or prior to a determination that such a hand off is 
going to occur) preparing to hand off the mobile communi 
cation device to the second communication network. Such 
preparations may comprise performing any of a variety of 
activities. For example and without limitation, step 270 may 
comprise utilizing the preliminary hand-off setup informa 
tion to perform security functions (e.g., authentication, Secure 
communication initialization, encryption key passing, etc.). 
Also for example, step 270 may comprise utilizing the pre 
liminary hand-offsetup information to allocate resources for 
communication between the mobile communication device 
and the second communication network (e.g., communica 
tion resources of the MCD, the second communication net 
work, etc.). Such resources may, for example, be utilized 
during and/or after actual hand-off. Various examples of Such 
communication resources were provided previously. Such 
resources may, for example, include transceiver resources, 
channel resources (e.g., code, frequency, timeslot, etc.), 
power resources, buffer resources, digital signal processing 
resources, encoder/decoder resources, buffer resources, 
memory resources, processor resources, etc. 
0071 Also, the exemplary method 200 may, at step 270, 
comprise establishing one or more partial and/or full commu 
nication links between the mobile communication device and 
the second communication network. For example and with 
out limitation, step 270 may comprise establishing a control 
channel between the mobile communication device and the 
second communication network (e.g., for synchronization, 
power control, protocol hand-shaking etc.). For example, 
such a control channel may be utilized by the MCD and the 
second communication network to communicate with each 
other before any determination being made to perform a 
hand-off. Additionally for example, information associated 
with a service to be provided once the hand-off occurs may be 
queued at (e.g., pushed down to) an access point to reduce 
latency. 
0072. As mentioned previously, if at step 230 a determi 
nation is made to hand off the mobile communication device 
from the first communication network to the second commu 
nication network, execution of the exemplary method 200 
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may flow to step 232. The exemplary method 200 may, at step 
232, comprise handing off the mobile communication device 
from the first communication network to the second commu 
nication network. For example, step 232 may comprise com 
pleting partial hand-offsteps that may have been performed at 
step 270 based on the preliminary hand-offsetup information 
communicated at step 260. 
0073. The exemplary method 200 may, at step 234, com 
prise continuing to provide one or more communication ser 
vices by the mobile communication device with the second 
communication network. For example, the second communi 
cation network may continue to provide one or more commu 
nication services that were being provided to the mobile 
communication device by the first communication network 
(e.g., at step 220). 
0074 The exemplary method 236 may comprise continu 
ing to provide communication services to the mobile com 
munication device (e.g., either from the second communica 
tion network or another communication network). 
0075. At some point during the execution of the exemplary 
method 200 (e.g., after preliminary hand-offsetup informa 
tion was communicated at step 260 and/or preparations were 
made at step 270), a determination may be made that an 
anticipated hand-off of the mobile communication device 
from the first communication network to the second commu 
nication network and/or other communication networks is not 
going to occur. Such a determination may be made based on 
any of a variety of criteria. For example, and without limita 
tion, such a determination may be made based, at least in part, 
on a powering down of the mobile communication device, 
movement of the mobile communication device out of or 
away from a coverage area, timeout of a timer, discontinua 
tion of a communication service being provided to the mobile 
communication device, inadequate power Supply, a decision 
to hand off the MCD to another communication network or 
access point, etc. 
0076. In such an exemplary scenario, it may be necessary 
to reverse (e.g., back out of) preparations that were made in 
anticipation of the hand-off. For example and without limita 
tion, such reversing of preparations may comprise de-allocat 
ing communication resources (e.g., channel resources, signal 
processing resources, buffer space, memory space, etc.), tear 
ing down communication links that were partially or fully 
established, etc. In a non-limiting example where preliminary 
hand-offsetup information was communicated to a plurality 
of potential hand-off recipient networks, once an actual hand 
off recipient network is ultimately selected, backing out 
hand-off preparations made with the non-selected potential 
hand-off recipient networks (or access points) may be per 
formed. 

0077 FIG. 3 is a flow diagram illustrating a non-limiting 
exemplary method 300 for performing anticipatory hand-off 
setup in accordance with various aspects of the present inven 
tion. The exemplary method 300 may, for example, be imple 
mented in any of a variety of communication network envi 
ronments, a non-limiting example of which is illustrated in 
FIG. 1. The exemplary method 300 may, for example, be 
implemented in various system components including, with 
out limitation, communication network infrastructure com 
ponents (e.g., access points and/or central network control 
components) associated with a second communication net 
work that may receive hand-off of an MCD from a first 
communication network. 
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0078 For example and without limitation, any or all of the 
functionality of the exemplary method 300 may be performed 
in one or more modules of a communication network access 
point or controller. Such modules may, for example, comprise 
hardware and/or software components. For example, any or 
all of the functionality discussed with regard to the method 
300 may be performed by a processor (e.g., a microprocessor, 
microcontroller, digital signal processor, baseband processor, 
etc.) executing software (or firmware) instructions stored in a 
memory (e.g., volatile and/or non-volatile memory). Also for 
example, any or all of the functionality of the exemplary 
method 300 may be performed by an Application-Specific 
Integrated Circuit (ASIC). 
0079 Similarly for example, any or all of the functionality 
of the exemplary method 300 may be performed by mobile 
communication device apparatus (e.g., by one or more com 
ponents of a mobile communication device) or by a combi 
nation of MCD and communication network infrastructure 
apparatus. Accordingly, the scope of various aspects of the 
present invention should not be limited by characteristics of 
particular implementations unless explicitly claimed. 
0080 Additionally, the exemplary method 300 will be 
explained in the context of a hand-off or potential hand-off of 
a mobile communication device from a first communication 
network to a second communication network. Such ascenario 
is provided for the sake of illustrative clarity. It should be 
noted that the scope of various aspects of the present inven 
tion is readily extensible to communication network hand-off 
scenarios involving three or more communication networks 
and two or more mobile communication devices. 
I0081. The exemplary method 300 begins execution at step 
305. The method 300 may begin executing in response to any 
of a variety of causes or conditions. For example and without 
limitation, the method 300 may begin executing in response 
to a user command to begin (e.g., to begin normal network 
communication operations). Also for example, the method 
300 may begin executing automatically (i.e., without direct 
user interaction). Further for example, the method 300 may 
begin executing in response to a system command, detected 
communication condition(s), power-on or reset command, 
predetermined operating profile, etc.). Accordingly, the scope 
of various aspects of the present invention should not be 
limited by characteristics of any particular initiating cause or 
condition, unless explicitly claimed. 
I0082. The exemplary method 300 may, at step 310, com 
prise operating a second communication network without 
providing a communication service to the mobile communi 
cation device. For example, such operation may occur while 
a first communication network different from the second 
communication network is providing one or more communi 
cation services to the mobile communication device. 

I0083. The exemplary method 300 may, at step 320, com 
prise determining whether to perform a hand-off of the 
mobile communication device (e.g., determining whether to 
receive a hand-off of the MCD from the first communication 
network). Step 320 may, for example and without limitation, 
share any or all characteristics with step 230 of the exemplary 
method 200 illustrated in FIG. 2 and discussed previously. 
For example, step 320 may comprise making Such determi 
nation based, at least in part, on signal and/or channel char 
acteristics, an operating profile, time of day, available band 
width, cost, network traffic management, quality-of-service 
requirements, location, etc. Accordingly, the scope of various 
aspects of the present invention should not be limited by 
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characteristics of any particular manner of determining 
whether to hand off a mobile communication device from a 
first communication network to a second communication net 
work, unless explicitly claimed. 
0084 Step 320 may comprise directing execution flow of 
the exemplary method 300 based on the determination of 
whether to perform (e.g., receive) a hand-off of the mobile 
communication device. For example, in a scenario where step 
320 comprises determining to receive hand-off of the MCD 
from another communication network, Step 320 may com 
prise directing execution flow of the exemplary method 300 to 
step 322. Alternatively, in a scenario where step 320 com 
prises determining not to receive hand-off of the MCD, step 
320 may comprise directing execution flow of the exemplary 
method 300 to step 330. 
I0085. The exemplary method 300 may, at step 330, com 
prise determining whether preliminary preparations to 
receive hand-off of the MCD and/or provide a communica 
tion service to the MCD are appropriate. Step 330 may, for 
example and without limitation, share any or all characteris 
tics with step 240 of the exemplary method 200 illustrated in 
FIG. 2 and discussed previously. 
I0086 For example and without limitation, step 330 may 
comprise determining whether to perform such preliminary 
hand-off preparations based, at least in part, on historical 
hand-off behavior of the MCD, a roaming profile, time infor 
mation, day information, location information, service infor 
mation, network identification information, monitored and/or 
manually entered hand-off activity, geographical location, 
service identity, service type, service providing capability, a 
user-defined profile, an operator or network defined profile, 
signal or channel characteristics, service plan, a received 
request and/or command, etc. 
0087. The exemplary method 300 may, at step 340, com 
prise controlling execution flow of the exemplary method 
300. For example, step 340 may comprise directing execution 
flow of the exemplary method 300 based, at least in part, on 
the determination made at step 330. For example, if it is 
determined at step 330 to make preliminary hand-off and/or 
service providing preparations, step 340 may comprise 
directing execution flow to step 360. Alternatively, if it is 
determined at step 330 to not make preliminary hand-off 
and/or service providing preparations, then step 340 may 
comprise directing execution flow back up to step 310. 
0088. The exemplary method 300 may, at step 360, com 
prise communicating preliminary hand-offsetup information 
concerning handing off the MCD to the second communica 
tion network. For example, step 360 may comprise receiving 
such information from the MCD and/or the first communica 
tion network. Also for example, step 360 may comprise com 
municating Such information from the second communica 
tion network to the MCD and/or the first communication 
network. Various non-limiting exemplary characteristics of 
Such information and/or the communication thereof were 
provided in the previous discussion (e.g., of step 260 of the 
exemplary method 200 illustrated in FIG. 2). For example, 
Such information may comprise characteristics of security 
information, user and/or MCD identity information, channel 
information, service identity information, service quality 
information, location information, resource identification 
information, time information, negotiation information, 
power control information, etc. 
0089 Step 360 may also, as with step 260 discussed pre 
viously, comprise communicating (e.g., receiving and/or 
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transmitting) the information in any of a variety of manners. 
For example and without limitation, step 360 may comprise 
communicating (or causing the communication of) hand-off 
setup information with the second communication network 
by, at least in part, operating to receive the hand-off setup 
information from the MCD and/or the first communication 
network, or cause the MCD or first communication network 
to transmit the hand-offsetup information to the second com 
munication network directly or through one or more interme 
diate communication networks. Also for example, step 360 
may comprise communicating (or causing the communica 
tion of) hand-offsetup information with the MCD and/or first 
communication networkby, at least in part, operating to trans 
mit the hand-offsetup information to the MCD and/or the first 
communication network, or cause the MCD and/or the first 
communication network to receive the hand-offsetup infor 
mation from the second communication network directly or 
through one or more intermediate communication networks. 
0090 Step 360 may comprise communicating, or causing 
the communication of the preliminary hand-offsetup infor 
mation through any of a variety of communication media, 
using any of a variety of communication protocols, and any of 
a variety of communication paths (e.g., including direct com 
munication paths and/or indirect communication paths). 
(0091. The exemplary method 300 may, at step 370, com 
prise (e.g., prior to a determination being made to perform the 
hand-off or prior to a determination that such a hand-off is 
going to occur) preparing to provide one or more communi 
cation services to the MCD ifa hand-off occurs. For example, 
step 370 may comprise performing Such preparations utiliz 
ing information communicated at step 360. Step 370 may, for 
example and without limitation, share any or all characteris 
tics with step 270 of the exemplary method 200 illustrated in 
FIG. 2 and discussed previously. For example, step 370 may 
comprise performing security activities, resource allocation, 
forming partial and/or full communication links, etc. 
0092. As mentioned previously, if at step 330 a determi 
nation is made to hand off the mobile communication device 
from the first communication network to the second commu 
nication network, execution of the exemplary method 300 
may flow to step 322. The exemplary method 300 may, at step 
322, comprise receiving hand-off of the mobile communica 
tion device from the first communication network. For 
example, step 322 may comprise completing partial hand-off 
steps that may have been performed at step 370 based on the 
preliminary hand-off setup information communicated at 
step 360. 
0093. The exemplary method 300 may, at step 324, com 
prise continuing to provide one or more communication Ser 
vices by the mobile communication device with the second 
communication network (e.g., instead of with the first com 
munication network and/or in addition to the first communi 
cation network). For example, the second communication 
network may continue to provide one or more communication 
services that were being provided to the mobile communica 
tion device by the first communication network (e.g., at Step 
220 of FIG. 2). 
0094. The exemplary method 326 may comprise continu 
ing to provide communication services to the mobile com 
munication device (e.g., either from the second communica 
tion network or another communication network). 
0.095 At some point during the execution of the exemplary 
method 300 (e.g., after preliminary hand-offsetup informa 
tion was communicated at step 360 and/or preparations were 
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made at step 370), a determination may be made that an 
anticipated hand-off of the mobile communication device 
from the first communication network to the second commu 
nication network is not going to occur. Such a determination 
may be made based on any of a variety of criteria. For 
example, and without limitation, such a determination may be 
made based, at least in part, on a powering down of the mobile 
communication device, movement of the mobile communi 
cation device out of or away from a coverage area, timeout of 
a timer, discontinuation of a communication service being 
provided to the mobile communication device, inadequate 
power Supply, a determination being made to hand off the 
MCD to another communication network or access point, etc. 
0096. In such an exemplary scenario, it may be necessary 
to reverse (e.g., back out of) preparations that were made in 
anticipation of the hand-off. For example and without limita 
tion, such reversing of preparations may comprise de-allocat 
ing communication resources (e.g., channel resources, signal 
processing resources, buffer space, memory space, etc.), tear 
ing down communication links that were partially or fully 
established, etc. 
0097 Turning next to FIG. 4, such figure is a diagram 
illustrating a non-limiting exemplary block diagram of a com 
munication device 400 that operates to implement anticipa 
tory hand-offsetup in accordance with various aspects of the 
present invention. The communication device 400 may, for 
example, be a mobile communication device, a network 
access point or base station, a network controller or other 
network infrastructure component, an integrated circuit, an 
insertible communication module, etc. The communication 
device 400 may, for example, share any or all characteristics 
with the exemplary MCD 105 or communication network 
infrastructure apparatus illustrated or implied in FIG. 1. 
0098. Also, for example, the communication device 400 
(or components or modules thereof) may share any or all 
functional characteristics with the exemplary methods 200, 
300 illustrated in FIGS. 2-3. Note that the exemplary com 
munication device 400 may perform various aspects of the 
present invention in hardware and/or Software. 
0099. The exemplary communication device 400 may 
comprise a wireless 405 and/or wired 406 front end, which 
may operate to communicate through any of a wide variety of 
communication media. The exemplary communication 
device 400 may also comprise a variety of communication 
interface modules 410, which may operate to communicate 
with any of a wide variety of communication networks uti 
lizing any of a wide variety of communication protocols, 
some of which are specified in the illustration at item 410. 
0100. The exemplary communication device 400 may also 
comprise a variety of signal processing modules (e.g., hard 
ware and/or software modules) that operate to perform a 
variety of signal processing functions, non-limiting examples 
of which were provided previously in the discussion of FIGS. 
2-3. Additionally, the exemplary communication device 400 
may comprise a processor 460 (e.g., a baseband processor, 
general microprocessor, digital signal processor, etc.) that 
operates to execution software or firmware instructions stored 
in a memory 450. Such a processor 460 may thus performany 
of the functionality discussed previously. 
0101 The exemplary communication device 400 may fur 
ther comprise any of a variety of user interface modules 440. 
Such user interface modules 440 may operate to assist with 
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providing communication services to a user and/or to receive 
general input and output information from a user of the com 
munication device 400. 
0102. In summary, various aspects of the present invention 
provide a system and method for providing anticipatory hand 
offsetup between communication networks. While the inven 
tion has been described with reference to certain aspects and 
embodiments, it will be understood by those skilled in the art 
that various changes may be made and equivalents may be 
substituted without departing from the scope of the invention. 
In addition, many modifications may be made to adapt a 
particular situation or material to the teachings of the inven 
tion without departing from its scope. Therefore, it is intended 
that the invention not be limited to the particular embodiment 
disclosed, but that the invention will include all embodiments 
falling within the scope of the appended claims. 
What is claimed is: 
1. A mobile communication device comprising 
a radio communication circuit operative for radio commu 

nication with radio equipment of a first communication 
network and radio equipment of a second communica 
tion network; 

a circuit configured to establish a radio communication 
link between the mobile communication device and the 
radio equipment of the first communication network; 

a handoff control circuit which uses handoff control infor 
mation for the mobile communication device to deter 
mine whether to communicate anticipatory handoff 
setup information with the second communication net 
work, and 

a circuit configured to communicate the anticipatory hand 
offsetup information from the mobile communication 
device to radio equipment of the second communication 
network based on the determination by the handoff con 
trol circuit. 

2. The mobile communication device of claim 1 wherein 
the handoff control circuit is configured to determine whether 
to communicate anticipatory handoffsetup information using 
a user profile defined by a user of the mobile communication 
device which specifies conditions under which the anticipa 
tory handoffsetup information will be communicated with 
the second communication network. 

3. The mobile communication device of claim 1 wherein 
the handoff control circuit is configured to determine whether 
to communicate anticipatory handoffsetup information using 
a user profile defining one or more preferred communication 
networks or one or more preferred communication service 
providers to be utilized as the second communication network 
when available. 

4. The mobile communication device of claim 3 wherein 
the handoff control circuit is configured to determine whether 
to communicate anticipatory handoffsetup information using 
user profile information defining one or more particular radio 
communication networks and one or more preferred radio 
communication services for each of the one or more particu 
lar radio communication networks, when the one or more 
preferred radio communication services and the one or more 
particular radio communication networks are available. 

5. The mobile communication device of claim 1 wherein 
the handoff control circuit is configured to determine whether 
to communicate anticipatory handoffsetup information using 
a user profile established by a communication service opera 
tor of the first communication network or the second commu 
nication network. 
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6. The mobile communication device of claim 5 wherein 
the handoff control circuit is configured to determine whether 
to communicate anticipatory handoffsetup information using 
a user profile established by a network operator defining 
handoff operation between the first radio communication net 
work and the second radio communication network. 

7. The mobile communication device of claim 5 wherein 
the handoff control circuit is configured to determine whether 
to communicate anticipatory handoffsetup information using 
a user profile established by a network operator defining one 
or more communication networks selectably communicating 
the anticipatory handoffsetup information. 

8. A mobile communication device comprising 
a radio communication circuit operative for radio commu 

nication with radio equipment of a first communication 
network and radio equipment of a second communica 
tion network; 

circuitry to establish a radio communication link between 
the mobile communication device and the radio equip 
ment of the first communication network; 

circuitry to receive information about communication ser 
vice identity for the first communication network or the 
second communication network; 

handoff control circuitry which uses the communication 
service identity to determine whether to communicate 
anticipatory handoffsetup information with the second 
communication network, and 

circuitry to communicate the anticipatory handoff setup 
information from the mobile communication device to 
radio equipment of the second communication network 
based on the determination. 

9. The mobile communication device of claim 8 wherein 
the handoff control circuitry uses communication service 
identity information about a type of communication service 
being presently provided for the mobile communication 
device to determine whether to communicate anticipatory 
handoffsetup information. 

10. The mobile communication device of claim 8 wherein 
the handoff control circuitry uses communication service 
identity information about a communication service being 
presently provided by the first communication network. 

11. The mobile communication device of claim 8 wherein 
the handoff control circuitry uses communication service 
identity information about service capabilities of the second 
communication network. 

12. The mobile communication device of claim 8 wherein 
the handoff control circuitry uses communication service 
identity information to determine a current communication 
service provided by the first communication network and to 
determine if the second communication network is able to 
provide the current communication service after handoff 
OCCU.S. 

13. The mobile communication device of claim 8 wherein 
the handoff control circuitry determines to communicate the 
anticipatory handoffsetup information even though a handoff 
determination has not been made for handing off radio com 
munication from the first communication network to the sec 
ond radio communication network. 

14. A mobile communication device comprising: 
a radio communication circuit operative for radio commu 

nication with radio equipment of a first communication 
network and radio equipment of a second communica 
tion network, 

Jan. 14, 2016 

a circuit operative to establish a radio communication link 
between the mobile communication device and the radio 
equipment of the first communication network; 

a circuit operative to determine a type of service plan 
associated with the mobile communication device or a 
user of the mobile communication device; 

a handoff control circuit operative to determine, based on 
the type of service plan, whether to communicate antici 
patory handoffsetup information with the second com 
munication network; and 

a circuit to communicate the anticipatory handoff setup 
information from the mobile communication device to 
radio equipment of the second communication network 
based on the determination. 

15. The mobile communication device of claim 14 wherein 
the handoff control circuit is operative to determine if the 
service plan associated with the mobile communication 
device or the user of the mobile communication device allows 
performance of anticipatory handoff activities. 

16. The mobile communication device of claim 14 wherein 
the handoff control circuit is operative to determine whether 
to communicate anticipatory handoffsetup information even 
though a handoff determination has not been made for hand 
ing off radio communication from the first communication 
network to the second radio communication network. 

17. A mobile communication device comprising 
a radio communication circuit operative for radio commu 

nication with radio equipment of a first communication 
network and radio equipment of a second communica 
tion network, 

first radio circuitry to establish a radio communication link 
between the mobile communication device and the radio 
equipment of the first communication network; 

circuitry to receive a handoffsetup initiation signal from 
the first communication network or the second commu 
nication network; 

handoff control circuitry responsive to the handoff initia 
tion signal to determine whether to communicate antici 
patory handoffsetup information with the second com 
munication network; and 

second radio circuitry to communicate the anticipatory 
handoffsetup information from the mobile communica 
tion device to radio equipment of the second communi 
cation network based on the determination. 

18. The mobile communication device of claim 17 wherein 
the first radio circuitry comprises a first communication inter 
face module for radio communication on one of a wide area 
network and a local area network, and wherein the second 
radio circuitry comprises a second communication interface 
module for radio communication on the other of a wide area 
network and a local area network. 

19. The mobile communication device of claim 17 wherein 
the handoff control circuitry is operative to determine 
whether to communicate anticipatory handoffsetup informa 
tion even though a handoff determination has not been made 
for handing off radio communication from the first commu 
nication network to the second radio communication net 
work. 

20. The mobile communication device of claim 17 wherein 
the handoff control circuitry is operative to retrieve data 
specifying conditions under which anticipatory handoffsetup 
information will be communicated with the second commu 
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nication network and wherein the handoff control circuitry is 
operative to determine whether to communicate anticipatory 
handoffsetup information using the retrieved data. 

k k k k k 


